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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

(Upper GI and Pancreatic Group / Gynaecology and 

fertility group)  

Gynaecology and fertility group 

Cochrane review 

 

#1 

Cochrane review title Planned birth at or near term for improving health outcomes for pregnant women 

with gestational diabetes and their infants.  

Cochrane PMID 29303230 Cochrane accession no. 620062291 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 0 

 

I: intervention (s) 

1 0 1 0 

 

C: comparison (s) 

1 0 1 0 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 0 

Publication nr. #1 

Publication title 

Immediate delivery or expectant management in gestational diabetes at term: the ginexmal randomised controlled 

trial. 

Publication authors 

Alberico S, Erenbourg A, Hod M, Yogev Y, Hadar E, Neri F, et al. 

Publication journal and year 

BJOG: an international journal of obstetrics and gynaecology2017;124(4):669‐77. 
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2. outcome (s) 

1 1 1 0 

 

Data extraction and validation information 

Date (initial data extraction) 27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / population  Pregnant women, at or near term gestation (37 to 40 weeks' gestation), with 

gestational diabetes as diagnosed according to each included study. 

I: intervention (s) Planned birth (induction of labour or caesarean section) at or near term gestation. 

Induction of labour was defined by trial authors and may include the use of 

prostaglandins, misoprostol, oxytocin, amniotomy or a combination of these. 

C: comparison (s) expectant approach 

An expectant approach to the management of birth refers to waiting for the 

spontaneous onset of labour in the absence of any maternal of fetal issues that may 

necessitate birth (Bond 2017) (or until 41 weeks' gestation or more, when induction 

of labour may be offered). 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Maternal mortality or serious maternal 

morbidity (i.e. cardiac arrest, respiratory 

arrest, admission to intensive care unit 

(ICU)) 

Caesarean section 

Instrumental vaginal birth (forceps or 

vacuum) 

Neonatal 

Perinatal mortality rate (corrected, i.e. 

stillbirths and neonatal deaths excluding 

lethal congenital anomalies) 

Shoulder dystocia 

Large‐for‐gestational age (birthweight 

greater than the 90th centile or as defined 

by the trial authors) 

Acidaemia (as evident by a pH of less than 

7.0 or a base deficit greater than 12 mmol/L 

in umbilical arterial cord blood or neonatal 

blood sample within the first hour of life, or 

both) 

Where available, all primary outcomes were 

included in a 'Summary of findings' table. 

2. outcome 
Secondary outcomes 

Maternal 

Maternal death 

Cardiac arrest 

Respiratory arrest 

Admission to ICU 

Intact perineum 

Uterine rupture 

Postpartum haemorrhage (defined 

as 1000 mL or more) 

Postnatal depression (as measured 

by either the Edinburgh Postnatal 

Depression Scale, the Postpartum 

Depression Screening Scale, the 

Beck Depression Inventory or other 

validated scales) 

Maternal satisfaction (as measured 

by trial authors) 

Neonatal 

Brachial plexus injury 

Bone fracture at birth 

Intracranial haemorrhage (all 

grades) 
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Hypoxic ischaemic encephalopathy 

Respiratory distress syndrome 

Neonatal hypoglycaemia (blood 

glucose concentrations below the 

normal range, investigator defined) 

 

Neonatal hyperbilirubinaemia 

(blood bilirubin concentrations 

above the normal range, 

investigator defined) 

Small‐for‐gestational age 

(birthweight below the third centile 

or as defined by the trial authors) 

Admission to neonatal ICU 

Neurosensory disability (defined by 

a standardised assessment tool at 

approximately two years of age) 

Health service outcomes 

Length of postnatal stay (mother) 

Length of postnatal stay (baby) 

Cost 

 

PubMed bibliographic information 

Title 

Immediate delivery or expectant management in gestational diabetes at term: the GINEXMAL randomised 

controlled trial. 

PMID 

27813240 

Abstract and author keywords 

OBJECTIVE: 

To evaluate maternal and perinatal outcomes after induction of labour versus expectant management in pregnant 

women with gestational diabetes at term. 

DESIGN: 

Multicentre open-label randomised controlled trial. 

SETTING: 

Eight teaching hospitals in Italy, Slovenia, and Israel. 

SAMPLE: 

Singleton pregnancy, diagnosed with gestational diabetes by the International Association of Diabetes and 

Pregnancy Study Groups criteria (IADPSGC), between 38+0 and 39+0 weeks of gestation, without other maternal or 

fetal conditions. 
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METHODS: 

Patients were randomly assigned to induction of labour or expectant management and intensive follow-up. Data 

were analysed by 'intention to treat'. 

MAIN OUTCOME MEASURES: 

The primary outcome was incidence of caesarean section. Secondary outcomes were maternal and perinatal 

mortality and morbidity. 

RESULTS: 

A total of 425 women were randomised to the study groups. The incidence of caesarean section was 12.6% in the 

induction group versus 11.7% in the expectant group. No difference was found between the two groups (relative 

risk, RR 1.06; 95% confidence interval, 95% CI 0.64-1.77; P = 0.81). The incidence of non-spontaneous delivery, 

either by caesarean section or by operative vaginal delivery, was 21.0 and 22.3%, respectively (RR 0.94; 95% CI 

0.66-1.36; P = 0.76). Neither maternal nor fetal deaths occurred. The few cases of shoulder dystocia were solved 

without any significant birth trauma. 

CONCLUSIONS: 

In women with gestational diabetes, without other maternal or fetal conditions, no difference was detected in birth 

outcomes regardless of the approach used (i.e. active versus expectant management). Although the study was 

underpowered, the magnitude of the between-group difference was very small and without clinical relevance. 

TWEETABLE ABSTRACT: 

Immediate delivery or expectant management in gestational diabetes at term? 

© 2016 Royal College of Obstetricians and Gynaecologists. 

KEYWORDS: 

Expectant management; gestational diabetes; induction of labour 

Publication types, MeSH terms, Substances 

Publication types 

Multicenter Study 

Randomized Controlled Trial 

MeSH terms 

Adult 

Delivery, Obstetric/adverse effects 

Delivery, Obstetric/methods* 

Diabetes, Gestational/therapy* 

Female 

Humans 

Infant, Newborn 

Israel 

Italy 

Maternal Mortality 

Perinatal Mortality 

Pregnancy 
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Pregnancy Outcome/epidemiology* 

Slovenia 

Term Birth 

Watchful Waiting/methods* 

Watchful Waiting/statistics & numerical data 

 

 

Embase bibliographic information 

Title  

mmediate delivery or expectant management in gestational diabetes at term: the GINEXMAL randomised 

controlled trial. 

Publication accession no. 

614525829 

Abstract and author keywords 

Objective: To evaluate maternal and perinatal outcomes after induction of labour versus expectant management in 

pregnant women with gestational diabetes at term.  

Design(s): Multicentre open-label randomised controlled trial.  

Setting(s): Eight teaching hospitals in Italy, Slovenia, and Israel. Sample: Singleton pregnancy, diagnosed with 

gestational diabetes by the International Association of Diabetes and Pregnancy Study Groups criteria (IADPSGC), 

between 38+0and 39+0weeks of gestation, without other maternal or fetal conditions.  

Method(s): Patients were randomly assigned to induction of labour or expectant management and intensive follow-

up. Data were analysed by 'intention to treat'.  

Main Outcome Measure(s): The primary outcome was incidence of caesarean section. Secondary outcomes were 

maternal and perinatal mortality and morbidity.  

Result(s): A total of 425 women were randomised to the study groups. The incidence of caesarean section was 

12.6% in the induction group versus 11.7% in the expectant group. No difference was found between the two 

groups (relative risk, RR 1.06; 95% confidence interval, 95% CI 0.64-1.77; P = 0.81). The incidence of non-

spontaneous delivery, either by caesarean section or by operative vaginal delivery, was 21.0 and 22.3%, 

respectively (RR 0.94; 95% CI 0.66-1.36; P = 0.76). Neither maternal nor fetal deaths occurred. The few cases of 

shoulder dystocia were solved without any significant birth trauma.  

Conclusion(s): In women with gestational diabetes, without other maternal or fetal conditions, no difference was 

detected in birth outcomes regardless of the approach used (i.e. active versus expectant management). Although 

the study was underpowered, the magnitude of the between-group difference was very small and without clinical 

relevance. Tweetable abstract: Immediate delivery or expectant management in gestational diabetes at term?. 

Copyright © 2016 Royal College of Obstetricians and Gynaecologists 

Subject headings, drug index terms & other index terms 

clinical decision making 

cytomegalovirus infection 

disease transmission 

*doctor patient relation 
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fetus echography 

human 

microcephaly 

note 

pathophysiology 

patient autonomy 

*patient counseling 

*practice guideline 

pregnancy 

risk factor 

*Zika fever 

 

Other indexing terms 

clinical decision making; cytomegalovirus infection; disease transmission; *doctor patient relation; fetus 

echography; human; microcephaly; Note; pathophysiology; patient autonomy; *patient counseling; *practice 

guideline; pregnancy; risk factor; *Zika fever 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

(Upper GI and Pancreatic Group / Gynaecology and 

fertility group)  

Gynaecology and fertility group 

Cochrane review 

 

#1 

Cochrane review title Planned birth at or near term for improving health outcomes for pregnant women 

with gestational diabetes and their infants.  

Publication nr. 

 

#2 

Publication title 

GINEXMAL RCT: induction of labour versus expectant management in gestational diabetes pregnancies. 

Publication authors 

Maso G, Alberico S, Wiesenfeld U, Ronfani L, Erenbourg A, Hadar E, et al. 

Publication journal and year 

BMC Pregnancy and Childbirth 2011;11:31. 
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Cochrane PMID 29303230 Cochrane accession no. 620062291 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 0 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 0 

 

Data extraction and validation information 

Date (initial data extraction) 27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / population  Pregnant women, at or near term gestation (37 to 40 weeks' gestation), with 

gestational diabetes as diagnosed according to each included study. 

I: intervention (s) Planned birth (induction of labour or caesarean section) at or near term gestation. 

Induction of labour was defined by trial authors and may include the use of 

prostaglandins, misoprostol, oxytocin, amniotomy or a combination of these. 

C: comparison (s) expectant approach 

An expectant approach to the management of birth refers to waiting for the 

spontaneous onset of labour in the absence of any maternal of fetal issues that may 

necessitate birth (Bond 2017) (or until 41 weeks' gestation or more, when induction 

of labour may be offered). 

O: outcome (s) 1. outcome 
Primary outcomes 

2. outcome 
Secondary outcomes 
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Maternal 

Maternal mortality or serious maternal 

morbidity (i.e. cardiac arrest, respiratory 

arrest, admission to intensive care unit 

(ICU)) 

 

Caesarean section 

 

Instrumental vaginal birth (forceps or 

vacuum) 

 

Neonatal 

Perinatal mortality rate (corrected, i.e. 

stillbirths and neonatal deaths excluding 

lethal congenital anomalies) 

 

Shoulder dystocia 

 

Large‐for‐gestational age (birthweight 

greater than the 90th centile or as defined 

by the trial authors) 

 

Acidaemia (as evident by a pH of less than 

7.0 or a base deficit greater than 12 mmol/L 

in umbilical arterial cord blood or neonatal 

blood sample within the first hour of life, or 

both) 

 

Where available, all primary outcomes were 

included in a 'Summary of findings' table. 

 

 

Maternal 

Maternal death 

Cardiac arrest 

Respiratory arrest 

Admission to ICU 

Intact perineum 

Uterine rupture 

Postpartum haemorrhage (defined 

as 1000 mL or more) 

Postnatal depression (as measured 

by either the Edinburgh Postnatal 

Depression Scale, the Postpartum 

Depression Screening Scale, the 

Beck Depression Inventory or other 

validated scales) 

Maternal satisfaction (as measured 

by trial authors) 

Neonatal 

Brachial plexus injury 

Bone fracture at birth 

Intracranial haemorrhage (all 

grades) 

Hypoxic ischaemic encephalopathy 

Respiratory distress syndrome 

Neonatal hypoglycaemia (blood 

glucose concentrations below the 

normal range, investigator defined) 

Neonatal hyperbilirubinaemia 

(blood bilirubin concentrations 

above the normal range, 

investigator defined) 

Small‐for‐gestational age 

(birthweight below the third centile 

or as defined by the trial authors) 

Admission to neonatal ICU 

Neurosensory disability (defined by 

a standardised assessment tool at 

approximately two years of age) 

Health service outcomes 

Length of postnatal stay (mother) 

Length of postnatal stay (baby) 

Cost 
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PubMed bibliographic information 

 

Title 

"GINEXMAL RCT: Induction of labour versus expectant management in gestational diabetes pregnancies". 

PMID 

21507262 

Abstract and author keywords 

Abstract 

BACKGROUND: 

Gestational diabetes (GDM) is one of the most common complications of pregnancies affecting around 7% of 

women. This clinical condition is associated with an increased risk of developing fetal macrosomia and is related to 

a higher incidence of caesarean section in comparison to the general population. Strong evidence indicating the 

best management between induction of labour at term and expectant monitoring are missing. 

 

METHODS/DESIGN: 

Pregnant women with singleton pregnancy in vertex presentation previously diagnosed with gestational diabetes 

will be asked to participate in a multicenter open-label randomized controlled trial between 38+0 and 39+0 

gestational weeks. Women will be recruited in the third trimester in the outpatient clinic or in the Day Assessment 

Unit according to local protocols. Women who opt to take part will be randomized according to induction of labour 

or expectant management for spontaneous delivery. Patients allocated to the induction group will be admitted to 

the obstetric ward and offered induction of labour via use of prostaglandins, Foley catheter or oxytocin (depending 

on clinical conditions). Women assigned to the expectant arm will be sent to their domicile where they will be 

followed up until delivery, through maternal and fetal wellbeing monitoring twice weekly. The primary study 

outcome is the Caesarean section (C-section) rate, whilst secondary measurements are maternal and neonatal 

outcomes. A total sample of 1760 women (880 each arm) will be recruited to identify a relative difference between 

the two arms equal to 20% in favour of induction, with concerns to C-section rate. Data will be collected until 

mothers and newborns discharge from the hospital. Analysis of the outcome measures will be carried out by 

intention to treat. 

 

DISCUSSION: 

The present trial will provide evidence as to whether or not, in women affected by gestational diabetes, induction 

of labour between 38+0 and 39+0 weeks is an effective management to ameliorate maternal and neonatal 

outcomes. The primary objective is to determine whether caesarean section rate could be reduced among women 

undergoing induction of labour, in comparison to patients allocated to expectant monitoring. The secondary 

objective consists of the assessment and comparison of maternal and neonatal outcomes in the two study arms. . 

 

TRIAL REGISTRATION: 

ClinicalTrials.gov NCT01058772. 

Publication types, MeSH terms, Substances 

Publication types 

Multicenter Study 
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Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adolescent 

Adult 

Cesarean Section* 

Diabetes, Gestational* 

Female 

Gestational Age 

Humans 

Intention to Treat Analysis 

Labor, Induced* 

Patient Selection 

Pregnancy 

Pregnancy Outcome 

Research Design 

Watchful Waiting* 

Young Adult 

Secondary source ID 

ClinicalTrials.gov/NCT01058772 

 

 

Embase bibliographic information 

Title  

"GINEXMAL RCT: Induction of labour versus expectant management in gestational diabetes pregnancies". 

Publication accession no. 

51381700 

Abstract and author keywords 

Background: Gestational Diabetes (GDM) is one of the most common complications of pregnancies affecting 

around 7% of women. This clinical condition is associated with an increased risk of developing fetal macrosomia 

and is related to a higher incidence of caesarean section in comparison to the general population. Strong evidence 

indicating the best management between induction of labour at term and expectant monitoring are 

missing.Methods/Design: Pregnant women with singleton pregnancy in vertex presentation previously diagnosed 

with gestational diabetes will be asked to participate in a multicenter open-label randomized controlled trial 

between 38+0 and 39+0 gestational weeks. Women will be recruited in the third trimester in the Outpatient clinic 

or in the Day Assessment Unit according to local protocols. Women who opt to take part will be randomized 

according to induction of labour or expectant management for spontaneous delivery. Patients allocated to the 

induction group will be admitted to the obstetric ward and offered induction of labour via use of prostaglandins, 

Foley catheter or oxytocin (depending on clinical conditions). Women assigned to the expectant arm will be sent to 

their domicile where they will be followed up until delivery, through maternal and fetal wellbeing monitoring twice 
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weekly. The primary study outcome is the Caesarean section (C-section) rate, whilst secondary measurement4s are 

maternal and neonatal outcomes. A total sample of 1760 women (880 each arm) will be recruited to identify a 

relative difference between the two arms equal to 20% in favour of induction, with concerns to C-section rate. Data 

will be collected until mothers and newborns discharge from the hospital. Analysis of the outcome measures will be 

carried out by intention to treat.Discussion: The present trial will provide evidence as to whether or not, in women 

affected by gestational diabetes, induction of labour between 38+0 and 39+0 weeks is an effective management to 

ameliorate maternal and neonatal outcomes. The primary objective is to determine whether caesarean section rate 

could be reduced among women undergoing induction of labour, in comparison to patients allocated to expectant 

monitoring. The secondary objective consists of the assessment and comparison of maternal and neonatal 

outcomes in the two study arms.Trial Registration: The study protocol has been registered in the ClinicalTrials.gov 

Protocol Registration System, identification number NCT01058772. © 2011 Maso et al; licensee BioMed Central 

Ltd. 

Subject headings, drug index terms & other index terms 

Subject Headings:  

adult 

article 

cesarean section 

controlled study 

female 

fetus monitoring 

human 

*labor 

*labor induction 

labor management 

major clinical study 

multicenter study 

open study 

outcome assessment 

patient monitoring 

*pregnancy diabetes mellitus 

pregnancy outcome 

randomized controlled trial 

third trimester pregnancy 

oxytocin 

prostaglandin 

 

Drug Index Terms: oxytocin; prostaglandin 

 

Other Index Terms: adult; article; cesarean section; controlled study; female; fetus monitoring; human; 

*labor; *labor induction; labor management; major clinical study; multicenter study; open study; outcome 
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assessment; patient monitoring; *pregnancy diabetes mellitus; pregnancy outcome; randomized controlled trial; 

third trimester pregnancy 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

(Upper GI and Pancreatic Group / Gynaecology and 

fertility group)  

Gynaecology and fertility group 

Cochrane review 

 

#3 

Cochrane review title Oral anti‐diabetic pharmacological therapies for the treatment of women with 

gestational diabetes.  

Cochrane PMID 28120427 Cochrane accession no. 614226284 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 N/A N/A N/A N/A 

Publication nr. #3 

Publication title 

 Perinatal outcomes and the use of oral hypoglycaemic agents. 

Publication authors 

Bertini AM, Silva JC, Taborda W, Becker F, Bebber FRL, Viesi JMZ, et al. 

Publication journal and year 

Journal of Perinatal Medicine 2005;33:519‐23. 
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C: comparison (s) 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / population  Participants were pregnant women diagnosed with gestational diabetes mellitus 

(GDM) (diagnosis as defined by the individual trial). Women with type 1 or type 2 

diabetes diagnosed prior to pregnancy were excluded. 

I: intervention (s) We included those anti‐diabetic pharmacological therapies that were used during 

pregnancy including metformin, glibenclamide, acarbose, tolbutamide, 

chlorpropamide or any combination of these therapies. Only oral anti‐diabetic 

pharmacological therapies were included in this review. We will include any new 

therapies prescribed for the treatment of women with GDM in updates of the 

review. 

Oral anti‐diabetic pharmacological therapy versus placebo or no pharmacological 

treatment. 

A single oral anti‐diabetic pharmacological therapy versus an alternative oral anti‐

diabetic pharmacological therapy (drug A versus drug B). 

Any combination of oral anti‐diabetic pharmacological therapies versus any 

combination of oral anti‐diabetic pharmacological therapies (drug A followed by 

drug B versus drug B followed by drug A for example). 

Oral anti‐diabetic pharmacological therapy versus another intervention (excluding 

insulin) not specified above. 

C: comparison (s) We have not included the comparison of oral anti‐diabetic pharmacological 

therapies versus insulin in this review as it will be covered in the review entitled 

Insulin for the treatment of women with gestational diabetes (Brown 2016). 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia as defined by 

trialists) 

 

Caesarean section 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined 

by trialists) 

Glycaemic control during/end of 

treatment (as defined by trialists) 

Weight gain in pregnancy 
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Development of type 2 diabetes 

 

Neonatal 

Perinatal (fetal and neonatal death) and 

later infant mortality 

 

Large‐for‐gestational age (LGA) (as defined 

by trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone 

fracture or nerve palsy) 

 

Neurosensory disability in later childhood 

(as defined by trialists) 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as 

defined by trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six 

weeks postpartum, six months or 

longer 

Maternal mortality 

Sense of well‐being and quality of 

life 

Behavioural changes associated with 

the intervention 

Views of the intervention 

Relevant biomarker changes 

associated with the intervention 

(including adiponectin, free fatty 

acids, triglycerides, high‐density 

lipoproteins, low‐density 

lipoproteins, insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return 

to pre‐pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Subsequent gestational diabetes 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; 

or as defined by individual study) 
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Small‐for‐gestational age (as defined 

by trialists) 

Birth trauma (shoulder dystocia, 

bone fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold 

thickness measurements (mm), fat 

mass) 

Neonatal hypoglycaemia (as defined 

by trialists) 

Respiratory distress syndrome 

Neonatal jaundice 

(hyperbilirubinaemia) (as defined by 

trialists) 

Hypocalcaemia (as defined by 

trialists) 

Polycythaemia (as defined by 

trialists) 

Relevant biomarker changes 

associated with the intervention 

(including insulin, cord c‐peptide) 

Later Infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 
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Dyslipidaemia or metabolic 

syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic 

syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or 

admissions 

Number of hospital or health 

professional visits (including 

midwife, obstetrician, physician, 

dietician, diabetic nurse) 

Admission to neonatal intensive 

care unit/nursery 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the 

intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, 

extra antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose 
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monitoring, length and number of 

antenatal visits) 

Women’s view of treatment advice 

Duration of stay in neonatal 

intensive care unit or special care 

baby unit 

Duration of maternal and neonatal 

hospital stay (antenatal, neonatal, 

postnatal) 

 

PubMed bibliographic information 

 

Title 

Perinatal outcomes and the use of oral hypoglycemic agents 

PMID 

16318615 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

To compare neonatal results from patients with gestational diabetes mellitus (GDM) who were treated with insulin, 

glyburide and acarbose. 

 

RESULTS: 

Seventy patients diagnosed with GDM who needed therapy to complement diet and physical activities were 

included in the study. One group was assigned to insulin therapy (n = 27), a second group was assigned to glyburide 

therapy (n = 24) and a third group was assigned to acarbose therapy (n = 19). Maternal characteristics were similar 

in the three groups. Glucose control was not achieved in five (20.8%) of the patients using glyburide and in eight 

(42.1%) of patients using acarbose. No statistical difference was observed in fasting and post-prandial glucose levels 

or in average newborn weight in the three groups. The rate of large for gestational age (LGA) fetuses was 3.7, 25 

and 10.5% in the groups treated with insulin, glyburide and acarbose, respectively. Neonatal hypoglycemia was 

observed in eight newborns, six of which from the glyburide group. 

 

CONCLUSION: 

We believe that glyburide and acarbose can be promising alternative therapies for the treatment of GDM. 

Glyburide controlled glucose levels in most patients and it was more efficient than acarbose. Glyburide showed a 

higher rate of macrosomia and neonatal hypoglycemia as compared to other therapies. 

Publication types, MeSH terms, Substances 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 
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MeSH terms 

Acarbose/administration & dosage 

Acarbose/adverse effects 

Administration, Oral 

Adult 

Birth Weight 

Blood Glucose/metabolism 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 

Female 

Fetal Macrosomia/etiology 

Glyburide/administration & dosage 

Glyburide/adverse effects 

Humans 

Hypoglycemia/congenital 

Hypoglycemia/etiology 

Hypoglycemic Agents/administration & dosage* 

Hypoglycemic Agents/adverse effects 

Infant, Newborn 

Insulin/adverse effects 

Insulin/therapeutic use 

Pregnancy 

Pregnancy Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Glyburide 

Acarbose 

 

 

Embase bibliographic information 

Title  

Perinatal outcomes and the use of oral hypoglycemic agents. 

Publication accession no. 



Retrieval of PICO elements in Cochrane-included studies 

 

41781818 

Abstract and author keywords 

Objective: To compare neonatal results from patients with gestational diabetes mellitus (GDM) who were treated 

with insulin, glyburide and acarbose. Results: Seventy patients diagnosed with GDM who needed therapy to 

complement diet and physical activities were included in the study. One group was assigned to insulin therapy (n = 

27), a second group was assigned to glyburide therapy (n = 24) and a third group was assigned to acarbose therapy 

(n = 19). Maternal characteristics were similar in the three groups. Glucose control was not achieved in five (20.8%) 

of the patients using glyburide and in eight (42.1%) of patients using acarbose. No statistical difference was 

observed in fasting and post-prandial glucose levels or in average newborn weight in the three groups. The rate of 

large for gestational age (LGA) fetuses was 3.7, 25 and 10.5% in the groups treated with insulin, glyburide and 

acarbose, respectively. Neonatal hypoglycemia was observed in eight newborns, six of which from the glyburide 

group. Conclusion: We believe that glyburide and acarbose can be promising alternative therapies for the 

treatment of GDM. Glyburide controlled glucose levels in most patients and it was more efficient than acarbose. 

Glyburide showed a higher rate of macrosomia and neonatal hypoglycemia as compared to other therapies. 

Copyright © by Walter de Gruyter. 

 

Keyword: Acarbose, Gestational diabetes mellitus, Glyburide, Oral hypoglycemic agents 

Subject headings, drug index terms & other index terms 

Subject Headings:  

article 

birth weight 

clinical trial 

controlled clinical trial 

controlled study 

diet restriction 

diet therapy 

drug megadose 

female 

fetus 

glucose blood level 

human 

hypoglycemia / si [Side Effect] 

insulin hypoglycemia / si [Side Effect] 

macrosomia / si [Side Effect] 

major clinical study 

maximum permissible dose 

newborn 

perinatal period 

physical activity 

postprandial state 
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*pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / th [Therapy] 

priority journal 

randomized controlled trial 

small for date infant / si [Side Effect] 

treatment outcome 

*acarbose / ae [Adverse Drug Reaction] 

*acarbose / ct [Clinical Trial] 

*acarbose / do [Drug Dose] 

*acarbose / dt [Drug Therapy] 

*acarbose / po [Oral Drug Administration] 

*glibenclamide / ae [Adverse Drug Reaction] 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / do [Drug Dose] 

*glibenclamide / dt [Drug Therapy] 

*glibenclamide / po [Oral Drug Administration] 

insulin / ae [Adverse Drug Reaction] 

insulin / ct [Clinical Trial] 

insulin / do [Drug Dose] 

insulin / dt [Drug Therapy] 

insulin / po [Oral Drug Administration] 

isophane insulin / ae [Adverse Drug Reaction] 

isophane insulin / ct [Clinical Trial] 

isophane insulin / dt [Drug Therapy] 

*oral antidiabetic agent / ae [Adverse Drug Reaction] 

*oral antidiabetic agent / ct [Clinical Trial] 

*oral antidiabetic agent / dt [Drug Therapy] 

*oral antidiabetic agent / po [Oral Drug Administration] 

 

Drug Index Terms:  

*acarbose / *adverse drug reaction / *clinical trial / *drug dose / *drug therapy / *oral drug administration; 

*glibenclamide / *adverse drug reaction / *clinical trial / *drug dose / *drug therapy / *oral drug administration; 

insulin / adverse drug reaction / clinical trial / drug dose / drug therapy / oral drug administration; isophane insulin 

/ adverse drug reaction / clinical trial / drug therapy; *oral antidiabetic agent / *adverse drug reaction / *clinical 

trial / *drug therapy / *oral drug administration 

 

Other Index Terms:  
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article; birth weight; clinical trial; controlled clinical trial; controlled study; diet restriction; diet therapy; drug 

megadose; female; fetus; glucose blood level; human; hypoglycemia / side effect; insulin hypoglycemia / side 

effect; macrosomia / side effect; major clinical study; maximum permissible dose; newborn; perinatal period; 

physical activity; postprandial state; *pregnancy diabetes mellitus / *drug therapy / *therapy; priority journal; 

randomized controlled trial; small for date infant / side effect; treatment outcome 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

(Upper GI and Pancreatic Group / Gynaecology and 

fertility group)  

Gynaecology and fertility group 

Cochrane review 

 

#3 

Cochrane review title Oral anti‐diabetic pharmacological therapies for the treatment of women with 

gestational diabetes.  

Cochrane PMID 28120427 Cochrane accession no. 614226284 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 1 1 1 1 

Publication nr. 

 

#4 

Publication title 

  Glyburide in women with mild gestational diabetes: a randomized controlled trial. 

Publication authors 

Casey B, Duryea EL, Abbassi‐Ghanavati M, Tudela CM, Shivvers SA, McIntire DD, et al. 

Publication journal and year 

Obstetrics & Gynecology 2015;126(2):303‐9. 
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I: intervention (s) 

 

C: comparison (s) 

N/A N/A N/A N/A 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 
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Review characteristics (based on PICO) 

P: patient / population  Participants were pregnant women diagnosed with gestational diabetes mellitus 

(GDM) (diagnosis as defined by the individual trial). Women with type 1 or type 2 

diabetes diagnosed prior to pregnancy were excluded. 

I: intervention (s) We included those anti‐diabetic pharmacological therapies that were used during 

pregnancy including metformin, glibenclamide, acarbose, tolbutamide, 

chlorpropamide or any combination of these therapies. Only oral anti‐diabetic 

pharmacological therapies were included in this review. We will include any new 

therapies prescribed for the treatment of women with GDM in updates of the 

review. 

 

Oral anti‐diabetic pharmacological therapy versus placebo or no pharmacological 

treatment. 

 

A single oral anti‐diabetic pharmacological therapy versus an alternative oral anti‐

diabetic pharmacological therapy (drug A versus drug B). 

 

Any combination of oral anti‐diabetic pharmacological therapies versus any 

combination of oral anti‐diabetic pharmacological therapies (drug A followed by 

drug B versus drug B followed by drug A for example). 

 

Oral anti‐diabetic pharmacological therapy versus another intervention (excluding 

insulin) not specified above. 

 

 

C: comparison (s) We have not included the comparison of oral anti‐diabetic pharmacological 

therapies versus insulin in this review as it will be covered in the review entitled 

Insulin for the treatment of women with gestational diabetes (Brown 2016). 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes 

 

Neonatal 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined 

by trialists) 

 

Glycaemic control during/end of 

treatment (as defined by trialists) 

 

Weight gain in pregnancy 
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Perinatal (fetal and neonatal death) and 

later infant mortality 

 

Large‐for‐gestational age (LGA) (as defined 

by trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone 

fracture or nerve palsy) 

 

Neurosensory disability in later childhood 

(as defined by trialists) 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as 

defined by trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six 

weeks postpartum, six months or 

longer 

 

Maternal mortality 

 

Sense of well‐being and quality of 

life 

 

Behavioural changes associated with 

the intervention 

 

Views of the intervention 

 

Relevant biomarker changes 

associated with the intervention 

(including adiponectin, free fatty 

acids, triglycerides, high‐density 

lipoproteins, low‐density 

lipoproteins, insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 
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Postnatal weight retention or return 

to pre‐pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Subsequent gestational diabetes 

 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; 

or as defined by individual study) 

 

Small‐for‐gestational age (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, 

bone fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 
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Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold 

thickness measurements (mm), fat 

mass) 

 

Neonatal hypoglycaemia (as defined 

by trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice 

(hyperbilirubinaemia) (as defined by 

trialists) 

 

Hypocalcaemia (as defined by 

trialists) 

 

Polycythaemia (as defined by 

trialists) 

 

Relevant biomarker changes 

associated with the intervention 

(including insulin, cord c‐peptide) 

 

Later Infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold 

thickness, fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic 

syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic 

syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 
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Health service use 

Number of antenatal visits or 

admissions 

 

Number of hospital or health 

professional visits (including 

midwife, obstetrician, physician, 

dietician, diabetic nurse) 

 

Admission to neonatal intensive 

care unit/nursery 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the 

intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, 

extra antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose 

monitoring, length and number of 

antenatal visits) 
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Women’s view of treatment advice 

 

Duration of stay in neonatal 

intensive care unit or special care 

baby unit 

 

Duration of maternal and neonatal 

hospital stay (antenatal, neonatal, 

postnatal) 

 

PubMed bibliographic information 

 

Title 

Glyburide in Women With Mild Gestational Diabetes: A Randomized Controlled Trial 

PMID 

26241419 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

To evaluate whether the addition of glyburide to diet therapy modifies pregnancy outcomes in women with mild 

gestational diabetes. 

 

METHODS: 

Women with at least two abnormal values on a 3-hour, 100-g oral glucose tolerance test according to National 

Diabetes Data Group criteria and fasting values less than 105 mg/dL between 24 and 30 weeks of gestation were 

randomized to blinded glyburide or placebo study drug. All women were placed on a 35-kcal/kg diet and recorded 

four times daily capillary glucose measurements. The study drug was titrated based on weekly maternal capillary 

glucose values with targets of less than 95 mg/dL (5.3 mmol/L) and 120 mg/dL (6.7 mmol/L) for fasting and 2-hour 

postprandial glucose measurements, respectively. The primary study outcome was a 200-g birth weight decrement 

in neonates of women treated with glyburide. The sample size estimate for this outcome was 334 total randomized 

women with a one-to-one allocation. 

 

RESULTS: 

A total of 395 women were enrolled at a single center between September 2008 and October 2012. Women 

treated with glyburide had a significantly greater decline in fasting glucose values over the course of therapy. 

However, there was no difference in the primary study outcome. Specifically, the mean birth weight was 33 g lower 

in the group treated with glyburide (P=.52). Although not powered to examine all outcomes associated with 

gestational diabetes, treatment with glyburide did not affect need for operative delivery, shoulder dystocia, 

clavicular fracture, Erb's palsy, or neonatal hypoglycemia. Four women in each group required insulin. 

 

CONCLUSION: 
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The addition of glyburide to diet therapy significantly improved maternal glycemic control over time when 

compared with placebo. However, adding glyburide to diet did not decrease birth weight or improve maternal or 

neonatal outcomes in women with mild gestational diabetes. 

Publication types, MeSH terms, Substances 

Publication type 

Randomized Controlled Trial 

MeSH terms 

Adult 

Blood Glucose/analysis 

Diabetes, Gestational*/blood 

Diabetes, Gestational*/diagnosis 

Diabetes, Gestational*/diet therapy 

Diabetes, Gestational*/drug therapy 

Diet, Diabetic/methods 

Drug Monitoring/methods 

Female 

Glucose Tolerance Test 

Glyburide*/administration & dosage 

Glyburide*/adverse effects 

Humans 

Hypoglycemic Agents/administration & dosage 

Hypoglycemic Agents/adverse effects 

Patient Acuity 

Pregnancy 

Pregnancy Outcome 

Pregnancy Trimesters 

Treatment Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

GlyburideHypoglycemia/congenital 

Hypoglycemia/etiology 

Hypoglycemic Agents/administration & dosage* 

Hypoglycemic Agents/adverse effects 

Infant, Newborn 

Insulin/adverse effects 
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Insulin/therapeutic use 

Pregnancy 

Pregnancy Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Glyburide 

Acarbose 

 

 

Embase bibliographic information 

Title  

Glyburide in Women with Mild Gestational Diabetes: A Randomized Controlled Trial. 

Publication accession no. 

605343988 

Abstract and author keywords 

OBJECTIVE: To evaluate whether the addition of glyburide to diet therapy modifies pregnancy outcomes in women 

with mild gestational diabetes. METHODS: Women with at least two abnormal values on a 3-hour, 100-g oral 

glucose tolerance test according to National Diabetes Data Group criteria and fasting values less than 105 mg/dL 

between 24 and 30 weeks of gestation were randomized to blinded glyburide or placebo study drug. All women 

were placed on a 35-kcal/kg diet and recorded four times daily capillary glucose measurements. The study drug was 

titrated based on weekly maternal capillary glucose values with targets of less than 95 mg/dL (5.3 mmol/L) and 120 

mg/dL (6.7 mmol/L) for fasting and 2-hour postprandial glucose measurements, respectively. The primary study 

outcome was a 200-g birth weight decrement in neonates of women treated with glyburide. The sample size 

estimate for this outcome was 334 total randomized women with a one-to-one allocation. RESULTS: A total of 395 

women were enrolled at a single center between September 2008 and October 2012. Women treated with 

glyburide had a significantly greater decline in fasting glucose values over the course of therapy. However, there 

was no difference in the primary study outcome. Specifically, the mean birth weight was 33 g lower in the group 

treated with glyburide (P.52). Although not powered to examine all outcomes associated with gestational diabetes, 

treatment with glyburide did not affect need for operative delivery, shoulder dystocia, clavicular fracture, Erb's 

palsy, or neonatal hypoglycemia. Four women in each group required insulin. CONCLUSION: The addition of 

glyburide to diet therapy significantly improved maternal glycemic control over time when compared with placebo. 

However, adding glyburide to diet did not decrease birth weight or improve maternal or neonatal outcomes in 

women with mild gestational diabetes. CLINICAL TRIAL REGISTRATION: ClinicalTrials.gov, www.clinicaltrials.gov, 

NCT00744965. LEVEL OF EVIDENCE: I 

Copyright © 2015 by The American College of Obstetricians and Gynecologists. Published by Wolters Kluwer 

Health, Inc. All rights reserved. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 
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capillary blood 

controlled study 

diet therapy 

disease severity 

drug dose increase 

drug dose titration 

female 

glycemic control 

human 

hyperglycemia / dt [Drug Therapy] 

insulin treatment 

major clinical study 

oral glucose tolerance test 

postprandial state 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / th [Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

priority journal 

randomized controlled trial 

treatment outcome 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / do [Drug Dose] 

*glibenclamide / dt [Drug Therapy] 

glucose / ec [Endogenous Compound] 

insulin / dt [Drug Therapy] 

placebo 

Drug Index Terms: *glibenclamide / *clinical trial / *drug dose / *drug therapy; glucose / endogenous 

compound; insulin / drug therapy; placebo 

Other Index Terms: adult; Article; birth weight; capillary blood; controlled study; diet therapy; disease 

severity; drug dose increase; drug dose titration; female; glycemic control; human; hyperglycemia / drug therapy; 

insulin treatment; major clinical study; oral glucose tolerance test; postprandial state; *pregnancy diabetes mellitus 

/ *drug therapy / *therapy; pregnancy diabetes mellitus / drug therapy; pregnancy outcome; priority journal; 

randomized controlled trial; treatment outcome 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#3 

Cochrane review title Oral anti‐diabetic pharmacological therapies for the treatment of women with 

gestational diabetes.  

Cochrane PMID 28120427 Cochrane accession no. 614226284 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

N/A N/A N/A N/A 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 1 1 1 1 

Publication nr. #5 

Publication title 

Comparison of neonatal outcomes in women with gestational diabetes with moderate hyperglycaemia on 

metformin or glibenclamide ‐ a randomised controlled trial. 

Publication authors 

George A, Mathews JE, Sam D, Beck M, Benjamin, SJ, Abraham A, et al.  

Publication journal and year 

Australian and New Zealand Journal of Obstetrics and Gynaecology 2015;55:47‐52. 
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2. outcome (s) 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 
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Review characteristics (based on PICO) 

P: patient / population  Participants were pregnant women diagnosed with gestational diabetes mellitus 

(GDM) (diagnosis as defined by the individual trial). Women with type 1 or type 2 

diabetes diagnosed prior to pregnancy were excluded. 

I: intervention (s) We included those anti‐diabetic pharmacological therapies that were used during 

pregnancy including metformin, glibenclamide, acarbose, tolbutamide, 

chlorpropamide or any combination of these therapies. Only oral anti‐diabetic 

pharmacological therapies were included in this review. We will include any new 

therapies prescribed for the treatment of women with GDM in updates of the 

review. 

 

Oral anti‐diabetic pharmacological therapy versus placebo or no pharmacological 

treatment. 

 

A single oral anti‐diabetic pharmacological therapy versus an alternative oral anti‐

diabetic pharmacological therapy (drug A versus drug B). 

 

Any combination of oral anti‐diabetic pharmacological therapies versus any 

combination of oral anti‐diabetic pharmacological therapies (drug A followed by 

drug B versus drug B followed by drug A for example). 

 

Oral anti‐diabetic pharmacological therapy versus another intervention (excluding 

insulin) not specified above. 

 

 

C: comparison (s) We have not included the comparison of oral anti‐diabetic pharmacological 

therapies versus insulin in this review as it will be covered in the review entitled 

Insulin for the treatment of women with gestational diabetes (Brown 2016). 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes 

 

Neonatal 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined 

by trialists) 

 

Glycaemic control during/end of 

treatment (as defined by trialists) 

 

Weight gain in pregnancy 
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Perinatal (fetal and neonatal death) and 

later infant mortality 

 

Large‐for‐gestational age (LGA) (as defined 

by trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone 

fracture or nerve palsy) 

 

Neurosensory disability in later childhood 

(as defined by trialists) 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as 

defined by trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six 

weeks postpartum, six months or 

longer 

 

Maternal mortality 

 

Sense of well‐being and quality of 

life 

 

Behavioural changes associated with 

the intervention 

 

Views of the intervention 

 

Relevant biomarker changes 

associated with the intervention 

(including adiponectin, free fatty 

acids, triglycerides, high‐density 

lipoproteins, low‐density 

lipoproteins, insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 
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Postnatal weight retention or return 

to pre‐pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Subsequent gestational diabetes 

 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; 

or as defined by individual study) 

 

Small‐for‐gestational age (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, 

bone fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 
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Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold 

thickness measurements (mm), fat 

mass) 

 

Neonatal hypoglycaemia (as defined 

by trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice 

(hyperbilirubinaemia) (as defined by 

trialists) 

 

Hypocalcaemia (as defined by 

trialists) 

 

Polycythaemia (as defined by 

trialists) 

 

Relevant biomarker changes 

associated with the intervention 

(including insulin, cord c‐peptide) 

 

Later Infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold 

thickness, fat mass) 



Retrieval of PICO elements in Cochrane-included studies 

 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic 

syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic 

syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 
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Health service use 

Number of antenatal visits or 

admissions 

 

Number of hospital or health 

professional visits (including 

midwife, obstetrician, physician, 

dietician, diabetic nurse) 

 

Admission to neonatal intensive 

care unit/nursery 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the 

intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, 

extra antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose 

monitoring, length and number of 

antenatal visits) 
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Women’s view of treatment advice 

 

Duration of stay in neonatal 

intensive care unit or special care 

baby unit 

 

Duration of maternal and neonatal 

hospital stay (antenatal, neonatal, 

postnatal) 

 

PubMed bibliographic information 

 

Title 

Comparison of neonatal outcomes in women with gestational diabetes with moderate hyperglycaemia on 

metformin or glibenclamide--a randomised controlled trial. 

PMID 

25688819 

Abstract and author keywords 

Abstract 

BACKGROUND: 

Two oral hypoglycaemic agents, metformin and glibenclamide, have been compared with insulin in separate large 

randomised controlled trials and have been found to be as effective as insulin in gestational diabetes. However, 

very few trials have compared metformin with glibenclamide. 

 

MATERIALS AND METHODS: 

Of 159 South Indian women with fasting glucose ≥5.5 mmol/l and ≤7.2 mmol/l and/or 2-h post-prandial value ≥6.7 

mmol/l and ≤13.9 mmol/l after medical nutritional therapy consented to be randomised to receive either 

glibenclamide or metformin. 80 women received glibenclamide and 79 received metformin. Neonatal outcomes 

were assessed by neonatologists who were unaware that the mother was part of a study and were recorded by 

assessors blinded to the medication the mother was given. The primary outcome was a composite of neonatal 

outcomes namely macrosomia, hypoglycaemia, need for phototherapy, respiratory distress, stillbirth or neonatal 

death and birth trauma. Secondary outcomes were birthweight, maternal glycaemic control, pregnancy induced 

hypertension, preterm birth, need for induction of labour, mode of delivery and complications of delivery. 

 

RESULTS: 

Baseline characteristics were similar but for the higher fasting triglyceride levels in women on metformin. The 

primary outcome was seen in 35% of the glibenclamide group and 18.9% of the metformin group [95% CI 16.1 (2.5, 

29.7); P = 0.02]. The difference in outcome related to a higher rate of neonatal hypoglycaemia in the glibenclamide 

group (12.5%) versus none in the metformin group [95% CI 12.5(5.3, 19.7); P = 0.001]. Secondary outcomes in both 

groups were similar. 

 

CONCLUSION: 
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In a south Indian population with gestational diabetes, metformin was associated with better neonatal outcomes 

than glibenclamide. 

 

© 2015 The Royal Australian and New Zealand College of Obstetricians and Gynaecologists. 

 

KEYWORDS: 

gestational diabetes; glibenclamide; metformin; neonatal hyperbilirubinemia; neonatal hypoglycaemia 

 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Birth Injuries/etiology 

Birth Injuries/prevention & control 

Birth Weight* 

Diabetes, Gestational/drug therapy* 

Female 

Fetal Macrosomia/prevention & control 

Glyburide/therapeutic use* 

Humans 

Hyperglycemia/drug therapy* 

Hypoglycemia/prevention & control 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Jaundice, Neonatal/prevention & control 

Jaundice, Neonatal/therapy 

Labor, Induced 

Metformin/therapeutic use* 

Obstetric Labor Complications/etiology 

Obstetric Labor Complications/prevention & control 

Perinatal Death 

Pregnancy 

Premature Birth/prevention & control 
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Respiratory Distress Syndrome, Newborn/prevention & control 

Single-Blind Method 

Stillbirth 

Substances 

Hypoglycemic Agents 

Metformin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Comparison of neonatal outcomes in women with gestational diabetes with moderate hyperglycaemia on 

metformin or glibenclamide - A randomised controlled trial. 

Publication accession no. 

602477040 

Abstract and author keywords 

Background: Two oral hypoglycaemic agents, metformin and glibenclamide, have been compared with insulin in 

separate large randomised controlled trials and have been found to be as effective as insulin in gestational 

diabetes. However, very few trials have compared metformin with glibenclamide. Materials and Methods: Of 159 

South Indian women with fasting glucose >=5.5 mmol/l and <=7.2 mmol/l and/or 2-h post-prandial value >=6.7 

mmol/l and <=13.9 mmol/l after medical nutritional therapy consented to be randomised to receive either 

glibenclamide or metformin. 80 women received glibenclamide and 79 received metformin. Neonatal outcomes 

were assessed by neonatologists who were unaware that the mother was part of a study and were recorded by 

assessors blinded to the medication the mother was given. The primary outcome was a composite of neonatal 

outcomes namely macrosomia, hypoglycaemia, need for phototherapy, respiratory distress, stillbirth or neonatal 

death and birth trauma. Secondary outcomes were birthweight, maternal glycaemic control, pregnancy induced 

hypertension, preterm birth, need for induction of labour, mode of delivery and complications of delivery. Results: 

Baseline characteristics were similar but for the higher fasting triglyceride levels in women on metformin. The 

primary outcome was seen in 35% of the glibenclamide group and 18.9% of the metformin group [95% CI 16.1 (2.5, 

29.7); P = 0.02]. The difference in outcome related to a higher rate of neonatal hypoglycaemia in the glibenclamide 

group (12.5%) versus none in the metformin group [95% CI 12.5(5.3, 19.7); P = 0.001]. Secondary outcomes in both 

groups were similar. Conclusion: In a south Indian population with gestational diabetes, metformin was associated 

with better neonatal outcomes than glibenclamide. 

Copyright © 2015 The Royal Australian and New Zealand College of Obstetricians and Gynaecologists. 

 

Keyword: gestational diabetes, glibenclamide, metformin, neonatal hyperbilirubinemia, neonatal 

hypoglycaemia 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth injury 

birth weight 
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blood glucose monitoring 

comparative study 

controlled study 

drug dose reduction 

drug substitution 

female 

gestational age 

glucose blood level 

human 

*hyperglycemia 

hypoglycemia 

labor 

labor induction 

macrosomia 

major clinical study 

maternal hypertension 

newborn 

newborn death 

outcome assessment 

*parameters concerning the fetus, newborn and pregnancy 

phototherapy 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

premature labor 

priority journal 

randomized controlled trial 

respiratory distress 

stillbirth 

triacylglycerol blood level 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / dt [Drug Therapy] 

glucose / ec [Endogenous Compound] 

insulin / dt [Drug Therapy] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 
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triacylglycerol / ec [Endogenous Compound] 

*neonatal outcome 

Candidate Terms: *neonatal outcome [other term] 

 

Drug Index Terms: *glibenclamide / *drug comparison / *drug therapy; glucose / endogenous 

compound; insulin / drug therapy; *metformin / *drug comparison / *drug therapy; triacylglycerol / endogenous 

compound 

 

Other Index Terms: adult; Article; birth injury; birth weight; blood glucose monitoring; comparative 

study; controlled study; drug dose reduction; drug substitution; female; gestational age; glucose blood level; 

human; *hyperglycemia; hypoglycemia; labor; labor induction; macrosomia; major clinical study; maternal 

hypertension; newborn; newborn death; outcome assessment; *parameters concerning the fetus, newborn and 

pregnancy; phototherapy; *pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug 

therapy; premature labor; priority journal; randomized controlled trial; respiratory distress; stillbirth; triacylglycerol 

blood level 

 

Triple Subheading: pregnancy diabetes mellitus / drug therapy / glibenclamide 

pregnancy diabetes mellitus / drug therapy / insulin 

pregnancy diabetes mellitus / drug therapy / metformin 

glibenclamide / drug comparison / metformin 

glibenclamide / drug therapy / pregnancy diabetes mellitus 

insulin / drug therapy / pregnancy diabetes mellitus 

metformin / drug comparison / glibenclamide 

metformin / drug therapy / pregnancy diabetes mellitus 

 

 

Publication characteristics 

 

Publication nr. #6 

Publication title 

Metformin compared with glyburide in gestational diabetes: a randomized controlled trial.  

Publication authors 

Moore LE, Clokey D, Rappaport VJ, Curet LB. 

Publication journal and year 

Obstetrics & Gynecology 2010;115(1):55‐9. 
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Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#3 

Cochrane review title Oral anti‐diabetic pharmacological therapies for the treatment of women with 

gestational diabetes.  

Cochrane PMID 28120427 Cochrane accession no. 614226284 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

N/A N/A N/A N/A 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 1 

 

2. outcome (s) 

1 0 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / population  Participants were pregnant women diagnosed with gestational diabetes mellitus 

(GDM) (diagnosis as defined by the individual trial). Women with type 1 or type 2 

diabetes diagnosed prior to pregnancy were excluded. 

I: intervention (s) We included those anti‐diabetic pharmacological therapies that were used during 

pregnancy including metformin, glibenclamide, acarbose, tolbutamide, 

chlorpropamide or any combination of these therapies. Only oral anti‐diabetic 
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pharmacological therapies were included in this review. We will include any new 

therapies prescribed for the treatment of women with GDM in updates of the 

review. 

Oral anti‐diabetic pharmacological therapy versus placebo or no pharmacological 

treatment. 

A single oral anti‐diabetic pharmacological therapy versus an alternative oral anti‐

diabetic pharmacological therapy (drug A versus drug B). 

Any combination of oral anti‐diabetic pharmacological therapies versus any 

combination of oral anti‐diabetic pharmacological therapies (drug A followed by 

drug B versus drug B followed by drug A for example). 

Oral anti‐diabetic pharmacological therapy versus another intervention (excluding 

insulin) not specified above. 

C: comparison (s) We have not included the comparison of oral anti‐diabetic pharmacological 

therapies versus insulin in this review as it will be covered in the review entitled 

Insulin for the treatment of women with gestational diabetes (Brown 2016). 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes 

 

Neonatal 

Perinatal (fetal and neonatal death) and 

later infant mortality 

 

Large‐for‐gestational age (LGA) (as defined 

by trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone 

fracture or nerve palsy) 

 

Neurosensory disability in later childhood 

(as defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined 

by trialists) 

Glycaemic control during/end of 

treatment (as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as 

defined by trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six 

weeks postpartum, six months or 

longer 

Maternal mortality 

Sense of well‐being and quality of 

life 

Behavioural changes associated with 

the intervention 

Views of the intervention 

Relevant biomarker changes 

associated with the intervention 

(including adiponectin, free fatty 
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acids, triglycerides, high‐density 

lipoproteins, low‐density 

lipoproteins, insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return 

to pre‐pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Subsequent gestational diabetes 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; 

or as defined by individual study) 

Small‐for‐gestational age (as defined 

by trialists) 

Birth trauma (shoulder dystocia, 

bone fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold 

thickness measurements (mm), fat 

mass) 

Neonatal hypoglycaemia (as defined 

by trialists) 

Respiratory distress syndrome 
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Neonatal jaundice 

(hyperbilirubinaemia) (as defined by 

trialists) 

Hypocalcaemia (as defined by 

trialists) 

Polycythaemia (as defined by 

trialists) 

Relevant biomarker changes 

associated with the intervention 

(including insulin, cord c‐peptide) 

Later Infant/childhood outcomes 

Weight and z score 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic 

syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic 

syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 
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Number of antenatal visits or 

admissions 

Number of hospital or health 

professional visits (including 

midwife, obstetrician, physician, 

dietician, diabetic nurse) 

Admission to neonatal intensive 

care unit/nursery 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the 

intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, 

extra antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose 

monitoring, length and number of 

antenatal visits) 

Women’s view of treatment advice 

Duration of stay in neonatal 

intensive care unit or special care 

baby unit 

Duration of maternal and neonatal 

hospital stay (antenatal, neonatal, 

postnatal) 

 

PubMed bibliographic information 

 

Title 

Metformin compared with glyburide in gestational diabetes: a randomized controlled trial. 

PMID 

20027034 

Abstract and author keywords 

Abstract 
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OBJECTIVE: 

To compare the efficacy of metformin with glyburide for glycemic control in gestational diabetes. 

 

METHODS: 

Patients with gestational diabetes who did not achieve glycemic control on diet were randomly assigned to 

metformin (n=75) or glyburide (n=74) as single agents. The primary outcome was glycemic control. Secondary 

outcomes were drug failure rate and neonatal and obstetric complications. 

 

RESULTS: 

In the patients who achieved adequate glycemic control, the mean fasting and 2-hour postprandial blood glucose 

levels were not statistically different between the two groups. However, 26 patients in the metformin group 

(34.7%) and 12 patients in the glyburide group (16.2%) did not achieve adequate glycemic control and required 

insulin therapy (P=.01). 

 

CONCLUSION: 

In this study, the failure rate of metformin was 2.1 times higher than the failure rate of glyburide when used in the 

management of gestational diabetes (95% confidence interval 1.2-3.9). 

 

CLINICAL TRIAL REGISTRATION: 

ClinicalTrials.gov, www.clinicaltrials.gov, NCT00965991. 

 

LEVEL OF EVIDENCE: 

Publication types, MeSH terms, Substances 

Publication type 

Randomized Controlled Trial 

MeSH terms 

Adult 

Blood Glucose/analysis 

Diabetes, Gestational 

Female 

Glyburide/therapeutic use* 

Humans 

Hypoglycemic Agents/therapeutic use* 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Treatment Outcome 
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Young Adult 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Metformin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Metformin Compared With Glyburide in Gestational Diabetes: A Randomized Controlled Trial 

Publication accession no. 

358113060 

Abstract and author keywords 

Objective: To compare the efficacy of metformin with glyburide for glycemic control in gestational diabetes. 

Methods: Patients with gestational diabetes who did not achieve glycemic control on diet were randomly assigned 

to metformin (n=75) or glyburide (n=74) as single agents. The primary outcome was glycemic control. Secondary 

outcomes were drug failure rate and neonatal and obstetric complications. Results: In the patients who achieved 

adequate glycemic control, the mean fasting and 2-hour postprandial blood glucose levels were not statistically 

different between the two groups. However, 26 patients in the metformin group (34.7%) and 12 patients in the 

glyburide group (16.2%) did not achieve adequate glycemic control and required insulin therapy (P=.01). 

CONCLUSION: In this study, the failure rate of metformin was 2.1 times higher than the failure rate of glyburide 

when used in the management of gestational diabetes (95% confidence interval 1.2-3.9). © 2009 by The American 

College of Obstetricians and Gynecologists. Published by Lippincott Williams & Wilkins. 

Subject headings, drug index terms & other index terms 

Subject Headings:  

adult 

article 

clinical trial 

controlled clinical trial 

controlled study 

diet 

drug dose increase 

drug efficacy 

female 

glucose blood level 

glycemic control 

human 

insulin treatment 
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major clinical study 

newborn 

newborn morbidity 

pregnancy complication 

*pregnancy diabetes mellitus 

pregnancy outcome 

priority journal 

randomized controlled trial 

treatment failure 

treatment outcome 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / cm [Drug Comparison] 

glucose / ec [Endogenous Compound] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

 

Drug Index Terms:  

*glibenclamide / *clinical trial / *drug comparison; glucose / endogenous compound; *metformin / *clinical trial / 

*drug comparison 

 

Other Index Terms:  

adult; article; clinical trial; controlled clinical trial; controlled study; diet; drug dose increase; drug efficacy; female; 

glucose blood level; glycemic control; human; insulin treatment; major clinical study; newborn; newborn morbidity; 

pregnancy complication; *pregnancy diabetes mellitus; pregnancy outcome; priority journal; randomized 

controlled trial; treatment failure; treatment outcome 

 

Triple Subheading:  

glibenclamide / drug comparison / metformin 

metformin / drug comparison / glibenclamide 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#3 

Cochrane review title Oral anti‐diabetic pharmacological therapies for the treatment of women with 

gestational diabetes.  

Cochrane PMID 28120427 Cochrane accession no. 614226284 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

N/A N/A N/A N/A 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 1 

 

2. outcome (s) 

1 0 1 1 

Publication nr. #7 

Publication title 

Perinatal impact of the use of metformin and glyburide for the treatment of gestational diabetes mellitus. 

Publication authors 

Silva JC, Fachin DRRN, Coral ML, Bertini AM. 

Publication journal and year 

Journal of Perinatal Medicine 2012;40(3):225‐8. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / population  Participants were pregnant women diagnosed with gestational diabetes mellitus 

(GDM) (diagnosis as defined by the individual trial). Women with type 1 or type 2 

diabetes diagnosed prior to pregnancy were excluded. 

I: intervention (s) We included those anti‐diabetic pharmacological therapies that were used during 

pregnancy including metformin, glibenclamide, acarbose, tolbutamide, 

chlorpropamide or any combination of these therapies. Only oral anti‐diabetic 

pharmacological therapies were included in this review. We will include any new 

therapies prescribed for the treatment of women with GDM in updates of the 

review. 

Oral anti‐diabetic pharmacological therapy versus placebo or no pharmacological 

treatment. 

A single oral anti‐diabetic pharmacological therapy versus an alternative oral anti‐

diabetic pharmacological therapy (drug A versus drug B). 

Any combination of oral anti‐diabetic pharmacological therapies versus any 

combination of oral anti‐diabetic pharmacological therapies (drug A followed by 

drug B versus drug B followed by drug A for example). 

Oral anti‐diabetic pharmacological therapy versus another intervention (excluding 

insulin) not specified above. 

C: comparison (s) We have not included the comparison of oral anti‐diabetic pharmacological 

therapies versus insulin in this review as it will be covered in the review entitled 

Insulin for the treatment of women with gestational diabetes (Brown 2016). 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia as defined by 

trialists) 

Caesarean section 

Development of type 2 diabetes 

Neonatal 

Perinatal (fetal and neonatal death) and 

later infant mortality 

 

Large‐for‐gestational age (LGA) (as defined 

by trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined 

by trialists) 

Glycaemic control during/end of 

treatment (as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as 

defined by trialists) 

Postpartum infection 

Perineal trauma/tearing 
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infant death, shoulder dystocia, bone 

fracture or nerve palsy) 

 

Neurosensory disability in later childhood 

(as defined by trialists) 

Breastfeeding at discharge, six 

weeks postpartum, six months or 

longer 

Maternal mortality 

Sense of well‐being and quality of 

life 

Behavioural changes associated with 

the intervention 

Views of the intervention 

Relevant biomarker changes 

associated with the intervention 

(including adiponectin, free fatty 

acids, triglycerides, high‐density 

lipoproteins, low‐density 

lipoproteins, insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return 

to pre‐pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Subsequent gestational diabetes 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; 

or as defined by individual study) 

Small‐for‐gestational age (as defined 

by trialists) 

Birth trauma (shoulder dystocia, 

bone fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 
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Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold 

thickness measurements (mm), fat 

mass) 

Neonatal hypoglycaemia (as defined 

by trialists) 

Respiratory distress syndrome 

Neonatal jaundice 

(hyperbilirubinaemia) (as defined by 

trialists) 

Hypocalcaemia (as defined by 

trialists) 

Polycythaemia (as defined by 

trialists) 

Relevant biomarker changes 

associated with the intervention 

(including insulin, cord c‐peptide) 

Later Infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic 

syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold 

thickness, fat mass) 
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Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic 

syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or 

admissions 

Number of hospital or health 

professional visits (including 

midwife, obstetrician, physician, 

dietician, diabetic nurse) 

Admission to neonatal intensive 

care unit/nursery 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the 

intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, 

extra antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose 

monitoring, length and number of 

antenatal visits) 

Women’s view of treatment advice 

Duration of stay in neonatal 

intensive care unit or special care 

baby unit 
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Duration of maternal and neonatal 

hospital stay (antenatal, neonatal, 

postnatal) 

 

PubMed bibliographic information 

 

Title 

Perinatal impact of the use of metformin and glyburide for the treatment of gestational diabetes mellitus. 

PMID 

22505499 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

To evaluate the perinatal impact of metformin and glyburide in the treatment of gestational diabetes mellitus 

(GDM). 

 

METHODS: 

A randomized clinical trial conducted from July 2008 until September 2010 studied 200 pregnant women with GDM 

who required adjunctive therapy to diet and physical activity. Patients were randomized to use metformin (n=104) 

or glyburide (n=96). The drugs were replaced by insulin when they reached the maximum dose without glycemic 

control. Assessed outcomes: weight and neonatal blood glucose. 

 

RESULTS: 

No difference was found (P>0.05) between the groups regarding maternal age, gestational age at inclusion, body 

mass index, glucose levels in oral glucose tolerance test (OGTT) 75 g and glycemic control. Difference was found in 

the number of previous pregnancies (2.84 vs. 2.47, P=0.04) and weight gain during pregnancy (7.78 vs. 9.84, 

P=0.04) in the metformin group and glyburide respectively. The perinatal results showed no difference (P>0.05) in 

the percentage of cesarean deliveries, gestational age at delivery, number of newborns large for gestational age 

(LGA), neonatal hypoglycemia, admission to intensive care unit and perinatal death. We found differences in weight 

(3193 g vs. 3387 g, P=0.01) and ponderal index (2.87 vs. 2.96, P=0.05) of newborns, and in neonatal blood glucose 

levels at the 1st (59.78 vs. 54.08, P=0.01) and 3rd h (61.53 vs. 55.89, P=0.01) after birth between the metformin and 

glyburide groups respectively. 

 

CONCLUSIONS: 

Weight and ponderal index were lower in the newborns of the metformin group; glucose levels (1st and 3rd h after 

birth) were lower in the glyburide group. 

Publication types, MeSH terms, Substances 

Publication type 

Randomized Controlled Trial 

MeSH terms 

Adult 
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Birth Weight/drug effects 

Blood Glucose/metabolism 

Diabetes, Gestational/drug therapy* 

Diabetes, Gestational/pathology 

Female 

Glucose Tolerance Test 

Glyburide/adverse effects 

Glyburide/therapeutic use* 

Humans 

Hypoglycemic Agents/administration & dosage 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Male 

Metformin/adverse effects 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Weight Gain/drug effects 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Metformin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Perinatal impact of the use of metformin and glyburide for the treatment of gestational diabetes mellitus. 

Publication accession no. 

364887701 

Abstract and author keywords 

Keyword: Body mass index, gestational age at delivery, gestational diabetes mellitus, glyburide, intensive care 

unit, large for gestational age, metformin, oral glucose tolerance test 
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Objective: To evaluate the perinatal impact of metformin and glyburide in the treatment of gestational diabetes 

mellitus (GDM). Methods: A randomized clinical trial conducted from July 2008 until September 2010 studied 200 

pregnant women with GDM who required adjunctive therapy to diet and physical activity. Patients were 

randomized to use metformin (n=104) or glyburide (n=96). The drugs were replaced by insulin when they reached 

the maximum dose without glycemic control. Assessed outcomes: weight and neonatal blood glucose. Results:: No 

difference was found (P>0.05) between the groups regarding maternal age, gestational age at inclusion, body mass 

index, glucose levels in oral glucose tolerance test (OGTT) 75 g and glycemic control. Difference was found in the 

number of previous pregnancies (2.84 vs. 2.47, P=0.04) and weight gain during pregnancy (7.78 vs. 9.84, P=0.04) in 

the metformin group and glyburide respectively. The perinatal results showed no difference (P>0.05) in the 

percentage of cesarean deliveries, gestational age at delivery, number of newborns large for gestational age (LGA), 

neonatal hypoglycemia, admission to intensive care unit and perinatal death. We found differences in weight (3193 

g vs. 3387 g, P=0.01) and ponderal index (2.87 vs. 2.96, P=0.05) of newborns, and in neonatal blood glucose levels 

at the 1st (59.78 vs. 54.08, P=0.01) and 3rd h (61.53 vs. 55.89, P=0.01) after birth between the metformin and 

glyburide groups respectively. Conclusions: Weight and ponderal index were lower in the newborns of the 

metformin group; glucose levels (1 st and 3rd h after birth) were lower in the glyburide group. © 2012 by Walter de 

Gruyter Berlin Boston. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

body mass 

body weight 

cesarean section 

controlled study 

drug efficacy 

female 

gestational age 

glucose blood level 

glycemic control 

human 

hypertension / si [Side Effect] 

hypoglycemia / si [Side Effect] 

intensive care unit 

major clinical study 

maternal age 

oral glucose tolerance test 

perinatal death 

perinatal development 

physical activity 

pregnancy 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 
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priority journal 

randomized controlled trial 

*glibenclamide / ae [Adverse Drug Reaction] 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / dt [Drug Therapy] 

insulin 

*metformin / ae [Adverse Drug Reaction] 

*metformin / ct [Clinical Trial] 

*metformin / dt [Drug Therapy] 

 

Drug Index Terms: *glibenclamide / *adverse drug reaction / *clinical trial / *drug therapy; insulin; 

*metformin / *adverse drug reaction / *clinical trial / *drug therapy 

 

Other Index Terms: adult; article; body mass; body weight; cesarean section; controlled study; drug 

efficacy; female; gestational age; glucose blood level; glycemic control; human; hypertension / side effect; 

hypoglycemia / side effect; intensive care unit; major clinical study; maternal age; oral glucose tolerance test; 

perinatal death; perinatal development; physical activity; pregnancy; *pregnancy diabetes mellitus / *drug therapy; 

pregnancy diabetes mellitus / drug therapy; priority journal; randomized controlled trial 

 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#3 

Publication nr. #8 

Publication title 

Metformin compared with glyburide for the management of gestational diabetes. 

Publication authors 

Silva JC, Pacheco C, Bizato J, Souza BV, Ribeiro TE, Bertini AM. 

Publication journal and year 

International Journal of Gynecology & Obstetrics 2010;111(1):37‐40. 
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Cochrane review title Oral anti‐diabetic pharmacological therapies for the treatment of women with 

gestational diabetes.  

Cochrane PMID 28120427 Cochrane accession no. 614226284 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

N/A N/A N/A N/A 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / population  Participants were pregnant women diagnosed with gestational diabetes mellitus 

(GDM) (diagnosis as defined by the individual trial). Women with type 1 or type 2 

diabetes diagnosed prior to pregnancy were excluded. 

I: intervention (s) We included those anti‐diabetic pharmacological therapies that were used during 

pregnancy including metformin, glibenclamide, acarbose, tolbutamide, 

chlorpropamide or any combination of these therapies. Only oral anti‐diabetic 

pharmacological therapies were included in this review. We will include any new 

therapies prescribed for the treatment of women with GDM in updates of the 

review. 
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Oral anti‐diabetic pharmacological therapy versus placebo or no pharmacological 

treatment. 

 

A single oral anti‐diabetic pharmacological therapy versus an alternative oral anti‐

diabetic pharmacological therapy (drug A versus drug B). 

 

Any combination of oral anti‐diabetic pharmacological therapies versus any 

combination of oral anti‐diabetic pharmacological therapies (drug A followed by 

drug B versus drug B followed by drug A for example). 

 

Oral anti‐diabetic pharmacological therapy versus another intervention (excluding 

insulin) not specified above. 

 

 

C: comparison (s) We have not included the comparison of oral anti‐diabetic pharmacological 

therapies versus insulin in this review as it will be covered in the review entitled 

Insulin for the treatment of women with gestational diabetes (Brown 2016). 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes 

 

Neonatal 

Perinatal (fetal and neonatal death) and 

later infant mortality 

 

Large‐for‐gestational age (LGA) (as defined 

by trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone 

fracture or nerve palsy) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined 

by trialists) 

 

Glycaemic control during/end of 

treatment (as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as 

defined by trialists) 
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Neurosensory disability in later childhood 

(as defined by trialists) 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six 

weeks postpartum, six months or 

longer 

 

Maternal mortality 

 

Sense of well‐being and quality of 

life 

 

Behavioural changes associated with 

the intervention 

 

Views of the intervention 

 

Relevant biomarker changes 

associated with the intervention 

(including adiponectin, free fatty 

acids, triglycerides, high‐density 

lipoproteins, low‐density 

lipoproteins, insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return 

to pre‐pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 
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Subsequent gestational diabetes 

 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; 

or as defined by individual study) 

 

Small‐for‐gestational age (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, 

bone fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 
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Adiposity (including skinfold 

thickness measurements (mm), fat 

mass) 

 

Neonatal hypoglycaemia (as defined 

by trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice 

(hyperbilirubinaemia) (as defined by 

trialists) 

 

Hypocalcaemia (as defined by 

trialists) 

 

Polycythaemia (as defined by 

trialists) 

 

Relevant biomarker changes 

associated with the intervention 

(including insulin, cord c‐peptide) 

 

Later Infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 
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Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic 

syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold 

thickness, fat mass) 

 

Cardiovascular health (as defined by 

trialists including blood pressure, 

hypertension, cardiovascular 

disease, metabolic syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic 

syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or 

admissions 

 

Number of hospital or health 

professional visits (including 
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midwife, obstetrician, physician, 

dietician, diabetic nurse) 

 

Admission to neonatal intensive 

care unit/nursery 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the 

intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, 

extra antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose 

monitoring, length and number of 

antenatal visits) 

 

Women’s view of treatment advice 

 

Duration of stay in neonatal 

intensive care unit or special care 

baby unit 
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Duration of maternal and neonatal 

hospital stay (antenatal, neonatal, 

postnatal) 

 

PubMed bibliographic information 

 

Title 

Metformin compared with glyburide for the management of gestational diabetes. 

PMID 

20542272 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

To assess blood glucose control and neonatal outcomes when women with gestational diabetes mellitus (GDM) 

were treated with metformin or glyburide. 

 

METHODS: 

When an appropriate diet was insufficient to control their blood glucose levels, women with GDM were 

randomized to a glyburide or a metformin treatment group. If the maximum dose was reached, the assessed drug 

was replaced by insulin. The primary outcome measures analyzed were maternal glucose levels during pregnancy, 

birth weight, and neonatal glucose levels. 

 

RESULTS: 

The only significant difference in outcome between the 2 treatment drugs was that maternal weight gain during 

pregnancy was less in the metformin (n=40) than in the glyburide group (n=32) (10.3 kg vs 7.6 kg; P=0.02). No 

differences were found in treatment failure, mean level of fasting or postprandial plasma glucose, rate of 

participants with glycated hemoglobin, birth weight, rate of large-for-gestational-age newborns, or newborns with 

hypoglycemia. 

 

CONCLUSION: 

The treatment of GDM with metformin or glyburide was found to be equivalent for both women and newborns. 

Publication types, MeSH terms, Substances 

Publication type 

Randomized Controlled Trial 

MeSH terms 

Birth Weight/drug effects 

Blood Glucose/drug effects* 

Diabetes, Gestational/drug therapy* 

Fasting 
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Female 

Glyburide/therapeutic use* 

Glycated Hemoglobin A/analysis 

Humans 

Hypoglycemia/chemically induced 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Insulin/therapeutic use 

Metformin/therapeutic use* 

Pregnancy 

Treatment Outcome 

Substances 

Blood Glucose 

Glycated Hemoglobin A 

Hypoglycemic Agents 

Insulin 

Metformin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Metformin compared with glyburide for the management of gestational diabetes. 

Publication accession no. 

50950271 

Abstract and author keywords 

Objective: To assess blood glucose control and neonatal outcomes when women with gestational diabetes mellitus 

(GDM) were treated with metformin or glyburide. Methods: When an appropriate diet was insufficient to control 

their blood glucose levels, women with GDM were randomized to a glyburide or a metformin treatment group. If 

the maximum dose was reached, the assessed drug was replaced by insulin. The primary outcome measures 

analyzed were maternal glucose levels during pregnancy, birth weight, and neonatal glucose levels. Results: The 

only significant difference in outcome between the 2 treatment drugs was that maternal weight gain during 

pregnancy was less in the metformin (n = 40) than in the glyburide group (n = 32) (10.3 kg vs 7.6 kg; P = 0.02). No 

differences were found in treatment failure, mean level of fasting or postprandial plasma glucose, rate of 

participants with glycated hemoglobin, birth weight, rate of large-for-gestational-age newborns, or newborns with 

hypoglycemia. Conclusion: The treatment of GDM with metformin or glyburide was found to be equivalent for both 

women and newborns. © 2010 International Federation of Gynecology and Obstetrics. Published by Elsevier 

Ireland Ltd. All rights reserved. 
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Keyword: Gestational diabetes mellitus, Glyburide, Metformin, Treatment 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

clinical article 

female 

glucose blood level 

human 

hypoglycemia 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

treatment outcome 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / dt [Drug Therapy] 

glucose 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

unclassified drug 

aglucon 

diaformin 

glifage 

 

Candidate Terms: aglucon [drug term]; diaformin [drug term]; glifage [drug term] 

 

Drug Index Terms: *glibenclamide / *drug comparison / *drug therapy; glucose; *metformin / *drug 

comparison / *drug therapy; unclassified drug 

 

Other Index Terms: adult; article; birth weight; clinical article; female; glucose blood level; human; 

hypoglycemia; *pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; priority 

journal; treatment outcome 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 1 

 

Publication nr. #9 

Publication title 

A prospective study comparing insulin and glibenclamide in gestational diabetes mellitus in Asian Indian women.  

Publication authors 

Anjalakshi C, Balaji B, Balaji MS, Seshiah V 

Publication journal and year 

Diabetes Research and Clinical Practice 2007;76(3):474‐5. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 
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Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 
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Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 
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Title 

A prospective study comparing insulin and glibenclamide in gestational diabetes mellitus in Asian Indian women. 

PMID 

17113179 

Abstract and author keywords 

N/A 

Publication types, MeSH terms, Substances 

Publication types 

Letter 

Randomized Controlled Trial 

MeSH terms 

Adult 

Diabetes, Gestational/drug therapy* 

Female 

Glyburide/therapeutic use* 

Humans 

India 

Insulin/therapeutic use* 

Pregnancy 

Substances 

Insulin 

Glyburide 

 

Embase bibliographic information 

Title  

A prospective study comparing insulin and glibenclamide in gestational diabetes mellitus in Asian Indian women 

Publication accession no. 

50950271 

Abstract and author keywords 

N/A 

Subject headings, drug index terms & other index terms 

Subject Headings: body mass 

clinical trial 

demography 

drug dose increase 



Retrieval of PICO elements in Cochrane-included studies 

 

drug dose titration 

glucose blood level 

human 

insulin blood level 

letter 

oral glucose tolerance test 

*pregnancy diabetes mellitus / di [Diagnosis] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

rank sum test 

statistical significance 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / do [Drug Dose] 

*glibenclamide / dt [Drug Therapy] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / do [Drug Dose] 

*insulin / dt [Drug Therapy] 

 

Drug Index Terms: *glibenclamide / *clinical trial / *drug comparison / *drug dose / *drug therapy; 

*insulin / *clinical trial / *drug comparison / *drug dose / *drug therapy 

 

Other Index Terms: body mass; clinical trial; demography; drug dose increase; drug dose titration; 

glucose blood level; human; insulin blood level; letter; oral glucose tolerance test; *pregnancy diabetes mellitus / 

*diagnosis / *drug therapy; pregnancy outcome; rank sum test; statistical significance 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

Publication nr. #10 

Publication title 

Identification of metformin poor responders, requiring supplemental insulin, during randomization of metformin 

versus insulin for the control of gestational diabetes mellitus.  

Publication authors 

Ashoush S, El‐Said M, Fathi H, Abdelnaby M.  

Publication journal and year 

Journal of Obstetrics and Gynaecology Research 2016;42(6):640‐7. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Postpartum haemorrhage (as defined by 

trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 
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Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Identification of metformin poor responders, requiring supplemental insulin, during randomization of metformin 

versus insulin for the control of gestational diabetes mellitus 

PMID 

26992090 
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Abstract and author keywords 

Abstract 

AIM: 

To evaluate glycemic control among women with gestational diabetes mellitus (GDM) under insulin versus 

metformin (with or without insulin supplementation), and to identify metformin poor responders requiring 

supplemental insulin. 

METHODS: 

In Ain Shams University Hospital, mothers with 26-32-week GDM pregnancies, failing diet control, were randomized 

to receive metformin (n = 47) or insulin (n = 48). The primary outcome was glycemic control. Secondary outcomes 

included maternal weight, parameters predicting successful metformin monotherapy, neonatal hypoglycemia, and 

birthweight. 

RESULTS: 

Women using metformin (23.4% needing supplemental insulin) gained less weight (P < 0.001), and had lower 

fasting glucose during the first and last 2 weeks of treatment (P = 0.014 and 0.008, respectively) when compared 

with insulin monotherapy. Insulin supplementation in the metformin group was related to initial body mass index, 

HbA1c, oral glucose tolerance test (GTT), and first week mean glucose level. The 1-h glucose level during initial GTT 

(Hr1-GTT) and the mean fasting glucose level during the first week of therapy (Wk1-mFG) were the two 

independent parameters associated with requiring supplemental insulin. Women with Hr1-GTT >212 mg/dL and 

Wk1-mFG >95 mg/dL had a risk ratio of 58.6 (95%CI: 3.68-933.35, P = 0.004) and 11.5 (95%CI: 2.77-47.34,= 0.0008), 

respectively for needing supplemental insulin during the course of the study compared with women without. 

CONCLUSION: 

Metformin is an effective and safe alternative to insulin in GDM. Women using metformin (± supplemental insulin) 

had similar glycemic control, less weight gain, and similar rates of side-effects as those on insulin monotherapy. 

Insulin supplementation to metformin therapy was more likely with elevated Hr1-GTT and Wk1-mFG. 

© 2016 Japan Society of Obstetrics and Gynecology. 

KEYWORDS: 

diabetes mellitus with pregnancy; gestational diabetes mellitus; glycemic control; insulin; metformin 

Publication types, MeSH terms, Substances 

Publication type 

Randomized Controlled Trial 

MeSH terms 

Adult 

Apgar Score 

Blood Glucose/metabolism 

Body Mass Index 

Diabetes, Gestational/blood 

Diabetes, Gestational/prevention & control* 

Drug Therapy, Combination 

Female 

Glucose Tolerance Test 
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Glycated Hemoglobin A/metabolism 

Humans 

Hypoglycemic Agents/therapeutic use* 

Insulin/therapeutic use* 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Pregnancy in Diabetics/blood 

Pregnancy in Diabetics/drug therapy* 

Prospective Studies 

Treatment Outcome 

Substances 

Blood Glucose 

Glycated Hemoglobin A 

Hypoglycemic Agents 

Insulin 

hemoglobin A1c protein, human 

Metformin 

 

 

Embase bibliographic information 

Title  

Identification of metformin poor responders, requiring supplemental insulin, during randomization of metformin 

versus insulin for the control of gestational diabetes mellitus. 

Publication accession no. 

609166892 

Abstract and author keywords 

Aim To evaluate glycemic control among women with gestational diabetes mellitus (GDM) under insulin versus 

metformin (with or without insulin supplementation), and to identify metformin poor responders requiring 

supplemental insulin. Methods In Ain Shams University Hospital, mothers with 26-32-week GDM pregnancies, 

failing diet control, were randomized to receive metformin (n = 47) or insulin (n = 48). The primary outcome was 

glycemic control. Secondary outcomes included maternal weight, parameters predicting successful metformin 

monotherapy, neonatal hypoglycemia, and birthweight. Results Women using metformin (23.4% needing 

supplemental insulin) gained less weight (P < 0.001), and had lower fasting glucose during the first and last 2 weeks 

of treatment (P = 0.014 and 0.008, respectively) when compared with insulin monotherapy. Insulin 

supplementation in the metformin group was related to initial body mass index, HbA1c, oral glucose tolerance test 

(GTT), and first week mean glucose level. The 1-h glucose level during initial GTT (Hr1-GTT) and the mean fasting 

glucose level during the first week of therapy (Wk1-mFG) were the two independent parameters associated with 

requiring supplemental insulin. Women with Hr1-GTT >212 mg/dL and Wk1-mFG >95 mg/dL had a risk ratio of 58.6 

(95%CI: 3.68-933.35, P = 0.004) and 11.5 (95%CI: 2.77-47.34,= 0.0008), respectively for needing supplemental 

insulin during the course of the study compared with women without. Conclusion Metformin is an effective and 
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safe alternative to insulin in GDM. Women using metformin (+/- supplemental insulin) had similar glycemic control, 

less weight gain, and similar rates of side-effects as those on insulin monotherapy. Insulin supplementation to 

metformin therapy was more likely with elevated Hr1-GTT and Wk1-mFG. 

Copyright © 2016 Japan Society of Obstetrics and Gynecology. 

 

Keyword: diabetes mellitus with pregnancy, gestational diabetes mellitus, glycemic control, insulin, 

metformin 

Subject headings, drug index terms & other index terms 

Subject Headings: add on therapy 

adult 

article 

birth weight 

body mass 

clinical article 

colic / si [Side Effect] 

controlled study 

diarrhea / si [Side Effect] 

dizziness / si [Side Effect] 

drug efficacy 

drug response 

drug safety 

Egypt 

female 

gestation period 

glycemic control 

headache / si [Side Effect] 

human 

hypoglycemia / si [Side Effect] 

monotherapy 

nausea / si [Side Effect] 

open study 

oral glucose tolerance test 

outcome assessment 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

prospective study 
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randomized controlled trial 

university hospital 

hemoglobin A1c / ec [Endogenous Compound] 

*insulin / ae [Adverse Drug Reaction] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

isophane insulin / cb [Drug Combination] 

isophane insulin / dt [Drug Therapy] 

*metformin / ae [Adverse Drug Reaction] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

pig insulin / cb [Drug Combination] 

pig insulin / dt [Drug Therapy] 

Drug Index Terms: hemoglobin A1c / endogenous compound; *insulin / *adverse drug reaction / 

*clinical trial / *drug comparison / *drug therapy; isophane insulin / drug combination / drug therapy; *metformin 

/ *adverse drug reaction / *clinical trial / *drug comparison / *drug therapy; pig insulin / drug combination / drug 

therapy 

Other Index Terms: add on therapy; adult; Article; birth weight; body mass; clinical article; colic / side 

effect; controlled study; diarrhea / side effect; dizziness / side effect; drug efficacy; drug response; drug safety; 

Egypt; female; gestation period; glycemic control; headache / side effect; human; hypoglycemia / side effect; 

monotherapy; nausea / side effect; open study; oral glucose tolerance test; outcome assessment; *pregnancy 

diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; prospective study; randomized 

controlled trial; university hospital 

 

Publication characteristics 

 

Publication nr. #11 

Publication title 

 Premixed insulin aspart 30 (BIAsp 30) vs. premixed human insulin 30 (BHI 30) in gestational diabetes mellitus‐‐a 

pilot study. 

Publication authors 

Balaji V, Balaji MS, Alexander C, Ashalata S, Suganthi RS, Suresh S, et al.  

Publication journal and year 

Journal of Association of Physicians of India2010;58(2):95‐7. 
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Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

Caesarean section 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 
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Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 
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Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 
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Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 
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Title 

Premixed insulin aspart 30 (Biasp 30) vs. premixed human insulin 30 (BHI 30) in gestational diabetes mellitus--a 

pilot study. 

PMID 

20653150 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

The objective of the study was to compare premixed insulin aspart 30 (BIAsp 30) vs premixed human insulin 30 (BHI 

30) on efficacy, safety, fetal and perinatal outcomes in pregnancies associated with gestational diabetes mellitus 

[GDM]. This was the first randomized study to use pre mixed insulin analogue [BIAsp] in GDM. 

 

METHODS: 

The study population consisted of 76 GDM women assigned to BIAsp 30 (group A) and an equal number to BHI 30 

(group B). 

 

RESULTS: 

There was no statistically significant difference between the age, BMI, gestational weeks and glycemic level at entry 

between the group A and group B women (p > 0.05). There was no statistical difference between the two groups in 

glycemic control or insulin dose (p > 0.05) before confinement. The frequency of birth weight of new born above 90 

percentile was 6.8% in Group 1 and 9.2% in Group 2. The proportion of macrosomia was higher in Group 2 when 

compared to Group 1, however the difference was not statistically significant (P = 0.819). 

 

CONCLUSION: 

BIAsp was safe during pregnancy and pregnant women found it convenient due to meal time dosing. Fetal outcome 

using BIAsp was also comparable with BHI 30. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Adult 

Biphasic Insulins 

Birth Weight 

Blood Glucose/metabolism 

Body Mass Index 

Chromatography, High Pressure Liquid 

Diabetes, Gestational/diagnosis 
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Diabetes, Gestational/drug therapy* 

Female 

Glycated Hemoglobin A/analysis 

Humans 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Injections, Subcutaneous 

Insulin/adverse effects 

Insulin/analogs & derivatives* 

Insulin/therapeutic use* 

Insulin Aspart 

Insulin, Isophane 

Pilot Projects 

Pregnancy 

Pregnancy Outcome 

Treatment Outcome 

Young Adult 

Substances 

Biphasic Insulins 

Blood Glucose 

Glycated Hemoglobin A 

Hypoglycemic Agents 

Insulin 

insulin aspart, insulin aspart protamine drug combination 30:70 

Insulin, Isophane 

Insulin Aspart 

 

 

Embase bibliographic information 

Title  

Premixed insulin aspart 30 (Biasp 30) vs. premixed human insulin 30 (BHI 30) in gestational diabetes mellitus--a 

pilot study. 

Publication accession no. 

359298069 

Abstract and author keywords 
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OBJECTIVE: The objective of the study was to compare premixed insulin aspart 30 (BIAsp 30) vs premixed human 

insulin 30 (BHI 30) on efficacy, safety, fetal and perinatal outcomes in pregnancies associated with gestational 

diabetes mellitus [GDM]. This was the first randomized study to use pre mixed insulin analogue [BIAsp] in GDM. 

METHODS: The study population consisted of 76 GDM women assigned to BIAsp 30 (group A) and an equal number 

to BHI 30 (group B). RESULTS: There was no statistically significant difference between the age, BMI, gestational 

weeks and glycemic level at entry between the group A and group B women (p > 0.05). There was no statistical 

difference between the two groups in glycemic control or insulin dose (p > 0.05) before confinement. The 

frequency of birth weight of new born above 90 percentile was 6.8% in Group 1 and 9.2% in Group 2. The 

proportion of macrosomia was higher in Group 2 when compared to Group 1, however the difference was not 

statistically significant (P = 0.819). CONCLUSION: BIAsp was safe during pregnancy and pregnant women found it 

convenient due to meal time dosing. Fetal outcome using BIAsp was also comparable with BHI 30. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

body mass 

clinical trial 

comparative study 

controlled clinical trial 

controlled study 

female 

glucose blood level 

high performance liquid chromatography 

human 

metabolism 

newborn 

pilot study 

pregnancy 

*pregnancy diabetes mellitus / di [Diagnosis] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

randomized controlled trial 

subcutaneous drug administration 

treatment outcome 

*antidiabetic agent / ae [Adverse Drug Reaction] 

*antidiabetic agent / dt [Drug Therapy] 

drug derivative 

glycosylated hemoglobin / an [Drug Analysis] 

*insulin / ae [Adverse Drug Reaction] 
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*insulin / dt [Drug Therapy] 

insulin aspart 

 

Drug Index Terms: *antidiabetic agent / *adverse drug reaction / *drug therapy; drug derivative; 

glycosylated hemoglobin / drug analysis; *insulin / *adverse drug reaction / *drug therapy; insulin aspart 

 

Other Index Terms: adult; article; birth weight; body mass; clinical trial; comparative study; controlled 

clinical trial; controlled study; female; glucose blood level; high performance liquid chromatography; human; 

metabolism; newborn; pilot study; pregnancy; *pregnancy diabetes mellitus / *diagnosis / *drug therapy; 

pregnancy outcome; randomized controlled trial; subcutaneous drug administration; treatment outcome 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

Publication nr. #12 

Publication title 

Premixed insulin aspart 30 (BIAsp 30) versus premixed human insulin 30 (BHI 30) in gestational diabetes mellitus: a 

randomized open‐label controlled study. 

Publication authors 

Balaji V, Balji MS, Alexander C, Srinivasan A, Suganthi SR, Thiyagarajah A, et al.  

Publication journal and year 

Gynecological Endocrinology 2012;28(7):529‐32. 
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P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 
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C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 
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infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 
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cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 
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Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 
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Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 
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Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Premixed insulin aspart 30 (BIAsp 30) versus premixed human insulin 30 (BHI 30) in gestational diabetes mellitus: a 

randomized open-label controlled study. 

PMID 

22468861 

Abstract and author keywords 

Abstract 

A randomized, open-label, parallel study was conducted to assess the efficacy and safety of premixed insulin aspart 

30 (biphasic insulin aspart [BIAsp] 30) in managing gestational diabetes mellitus (GDM). A total of 323 women with 

GDM registered at a single center in India were randomly assigned to receive 6 U of either BIAsp 30 (Group A) or 

premixed human insulin (biphasic human insulin [BHI] 30; Group B) in a 1:1 ratio. Subjects performed home glucose 

monitoring and visited their care provider twice a month. The primary outcome was the degree of neonatal 

macrosomia (neonatal birth weight >90th percentile). Groups A and B were demographically comparable at study 

entry. Before labor onset, Groups A and B achieved similar degrees of fasting plasma glucose and postprandial 
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plasma glucose control (92.97 ± 14.44 vs. 95.43 ± 18.96 and 127.59 ± 28.99 vs. 126.98 ± 29.89, respectively; both p 

= NS). Neonatal macrosomia frequency was 6.3% in Group A and 6.9% in Group B; however, this difference was not 

statistically significant. By last visit, the required insulin dose was significantly lower for Group A than Group B 

(19.83 ± 15.75 IU vs. 26.34 ± 23.15 IU, respectively; p = 0.006). BIAsp 30 was noninferior to BHI 30, producing 

comparable fetal outcomes when administered during pregnancy. Based on final doses, BIAsp 30 may offer greater 

treat-to-target potential for pregnant women. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Biphasic Insulins/administration & dosage 

Biphasic Insulins/adverse effects 

Biphasic Insulins/therapeutic use* 

Birth Weight/drug effects 

Blood Glucose/analysis 

Cohort Studies 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 

Drug Combinations 

Female 

Fetal Macrosomia/epidemiology 

Fetal Macrosomia/prevention & control 

Humans 

Hyperglycemia/prevention & control 

Hypoglycemia/prevention & control 

Hypoglycemic Agents/administration & dosage 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/therapeutic use* 

Incidence 

India/epidemiology 

Infant, Newborn 

Insulin Aspart/administration & dosage 

Insulin Aspart/adverse effects 

Insulin Aspart/therapeutic use* 

Insulin, Isophane/administration & dosage 

Insulin, Isophane/adverse effects 
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Insulin, Isophane/therapeutic use* 

Intention to Treat Analysis 

Male 

Pregnancy 

Substances 

Biphasic Insulins 

Blood Glucose 

Drug Combinations 

Hypoglycemic Agents 

biphasic human insulin 30 

insulin aspart, insulin aspart protamine drug combination 30:70 

Insulin, Isophane 

Insulin Aspart 

 

 

Embase bibliographic information 

Title  

Premixed insulin aspart 30 (BIAsp 30) versus premixed human insulin 30 (BHI 30) in gestational diabetes mellitus: A 

randomized open-label controlled study. 

Publication accession no. 

365101228 

Abstract and author keywords 

 

A randomized, open-label, parallel study was conducted to assess the efficacy and safety of premixed insulin aspart 

30 (biphasic insulin aspart [BIAsp] 30) in managing gestational diabetes mellitus (GDM). A total of 323 women with 

GDM registered at a single center in India were randomly assigned to receive 6U of either BIAsp 30 (Group A) or 

premixed human insulin (biphasic human insulin [BHI] 30; Group B) in a 1:1 ratio. Subjects performed home glucose 

monitoring and visited their care provider twice a month. The primary outcome was the degree of neonatal 

macrosomia (neonatal birth weight >90th percentile). Groups A and B were demographically comparable at study 

entry. Before labor onset, Groups A and B achieved similar degrees of fasting plasma glucose and postprandial 

plasma glucose control (92.97 +/- 14.44 vs. 95.43 +/- 18.96 and 127.59 +/- 28.99 vs. 126.98 +/- 29.89, respectively; 

both p NS). Neonatal macrosomia frequency was 6.3% in Group A and 6.9% in Group B; however, this difference 

was not statistically significant. By last visit, the required insulin dose was significantly lower for Group A than 

Group B (19.83 +/- 15.75 IU vs. 26.34 +/- 23.15 IU, respectively; p=0.006). BIAsp 30 was noninferior to BHI 30, 

producing comparable fetal outcomes when administered during pregnancy. Based on final doses, BIAsp 30 may 

offer greater treat-to-target potential for pregnant women. © 2012 Informa UK, Ltd. 

 

Body mass index, Diabetes, Gestational diabetes mellitus, Insulin, Perinatal outcomes, Pregnancy, Premixed human 

insulin 30, Premixed insulin aspart 30 
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Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

blood glucose monitoring 

controlled study 

drug efficacy 

drug safety 

female 

glucose blood level 

glycemic control 

health care personnel 

human 

macrosomia 

major clinical study 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

treatment outcome 

glucose / ec [Endogenous Compound] 

*insulin aspart / ct [Clinical Trial] 

*insulin aspart / cm [Drug Comparison] 

*insulin aspart / dt [Drug Therapy] 

*recombinant human insulin / ct [Clinical Trial] 

*recombinant human insulin / cm [Drug Comparison] 

*recombinant human insulin / dt [Drug Therapy] 

unclassified drug 

*human insulin 30 / ct [Clinical Trial] 

*human insulin 30 / cm [Drug Comparison] 

*human insulin 30 / dt [Drug Therapy] 

Candidate Terms: *human insulin 30 / *clinical trial / *drug comparison / *drug therapy [drug term] 

Drug Index Terms: glucose / endogenous compound; *insulin aspart / *clinical trial / *drug 

comparison / *drug therapy; *recombinant human insulin / *clinical trial / *drug comparison / *drug therapy; 

unclassified drug 

Other Index Terms: adult; article; blood glucose monitoring; controlled study; drug efficacy; drug 

safety; female; glucose blood level; glycemic control; health care personnel; human; macrosomia; major clinical 
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study; *pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; priority journal; 

randomized controlled trial; treatment outcome 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

Publication nr. #13 

Publication title 

Comparison of glibenclamide and insulin on neonatal outcomes in pregnant women with gestational diabetes. 

Publication authors 

Behrashi M, Samimi M, Ghasemi T, Saberi F, Atoof F. 

Publication journal and year 

International Journal of Preventive Medicine 2016;7:88. 
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O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 
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Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 
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Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 
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Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 
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Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Comparison of Glibenclamide and Insulin on Neonatal Outcomes in Pregnant Women with Gestational Diabetes. 

PMID 

27413519 

Abstract and author keywords 

BACKGROUND: 

Untreated or poorly controlled gestational diabetes can cause serious complications for mother and newborn. 

Glibenclamide is rarely used in treating mothers with this disease. This study aimed at comparing the effect of 

glibenclamide and insulin on neonatal outcomes in women with gestational diabetes mellitus. 

 

METHODS: 

In this randomized controlled clinical trial, 249 pregnant women aged 18-45 years within the 11(th)-33(rd) weeks of 

gestation with gestational diabetes, single fetus pregnancy, and in need of hyperglycemia treatment were entered 

and grouped randomly as either glibenclamide or insulin. In the insulin group (n = 129), insulin was administered 

with an initial dose of 0.2 IU/kg subcutaneously twice per day, whereas in the glibenclamide group (n = 120), 1.25 

mg oral glibenclamide was administered once daily and increased if needed. 

 

RESULTS: 

The results showed no significant difference in means age, gestational age, and body mass index between women 

in the two groups. In addition, there were no significant differences in the frequency of neonatal hypoglycemia, 
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anomaly, hyperbilirubinemia, admission in Neonatal Intensive Care Unit (NICU), and neonatal respiratory distress 

between two groups. Macrosomia was lower in the glibenclamide group than the insulin group (3.3% vs. 13.2%, 

respectively, P = 0.005). Regression logistics model results showed that the type of treatment (odds ratio [OR]: 

4.62; confidence interval [CI]: 1.45-14.02; P = 0.01) and gestational age at delivery (OR: 1.41; CI: 1.04-1.74; P = 0.01) 

were as predictor factors of macrosomia. 

 

CONCLUSIONS: 

The results of this study revealed that glibenclamide is able to reduce the risk of fetal macrosomia without 

increasing neonatal anomalies, jaundice, hypocalcemia, infant respiratory distress, and NICU admission. 

 

KEYWORDS: 

Gestational diabetes; glibenclamide; insulin 

Publication types, MeSH terms, Substances 

N/A 

 

 

Embase bibliographic information 

Title  

Comparison of glibenclamide and insulin on neonatal outcomes in pregnant women with gestational diabetes. 

Publication accession no. 

610936507 

Abstract and author keywords 

Gestational diabetes, Glibenclamide, Insulin 

 

 

Background: Untreated or poorly controlled gestational diabetes can cause serious complications for mother and 

newborn. Glibenclamide is rarely used in treating mothers with this disease. This study aimed at comparing the 

effect of glibenclamide and insulin on neonatal outcomes in women with gestational diabetes mellitus. Methods: In 

this randomized controlled clinical trial, 249 pregnant women aged 18-45 years within the 11th-33rd weeks of 

gestation with gestational diabetes, single fetus pregnancy, and in need of hyperglycemia treatment were entered 

and grouped randomly as either glibenclamide or insulin. In the insulin group (n = 129), insulin was administered 

with an initial dose of 0.2 IU/kg subcutaneously twice per day, whereas in the glibenclamide group (n = 120), 1.25 

mg oral glibenclamide was administered once daily and increased if needed. Results: The results showed no 

significant difference in means age, gestational age, and body mass index between women in the two groups. In 

addition, there were no significant differences in the frequency of neonatal hypoglycemia, anomaly, 

hyperbilirubinemia, admission in Neonatal Intensive Care Unit (NICU), and neonatal respiratory distress between 

two groups. Macrosomia was lower in the glibenclamide group than the insulin group (3.3% vs. 13.2%, respectively, 

P = 0.005). Regression logistics model results showed that the type of treatment (odds ratio [OR]: 4.62; confidence 

interval [CI]: 1.45-14.02; P = 0.01) and gestational age at delivery (OR: 1.41; CI: 1.04-1.74; P = 0.01) were as 

predictor factors of macrosomia. Conclusions: The results of this study revealed that glibenclamide is able to reduce 

the risk of fetal macrosomia without increasing neonatal anomalies, jaundice, hypocalcemia, infant respiratory 

distress, and NICU admission. 

Copyright © 2016 International Journal of Preventive Medicine. 
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Subject headings, drug index terms & other index terms 

Subject Headings: adult 

age distribution 

Apgar score 

article 

bilirubin blood level 

body mass 

calcium blood level 

clinical effectiveness 

congenital malformation 

controlled study 

female 

gestational age 

glucose tolerance test 

high risk patient 

human 

hyperbilirubinemia 

hypoglycemia 

macrosomia 

major clinical study 

male 

neonatal respiratory distress syndrome 

newborn 

newborn intensive care 

patient education 

*pregnancy diabetes mellitus / di [Diagnosis] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnant woman 

randomized controlled trial 

risk assessment 

risk factor 

bilirubin / ec [Endogenous Compound] 

calcium / ec [Endogenous Compound] 
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*glibenclamide / ct [Clinical Trial] 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / dt [Drug Therapy] 

*glibenclamide / po [Oral Drug Administration] 

hemoglobin A1c / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*insulin / sc [Subcutaneous Drug Administration] 

 

Drug Index Terms: bilirubin / endogenous compound; calcium / endogenous compound; 

*glibenclamide / *clinical trial / *drug comparison / *drug therapy / *oral drug administration; hemoglobin A1c / 

endogenous compound; *insulin / *clinical trial / *drug comparison / *drug therapy / *subcutaneous drug 

administration 

 

Other Index Terms: adult; age distribution; Apgar score; Article; bilirubin blood level; body mass; 

calcium blood level; clinical effectiveness; congenital malformation; controlled study; female; gestational age; 

glucose tolerance test; high risk patient; human; hyperbilirubinemia; hypoglycemia; macrosomia; major clinical 

study; male; neonatal respiratory distress syndrome; newborn; newborn intensive care; patient education; 

*pregnancy diabetes mellitus / *diagnosis / *drug therapy; pregnancy diabetes mellitus / drug therapy; pregnant 

woman; randomized controlled trial; risk assessment; risk factor 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Publication nr. #14 

Publication title 

 Perinatal outcomes and the use of oral hypoglycemic agents.  

Publication authors 

Bertini AM, Silva JC, Taborda W, Becker F, Bebber FR, Viesi JM, et al. 

Publication journal and year 

Journal of Perinatal Medicine 2005;33(6):519‐23. 
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Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 
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Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 
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Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 
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Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 
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Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 
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PubMed bibliographic information 

 

Title 

Perinatal outcomes and the use of oral hypoglycemic agents. 

PMID 

16318615 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

To compare neonatal results from patients with gestational diabetes mellitus (GDM) who were treated with insulin, 

glyburide and acarbose. 

 

RESULTS: 

Seventy patients diagnosed with GDM who needed therapy to complement diet and physical activities were 

included in the study. One group was assigned to insulin therapy (n = 27), a second group was assigned to glyburide 

therapy (n = 24) and a third group was assigned to acarbose therapy (n = 19). Maternal characteristics were similar 

in the three groups. Glucose control was not achieved in five (20.8%) of the patients using glyburide and in eight 

(42.1%) of patients using acarbose. No statistical difference was observed in fasting and post-prandial glucose levels 

or in average newborn weight in the three groups. The rate of large for gestational age (LGA) fetuses was 3.7, 25 

and 10.5% in the groups treated with insulin, glyburide and acarbose, respectively. Neonatal hypoglycemia was 

observed in eight newborns, six of which from the glyburide group. 

 

CONCLUSION: 

We believe that glyburide and acarbose can be promising alternative therapies for the treatment of GDM. 

Glyburide controlled glucose levels in most patients and it was more efficient than acarbose. Glyburide showed a 

higher rate of macrosomia and neonatal hypoglycemia as compared to other therapies. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Acarbose/administration & dosage 

Acarbose/adverse effects 

Administration, Oral 

Adult 

Birth Weight 

Blood Glucose/metabolism 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 
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Female 

Fetal Macrosomia/etiology 

Glyburide/administration & dosage 

Glyburide/adverse effects 

Humans 

Hypoglycemia/congenital 

Hypoglycemia/etiology 

Hypoglycemic Agents/administration & dosage* 

Hypoglycemic Agents/adverse effects 

Infant, Newborn 

Insulin/adverse effects 

Insulin/therapeutic use 

Pregnancy 

Pregnancy Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Glyburide 

Acarbose 

 

 

Embase bibliographic information 

Title  

Perinatal outcomes and the use of oral hypoglycemic agents. 

Publication accession no. 

41781818 

Abstract and author keywords 

Acarbose, Gestational diabetes mellitus, Glyburide, Oral hypoglycemic agents 

 

Objective: To compare neonatal results from patients with gestational diabetes mellitus (GDM) who were treated 

with insulin, glyburide and acarbose. Results: Seventy patients diagnosed with GDM who needed therapy to 

complement diet and physical activities were included in the study. One group was assigned to insulin therapy (n = 

27), a second group was assigned to glyburide therapy (n = 24) and a third group was assigned to acarbose therapy 

(n = 19). Maternal characteristics were similar in the three groups. Glucose control was not achieved in five (20.8%) 

of the patients using glyburide and in eight (42.1%) of patients using acarbose. No statistical difference was 

observed in fasting and post-prandial glucose levels or in average newborn weight in the three groups. The rate of 

large for gestational age (LGA) fetuses was 3.7, 25 and 10.5% in the groups treated with insulin, glyburide and 

acarbose, respectively. Neonatal hypoglycemia was observed in eight newborns, six of which from the glyburide 
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group. Conclusion: We believe that glyburide and acarbose can be promising alternative therapies for the 

treatment of GDM. Glyburide controlled glucose levels in most patients and it was more efficient than acarbose. 

Glyburide showed a higher rate of macrosomia and neonatal hypoglycemia as compared to other therapies. 

Copyright © by Walter de Gruyter. 

 

Subject headings, drug index terms & other index terms 

Subject Headings: article 

birth weight 

clinical trial 

controlled clinical trial 

controlled study 

diet restriction 

diet therapy 

drug megadose 

female 

fetus 

glucose blood level 

human 

hypoglycemia / si [Side Effect] 

insulin hypoglycemia / si [Side Effect] 

macrosomia / si [Side Effect] 

major clinical study 

maximum permissible dose 

newborn 

perinatal period 

physical activity 

postprandial state 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / th [Therapy] 

priority journal 

randomized controlled trial 

small for date infant / si [Side Effect] 

treatment outcome 

*acarbose / ae [Adverse Drug Reaction] 

*acarbose / ct [Clinical Trial] 

*acarbose / do [Drug Dose] 
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*acarbose / dt [Drug Therapy] 

*acarbose / po [Oral Drug Administration] 

*glibenclamide / ae [Adverse Drug Reaction] 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / do [Drug Dose] 

*glibenclamide / dt [Drug Therapy] 

*glibenclamide / po [Oral Drug Administration] 

insulin / ae [Adverse Drug Reaction] 

insulin / ct [Clinical Trial] 

insulin / do [Drug Dose] 

insulin / dt [Drug Therapy] 

insulin / po [Oral Drug Administration] 

isophane insulin / ae [Adverse Drug Reaction] 

isophane insulin / ct [Clinical Trial] 

isophane insulin / dt [Drug Therapy] 

*oral antidiabetic agent / ae [Adverse Drug Reaction] 

*oral antidiabetic agent / ct [Clinical Trial] 

*oral antidiabetic agent / dt [Drug Therapy] 

*oral antidiabetic agent / po [Oral Drug Administration] 

 

Drug Index Terms: *acarbose / *adverse drug reaction / *clinical trial / *drug dose / *drug therapy / 

*oral drug administration; *glibenclamide / *adverse drug reaction / *clinical trial / *drug dose / *drug therapy / 

*oral drug administration; insulin / adverse drug reaction / clinical trial / drug dose / drug therapy / oral drug 

administration; isophane insulin / adverse drug reaction / clinical trial / drug therapy; *oral antidiabetic agent / 

*adverse drug reaction / *clinical trial / *drug therapy / *oral drug administration 

 

Other Index Terms: article; birth weight; clinical trial; controlled clinical trial; controlled study; diet 

restriction; diet therapy; drug megadose; female; fetus; glucose blood level; human; hypoglycemia / side effect; 

insulin hypoglycemia / side effect; macrosomia / side effect; major clinical study; maximum permissible dose; 

newborn; perinatal period; physical activity; postprandial state; *pregnancy diabetes mellitus / *drug therapy / 

*therapy; priority journal; randomized controlled trial; small for date infant / side effect; treatment outcome 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 0 

Publication nr. #15 

Publication title 

Metformin versus insulin in the management of pre‐gestational diabetes mellitus in pregnancy and gestational 

diabetes mellitus at the Korle Bu Teaching Hospital: a randomized clinical trial. 

Publication authors 

Beyuo T, Obed SA, Adjepong‐Yamoah KK, Bugyei KA, Oppong AS, Marfoh K. 

Publication journal and year 

PLOS One 2015;10(5):e0125712. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 
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Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 
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Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 
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Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 
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Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 
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Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metformin versus Insulin in the Management of Pre-Gestational Diabetes Mellitus in Pregnancy and Gestational 

Diabetes Mellitus at the Korle Bu Teaching Hospital: A Randomized Clinical Trial. 

PMID 

25945500 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

To determine if metformin monotherapy or metformin in combination with insulin is equally effective as insulin 

monotherapy at glycemic control in diabetes mellitus in pregnancy among Ghanaians. 

 

METHODS: 

This was a study involving 104 pregnant women with type 2 diabetes mellitus (T2DM) or gestational diabetes 

mellitus (GDM) at 20-30 weeks gestation. Participants were randomized into metformin and insulin treatment 

groups. Starting dose of metformin was 500 mg once a day and increased gradually over two (2) weeks, to meet 

glycemic targets. Insulin was added if targets could not be reached on metformin alone at maximum doses. Total 

daily dose of premixed insulin at initiation was calculated as 0.3 IU/kg body weight and titrated upwards to achieve 

glycemic control. Glycemic profile monitoring was done every two weeks. 

 

RESULTS: 

The two hour post prandial blood glucose (2HPG) levels were significantly lower in the metformin group than the 

insulin group (p= 0.004). 
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CONCLUSION: 

The findings of this study suggest that metformin monotherapy is effective in achieving glycemic targets in the 

management of diabetes in pregnancy. It is more effective than insulin in lowering the 2HPG level. 

 

TRIAL REGISTRATION: 

Australian New Zealand Clinical Trials Registry (ANZCTR) ACTRN12614000942651. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Adolescent 

Adult 

Blood Glucose/drug effects 

Cost-Benefit Analysis 

Diabetes Mellitus, Type 2/drug therapy* 

Diabetes, Gestational/drug therapy* 

Disease Management 

Drug Therapy, Combination 

Female 

Ghana 

Glycemic Index/drug effects 

Hospitals, Teaching 

Humans 

Hypoglycemic Agents/therapeutic use* 

Insulin/therapeutic use* 

Metformin/therapeutic use* 

Middle Aged 

Pregnancy 

Young Adult 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Metformin 
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Embase bibliographic information 

Title  

Metformin versus insulin in the management of pre-gestational diabetes mellitus in pregnancy and gestational 

diabetes mellitus at the Korle Bu Teaching Hospital:A randomized clinical trial. 

Publication accession no. 

604276510 

Abstract and author keywords 

Objective: To determine if metformin monotherapy or metformin in combination with insulin is equally effective as 

insulin monotherapy at glycemic control in diabetes mellitus in pregnancy among Ghanaians. Methods: This was a 

study involving 104 pregnant women with type 2 diabetes mellitus (T2DM) or gestational diabetes mellitus (GDM) 

at 20-30 weeks gestation. Participants were randomized into metformin and insulin treatment groups. Starting 

dose of metformin was 500 mg once a day and increased gradually over two (2) weeks, to meet glycemic targets. 

Insulin was added if targets could not be reached on metformin alone at maximum doses. Total daily dose of 

premixed insulin at initiation was calculated as 0.3 IU/kg body weight and titrated upwards to achieve glycemic 

control. Glycemic profile monitoring was done every two weeks. Results: The two hour post prandial blood glucose 

(2HPG) levels were significantly lower in the metformin group than the insulin group (p= 0.004). Conclusion: The 

findings of this study suggest that metformin monotherapy is effective in achieving glycemic targets in the 

management of diabetes in pregnancy. It is more effective than insulin in lowering the 2HPG level. Trial 

Registration: Australian New Zealand Clinical Trials Registry (ANZCTR) ACTRN12614000942651. 

Copyright © 2015 Beyuo et al. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

comparative effectiveness 

controlled study 

drug dose escalation 

drug dose titration 

*drug efficacy 

female 

gestational age 

Ghanaian 

glucose blood level 

glucose tolerance test 

glycemic control 

human 

major clinical study 

monotherapy 

*non insulin dependent diabetes mellitus / dt [Drug Therapy] 

non insulin dependent diabetes mellitus / dt [Drug Therapy] 
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*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

randomized controlled trial 

glucose / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cb [Drug Combination] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*insulin / pd [Pharmacology] 

*metformin / ct [Clinical Trial] 

*metformin / cb [Drug Combination] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

*metformin / pd [Pharmacology] 

Drug Index Terms: glucose / endogenous compound; *insulin / *clinical trial / *drug combination / 

*drug comparison / *drug therapy / *pharmacology; *metformin / *clinical trial / *drug combination / *drug 

comparison / *drug therapy / *pharmacology 

Other Index Terms: adult; Article; comparative effectiveness; controlled study; drug dose escalation; 

drug dose titration; *drug efficacy; female; gestational age; Ghanaian; glucose blood level; glucose tolerance test; 

glycemic control; human; major clinical study; monotherapy; *non insulin dependent diabetes mellitus / *drug 

therapy; non insulin dependent diabetes mellitus / drug therapy; *pregnancy diabetes mellitus / *drug therapy; 

pregnancy diabetes mellitus / drug therapy; randomized controlled trial 

 

 

Publication characteristics 

 

Publication nr. #16 

Publication title 

Therapeutic exercise for insulin‐requiring gestational diabetics: effects on the fetus ‐ results of a randomized 

prospective longitudinal study.  

Publication authors 

Bung P, Bung C, Artal R, Khodiguian N, Fallenstein F, Spatling L.  

Publication journal and year 

Journal of Perinatal Medicine 1993;21:125‐37. 
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Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 0 1 1 

 

I: intervention (s) 

1 1 0 0 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 0 

 

2. outcome (s) 

0 1 0 0 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 
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Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 
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Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 
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Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 
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Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 
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PubMed bibliographic information 

 

Title 

Therapeutic exercise for insulin-requiring gestational diabetics: effects on the fetus--results of a randomized 

prospective longitudinal study. 

PMID 

8515355 

Abstract and author keywords 

Abstract 

Regular physical activity is an established therapeutic adjunct in diabetes, but has not been offered to pregnant 

diabetics in the past; for sports might induce significant cardiovascular and hormonal changes that are able to 

reduce blood flow to the uterus and thus limit oxygen transfer to the fetus. Studying the impact of a medically 

supervised exercise program on gestational diabetes mellitus [GDM) in a randomised prospective longitudinal 

study, this paper aims to assess the effects of maternal moderate and strenuous exercise on the fetus. By 

evaluating shortterm fetal responses as reflected in heart rate patterns (FHR) and longterm-pregnancy 

complications and neonatal outcome, our results suggest that--in absence of ominous FHR changes or significant 

changes in uterine activity following the exercise sessions or increased diabetes-related peri- and neonatal 

morbidity--regular physical activity seems to be a safe therapeutic option for the fetus of GDM mothers. 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Birth Weight 

Exercise Therapy* 

Female 

Heart Rate, Fetal/physiology 

Humans 

Insulin/therapeutic use 

Longitudinal Studies 

Oxygen Consumption 

Pregnancy 

Pregnancy Outcome 

Pregnancy in Diabetics/therapy* 

Prospective Studies 
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Uterus/physiology 

Substance 

Insulin 

 

 

Embase bibliographic information 

Title  

Therapeutic exercise for insulin-requiring gestational diabetics: Effects on the fetus - Results of a randomized 

prospective longitudinal study. 

Publication accession no. 

23150393 

Abstract and author keywords 

Regular physical activity is an established therapeutic adjunct in diabetes, but has not been offered to pregnant 

diabetics in the past; for sports might induce significant cardiovascular and hormonal changes that are able to 

reduce blood flow to the uterus and thus limit oxygen transfer to the fetus. Studying the impact of a medically 

supervised exercise program on gestational diabetes mellitus (GDM) in a randomised prospective longitudinal 

study, this paper aims to assess the effects of maternal moderate and strenuous exercise on the fetus. By 

evaluating short-term fetal responses as reflected in heart rate patterns (FHR) and longterm-pregnancy 

complications and neonatal outcome, our results suggest that - in absence of ominous FHR changes or significant 

changes in uterine activity following the exercise sessions or increased diabetes-related peri- and neonatal 

morbidity - regular physical activity seems to be a safe therapeutic option for the fetus of GDM mothers. 

 

Fetal heart rate reactions, Gestational diabetes mellitus, Pregnancy outcome, Submaximal and maximal maternal 

bicycle ergometry 

Subject headings, drug index terms & other index terms 

Subject Headings: aerobic capacity 

article 

bicycle ergometry 

clinical article 

controlled study 

female 

fetus heart rate 

fetus outcome 

human 

*insulin dependent diabetes mellitus / th [Therapy] 

*kinesiotherapy 

*pregnancy diabetes mellitus / th [Therapy] 

priority journal 

prospective study 
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uterus contraction 

glucose / ec [Endogenous Compound] 

 

Drug Index Terms: glucose / endogenous compound 

 

Other Index Terms: aerobic capacity; article; bicycle ergometry; clinical article; controlled study; 

female; fetus heart rate; fetus outcome; human; *insulin dependent diabetes mellitus / *therapy; *kinesiotherapy; 

*pregnancy diabetes mellitus / *therapy; priority journal; prospective study; uterus contraction 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 1 1 1 1 

Publication nr. #17 

Publication title 

Maternal metabolic control and perinatal outcome in women with gestational diabetes mellitus treated with lispro 

or aspart insulin.  

Publication authors 

Cianni G, Volpe L, Ghio A, Lencioni C, Cuccuru I, Benzi L, et al.  

Publication journal and year 

Diabetes Care 2007;30(4):e11. 
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P: patient / 

population 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 1 

 

2. outcome (s) 

0 1 0 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 
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Neurosensory disability in later childhood (as 

defined by trialists) 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 
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cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 
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Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 
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Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 
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Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Maternal metabolic control and perinatal outcome in women with gestational diabetes mellitus treated with lispro 

or aspart insulin: comparison with regular insulin. 

PMID 

17392526 

Abstract and author keywords 

N/A 

Publication types, MeSH terms, Substances 

Publication types 

Letter 

Randomized Controlled Trial 
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MeSH terms 

Blood Glucose/analysis 

Cohort Studies 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 

Female 

Glycated Hemoglobin A/analysis 

Humans 

Hypoglycemic Agents/therapeutic use 

Infant, Newborn 

Insulin/analogs & derivatives* 

Insulin/therapeutic use 

Insulin Aspart 

Insulin Lispro 

Insulin, Isophane/therapeutic use* 

Perinatal Care 

Pregnancy 

Weight Gain 

Substances 

Blood Glucose 

Glycated Hemoglobin A 

Hypoglycemic Agents 

Insulin 

Insulin Lispro 

Insulin, Isophane 

Insulin Aspart 

 

 

Embase bibliographic information 

Title  

Maternal metabolic control and perinatal outcome in women with gestational diabetes mellitus treated with lispro 

or aspart insulin: Comparison with regular insulin [1]. 

Publication accession no. 

46556613 

Abstract and author keywords 

N/A 
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Subject headings, drug index terms & other index terms 

Subject Headings:  

clinical trial 

gestation period 

glucose blood level 

human 

insulin treatment 

letter 

macrosomia / co [Complication] 

metabolic regulation 

postprandial state 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

*human insulin / ct [Clinical Trial] 

*human insulin / cm [Drug Comparison] 

*human insulin / dt [Drug Therapy] 

*insulin aspart / ct [Clinical Trial] 

*insulin aspart / cm [Drug Comparison] 

*insulin aspart / dt [Drug Therapy] 

*insulin lispro / ct [Clinical Trial] 

*insulin lispro / cm [Drug Comparison] 

*insulin lispro / dt [Drug Therapy] 

 

Drug Index Terms: *human insulin / *clinical trial / *drug comparison / *drug therapy; *insulin aspart 

/ *clinical trial / *drug comparison / *drug therapy; *insulin lispro / *clinical trial / *drug comparison / *drug 

therapy 

 

Other Index Terms: clinical trial; gestation period; glucose blood level; human; insulin treatment; letter; 

macrosomia / complication; metabolic regulation; postprandial state; *pregnancy diabetes mellitus / *drug 

therapy; pregnancy outcome 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

0 0 0 0 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 0 

 

Publication nr. #18 

Publication title 

Contraindications to use of metformin. Metformin may be useful in gestational diabetes. 

Publication authors 

Hague WM, Davoren PM, Oliver J, Rowan J. 

Publication journal and year 

BMJ 2003;326:762. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 
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Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 
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Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 
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Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 
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Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 
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Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 
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Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Contraindications to use of metformin. Metformin may be useful in gestational diabetes. 

PMID 

12680386 

Abstract and author keywords 

N/A 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Letter 

Randomized Controlled Trial 

Comment 

MeSH terms 

Adult 

Contraindications 

Diabetes Mellitus, Type 2/drug therapy* 

Diabetes, Gestational/drug therapy* 

Female 

Fetus/metabolism 

Humans 

Hypoglycemic Agents* 

Islets of Langerhans/metabolism 

Metformin* 
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Pilot Projects 

Pregnancy 

Substances 

Hypoglycemic Agents 

Metformin 

 

 

Embase bibliographic information 

Title  

Contraindications to use of metformin. Metformin may be useful in gestational diabetes. 

Publication accession no. 

36475771 

Abstract and author keywords 

N/A 

Subject headings, drug index terms & other index terms 

Subject Headings:  

adult 

clinical trial 

controlled clinical trial 

controlled study 

drug contraindication 

female 

fetus 

human 

metabolism 

*non insulin dependent diabetes mellitus / dt [Drug Therapy] 

note 

pancreas islet 

pilot study 

pregnancy 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

randomized controlled trial 

*antidiabetic agent 

*metformin 
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Drug Index Terms: *antidiabetic agent; *metformin 

 

Other Index Terms: adult; clinical trial; controlled clinical trial; controlled study; drug contraindication; 

female; fetus; human; metabolism; *non insulin dependent diabetes mellitus / *drug therapy; note; pancreas islet; 

pilot study; pregnancy; *pregnancy diabetes mellitus / *drug therapy; randomized controlled trial 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

Publication nr. #19 

Publication title 

 Randomized controlled trial of insulin detemir versus NPH for the treatment of pregnant women with diabetes.  

Publication authors 

Herrera KM, Rosenn BM, Foroutan J, Bimson BE, Al Ibraheemi Z, Moshier EL, et al. R 

Publication journal and year 

American Journal of Obstetrics & Gynecology2015;426:e1‐e7. 
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C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 
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Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 
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Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 
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Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 
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Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Randomized controlled trial of insulin detemir versus NPH for the treatment of pregnant women with diabetes. 

PMID 

26070699 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

We sought to determine if insulin detemir (IDet) is noninferior to insulin neutral protamine Hagedorn (NPH) for the 

treatment of gestational diabetes mellitus (GDM) and type 2 diabetes mellitus (T2DM) in pregnancy. 

 

STUDY DESIGN: 

We conducted a randomized, controlled noninferiority trial of women with GDM and T2DM who entered our 

Diabetes in Pregnancy Program from March 2013 through October 2014. Exclusion criteria were type 1 diabetes, 

age <18 years, and insulin allergy. Women who failed to achieve good glycemic control (GC) (mean blood glucose 

[BG] <100 mg/dL) on diet and/or hypoglycemic agents were randomized to receive either IDet or NPH, with short-

acting insulin aspart added as needed. Patients were instructed to test BG 4 times a day (fasting and 2-hour 

postprandial). Targets of GC were fasting BG <90 mg/dL and postprandial BG <120 mg/dL, and insulin was adjusted 
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as needed to achieve the targets. The primary outcome was overall mean BG during insulin treatment; secondary 

outcomes included overall mean postprandial and fasting BG, median number of weeks to achieve GC, percent of 

patients with overall GC, maternal weight gain, perinatal/neonatal outcomes, and number of hypoglycemic events. 

Power analysis (90% power) determined that 88 patients would need to be randomized, assuming a maximal 

acceptable difference in overall mean BG of 7 mg/dL (SD ± 10 mg/dL). A per protocol analysis was performed. 

 

RESULTS: 

In all, 105 women were randomized. Eighteen women were excluded leaving 87 participants for analysis (45 NPH, 

42 IDet). Maternal characteristics were similar in both groups. The difference in the mean BG of the groups was 2.1 

mg/dL with a 1-sided upper 95% confidence limit of 5.5 mg/dL (less than the maximal acceptable difference of 7 

mg/dL; P = .2937). There was no significant difference in the primary outcome when an intent-to-treat analysis was 

performed or when the T2DM patients were excluded. The time to achieve GC was similar in both groups. There 

were no differences in perinatal outcomes and maternal weight gain among the groups. There were more 

hypoglycemic events per patient in the NPH group. 

 

CONCLUSION: 

IDet is noninferior to insulin NPH for the treatment of GDM and T2DM in pregnancy. 

 

TRIAL REGISTRATION: 

ClinicalTrials.gov NCT01837680. 

 

Copyright © 2015 Elsevier Inc. All rights reserved. 

 

KEYWORDS: 

gestational diabetes; insulin detemir; insulin neutral protamine Hagedorn; pregnancy; type 2 diabetes 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Adolescent 

Adult 

Diabetes Mellitus, Type 2/drug therapy* 

Diabetes, Gestational/drug therapy* 

Drug Administration Schedule 

Female 

Humans 

Hypoglycemic Agents/therapeutic use* 

Insulin Detemir 
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Insulin, Isophane/therapeutic use* 

Insulin, Long-Acting/therapeutic use* 

Intention to Treat Analysis 

Pregnancy 

Pregnancy in Diabetics/drug therapy* 

Treatment Outcome 

Young Adult 

Substances 

Hypoglycemic Agents 

Insulin, Long-Acting 

Insulin Detemir 

Insulin, Isophane 

 

 

Embase bibliographic information 

Title  

Randomized controlled trial of insulin detemir versus NPH for the treatment of pregnant women with diabetes 

Publication accession no. 

605828552 

Abstract and author keywords 

gestational diabetes, insulin detemir, insulin neutral protamine Hagedorn, pregnancy, type 2 diabetes 

 

Objective We sought to determine if insulin detemir (IDet) is noninferior to insulin neutral protamine Hagedorn 

(NPH) for the treatment of gestational diabetes mellitus (GDM) and type 2 diabetes mellitus (T2DM) in pregnancy. 

Study Design We conducted a randomized, controlled noninferiority trial of women with GDM and T2DM who 

entered our Diabetes in Pregnancy Program from March 2013 through October 2014. Exclusion criteria were type 1 

diabetes, age <18 years, and insulin allergy. Women who failed to achieve good glycemic control (GC) (mean blood 

glucose [BG] <100 mg/dL) on diet and/or hypoglycemic agents were randomized to receive either IDet or NPH, with 

short-acting insulin aspart added as needed. Patients were instructed to test BG 4 times a day (fasting and 2-hour 

postprandial). Targets of GC were fasting BG <90 mg/dL and postprandial BG <120 mg/dL, and insulin was adjusted 

as needed to achieve the targets. The primary outcome was overall mean BG during insulin treatment; secondary 

outcomes included overall mean postprandial and fasting BG, median number of weeks to achieve GC, percent of 

patients with overall GC, maternal weight gain, perinatal/neonatal outcomes, and number of hypoglycemic events. 

Power analysis (90% power) determined that 88 patients would need to be randomized, assuming a maximal 

acceptable difference in overall mean BG of 7 mg/dL (SD +/- 10 mg/dL). A per protocol analysis was performed. 

Results In all, 105 women were randomized. Eighteen women were excluded leaving 87 participants for analysis (45 

NPH, 42 IDet). Maternal characteristics were similar in both groups. The difference in the mean BG of the groups 

was 2.1 mg/dL with a 1-sided upper 95% confidence limit of 5.5 mg/dL (less than the maximal acceptable difference 

of 7 mg/dL; P =.2937). There was no significant difference in the primary outcome when an intent-to-treat analysis 

was performed or when the T2DM patients were excluded. The time to achieve GC was similar in both groups. 

There were no differences in perinatal outcomes and maternal weight gain among the groups. There were more 

hypoglycemic events per patient in the NPH group. Conclusion IDet is noninferior to insulin NPH for the treatment 

of GDM and T2DM in pregnancy. 
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Copyright © 2015 Elsevier Inc. All rights reserved. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

conference paper 

controlled study 

diabetic patient 

drug eruption / si [Side Effect] 

drug hypersensitivity / si [Side Effect] 

evening dosage 

female 

glucose blood level 

glucose tolerance test 

glycemic control 

human 

hypoglycemia / si [Side Effect] 

insulin treatment 

major clinical study 

morning dosage 

*non insulin dependent diabetes mellitus / dt [Drug Therapy] 

non insulin dependent diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnant woman 

priority journal 

randomized controlled trial 

side effect / si [Side Effect] 

weight gain 

antidiabetic agent / dt [Drug Therapy] 

glucose / ec [Endogenous Compound] 

insulin aspart / cb [Drug Combination] 

insulin aspart / dt [Drug Therapy] 

*insulin detemir / ae [Adverse Drug Reaction] 

*insulin detemir / ct [Clinical Trial] 

*insulin detemir / cb [Drug Combination] 

*insulin detemir / cm [Drug Comparison] 
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*insulin detemir / dt [Drug Therapy] 

*isophane insulin / ae [Adverse Drug Reaction] 

*isophane insulin / ct [Clinical Trial] 

*isophane insulin / cb [Drug Combination] 

*isophane insulin / cm [Drug Comparison] 

*isophane insulin / dt [Drug Therapy] 

Drug Index Terms: antidiabetic agent / drug therapy; glucose / endogenous compound; insulin aspart / 

drug combination / drug therapy; *insulin detemir / *adverse drug reaction / *clinical trial / *drug combination / 

*drug comparison / *drug therapy; *isophane insulin / *adverse drug reaction / *clinical trial / *drug combination / 

*drug comparison / *drug therapy 

Other Index Terms: adult; Conference Paper; controlled study; diabetic patient; drug eruption / side 

effect; drug hypersensitivity / side effect; evening dosage; female; glucose blood level; glucose tolerance test; 

glycemic control; human; hypoglycemia / side effect; insulin treatment; major clinical study; morning dosage; *non 

insulin dependent diabetes mellitus / *drug therapy; non insulin dependent diabetes mellitus / drug therapy; 

*pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; *pregnant woman; 

priority journal; randomized controlled trial; side effect / side effect; weight gain 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Publication nr. #20 

Publication title 

  Metformin compared with insulin in the treatment of pregnant women with overt diabetes: a randomized 

controlled trial. 

Publication authors 

Hickman MA, McBride R, Boggess KA, Strauss R. 

Publication journal and year 

American Journal of Perinatology 2013;30:483‐90. 
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Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 
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Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 
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Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 
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Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 
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Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 
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Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 
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Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metformin compared with insulin in the treatment of pregnant women with overt diabetes: a randomized 

controlled trial. 
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PMID 

23096052 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

To compare the safety and tolerability of metformin to insulin for glycemic control among women with preexisting 

type 2 and early A2 gestational diabetes. 

 

STUDY DESIGN: 

Women with preexisting type 2 diabetes and those diagnosed with gestational diabetes who required medical 

management prior to 20 weeks were randomly assigned to metformin or insulin. Glycemic control, defined as >50% 

capillary blood glucose within target range, was compared between groups. Other outcomes included patient 

tolerance, neonatal and obstetric complications, maternal weight gain, neonatal cord blood C-peptide, and patient 

satisfaction with therapy. 

 

RESULTS: 

Twenty-eight women completed the study, with 14 in each group. Of the 15 women assigned to metformin, 100% 

continued to receive metformin until delivery, although 43% required supplemental insulin to achieve glycemic 

control. Glucose measures did not differ between the groups, and the proportion who met fasting and postprandial 

glycemic target values did not differ between the groups. Women treated with metformin had significantly fewer 

subjective episodes of hypoglycemia compared with those using insulin (0% versus 36%; p = 0.04) as well as 

reported glucose values < 60 mg/dL (7.1% versus 50%; p = 0.03). 

 

CONCLUSION: 

Metformin should be considered for treatment of overt diabetes and early A2 gestational diabetes in pregnancy. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

C-Peptide/analysis 

Diabetes Mellitus, Type 2/drug therapy* 

Diabetes, Gestational/drug therapy* 

Female 

Fetal Blood/chemistry 

Humans 

Hypoglycemic Agents/therapeutic use* 
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Insulin/therapeutic use* 

Metformin/therapeutic use* 

Patient Satisfaction 

Pregnancy 

Pregnancy in Diabetics/drug therapy* 

Substances 

C-Peptide 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Metformin compared with insulin in the treatment of pregnant women with overt diabetes: A randomized 

controlled trial. 

Publication accession no. 

52274113 

Abstract and author keywords 

diabetes, metformin, pregnancy, randomized 

 

Objective To compare the safety and tolerability of metformin to insulin for glycemic control among women with 

preexisting type 2 and early A2 gestational diabetes. Study Design Women with preexisting type 2 diabetes and 

those diagnosed with gestational diabetes who required medical management prior to 20 weeks were randomly 

assigned to metformin or insulin. Glycemic control, defined as >50% capillary blood glucose within target range, 

was compared between groups. Other outcomes included patient tolerance, neonatal and obstetric complications, 

maternal weight gain, neonatal cord blood C-peptide, and patient satisfaction with therapy. Results Twenty-eight 

women completed the study, with 14 in each group. Of the 15 women assigned to metformin, 100% continued to 

receive metformin until delivery, although 43% required supplemental insulin to achieve glycemic control. Glucose 

measures did not differ between the groups, and the proportion who met fasting and postprandial glycemic target 

values did not differ between the groups. Women treated with metformin had significantly fewer subjective 

episodes of hypoglycemia compared with those using insulin (0% versus 36%; p = 0.04) as well as reported glucose 

values < 60 mg/dL (7.1% versus 50%; p = 0.03). Conclusion Metformin should be considered for treatment of overt 

diabetes and early A2 gestational diabetes in pregnancy. © 2013 by Thieme Medical Publishers, Inc. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

clinical article 

controlled study 

drug efficacy 



Retrieval of PICO elements in Cochrane-included studies 

 

drug safety 

drug tolerability 

drug tolerance 

female 

glucose blood level 

glycemic control 

human 

hypoglycemia / si [Side Effect] 

*non insulin dependent diabetes mellitus / dt [Drug Therapy] 

non insulin dependent diabetes mellitus / dt [Drug Therapy] 

patient satisfaction 

pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

weight gain 

C peptide / ec [Endogenous Compound] 

glucose / ec [Endogenous Compound] 

*insulin / ae [Adverse Drug Reaction] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*insulin / iv [Intravenous Drug Administration] 

*metformin / ae [Adverse Drug Reaction] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

 

Drug Index Terms: C peptide / endogenous compound; glucose / endogenous compound; *insulin / 

*adverse drug reaction / *clinical trial / *drug comparison / *drug therapy / *intravenous drug administration; 

*metformin / *adverse drug reaction / *clinical trial / *drug comparison / *drug therapy 

 

Other Index Terms: adult; article; clinical article; controlled study; drug efficacy; drug safety; drug 

tolerability; drug tolerance; female; glucose blood level; glycemic control; human; hypoglycemia / side effect; *non 

insulin dependent diabetes mellitus / *drug therapy; non insulin dependent diabetes mellitus / drug therapy; 

patient satisfaction; pregnancy diabetes mellitus / drug therapy; *pregnancy diabetes mellitus / *drug therapy; 

priority journal; randomized controlled trial; weight gain 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

Publication nr. #21 

Publication title 

Metformin should be considered in the treatment of gestational diabetes: a prospective randomised study.  

Publication authors 

Ijas H, Vaarasmaki M, Morin‐Papunen L, Keravuo R, Ebeling T, Saarela T, et al.  

Publication journal and year 

BJOG: an international journal of obstetrics and gynaecology2011;118(7):880‐5. 
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2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 
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Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 
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Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 
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Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 
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Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 
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Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metformin should be considered in the treatment of gestational diabetes: a prospective randomised study. 

PMID 

21083860 

Abstract and author keywords 

OBJECTIVE: 

To examine if oral metformin is as effective as insulin in the prevention of fetal macrosomy in pregnancies 

complicated with gestational diabetes mellitus (GDM). 

 

DESIGN: 

Open-label prospective randomised controlled study. 

 

SETTING: 

Maternity outpatient clinics in a secondary and tertiary level hospital in Finland. 

 

SAMPLE: 

One hundred women with GDM who did not attain euglycaemia with diet. 

 

METHODS: 

Women were randomised to therapy with insulin (n = 50) or oral metformin (n = 50). 
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MAIN OUTCOME MEASURES: 

Incidence of large-for-gestational-age (LGA) infants and neonatal morbidity. 

 

RESULTS: 

There were no statistically significant differences in the incidence of LGA (8.5 versus 10.0%, P = 0.97), mean 

birthweight, mean cord artery pH or neonatal morbidity between the insulin and metformin groups. Fifteen (31.9%) 

of the 47 women randomised to metformin needed supplemental insulin. They were more obese (with a body mass 

index of 36 versus 30 kg/m(2), P = 0.002), had higher fasting blood glucose levels in an oral glucose tolerance test 

(6.1 versus 5.0 mmol/l, P = 0.001) and needed medical treatment for GDM earlier (26 versus 31 gestational weeks, 

P = 0.002) than women who were normoglycemic with metformin. There was a tendency to a higher rate of 

caesarean sections in the metformin group than in the insulin group (RR 1.9; 95% CI 0.99-3.71). 

 

CONCLUSIONS: 

Metformin seems to be suitable for the prevention of fetal macrosomy, especially in lean or moderately overweight 

women developing GDM in late gestation. Women with considerable obesity, high fasting blood glucose and an 

early need for pharmacological treatment may be more suitable for insulin therapy. 

 

Publication types, MeSH terms, Substances 

Publication types 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Body Mass Index 

Diabetes, Gestational/drug therapy* 

Female 

Fetal Macrosomia/prevention & control 

Humans 

Hypoglycemic Agents/therapeutic use* 

Insulin/therapeutic use* 

Metformin/therapeutic use* 

Obesity/complications 

Outpatients 

Pregnancy 

Prospective Studies 

Risk Factors 

Treatment Outcome 
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Substances 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Metformin should be considered in the treatment of gestational diabetes: A prospective randomised study. 

Publication accession no. 

361761645 

Abstract and author keywords 

Gestational diabetes mellitus (GDM), insulin, metformin 

 

Objective To examine if oral metformin is as effective as insulin in the prevention of fetal macrosomy in 

pregnancies complicated with gestational diabetes mellitus (GDM). Design Open-label prospective randomised 

controlled study. Setting Maternity outpatient clinics in a secondary and tertiary level hospital in Finland. Sample 

One hundred women with GDM who did not attain euglycaemia with diet. Methods Women were randomised to 

therapy with insulin (n = 50) or oral metformin (n = 50). Main outcome measures Incidence of large-for-gestational-

age (LGA) infants and neonatal morbidity. Results There were no statistically significant differences in the incidence 

of LGA (8.5 versus 10.0%, P = 0.97), mean birthweight, mean cord artery pH or neonatal morbidity between the 

insulin and metformin groups. Fifteen (31.9%) of the 47 women randomised to metformin needed supplemental 

insulin. They were more obese (with a body mass index of 36 versus 30 kg/m2, P = 0.002), had higher fasting blood 

glucose levels in an oral glucose tolerance test (6.1 versus 5.0 mmol/l, P = 0.001) and needed medical treatment for 

GDM earlier (26 versus 31 gestational weeks, P = 0.002) than women who were normoglycemic with metformin. 

There was a tendency to a higher rate of caesarean sections in the metformin group than in the insulin group (RR 

1.9; 95% CI 0.99-3.71). Conclusions Metformin seems to be suitable for the prevention of fetal macrosomy, 

especially in lean or moderately overweight women developing GDM in late gestation. Women with considerable 

obesity, high fasting blood glucose and an early need for pharmacological treatment may be more suitable for 

insulin therapy. © 2011 RCOG. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

arterial pH 

birth weight 

cesarean section 

diarrhea / si [Side Effect] 

drug dose reduction 

drug efficacy 

drug substitution 

drug withdrawal 

female 
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gastrointestinal symptom / si [Side Effect] 

glucose blood level 

human 

large for gestational age 

macrosomia / pc [Prevention] 

major clinical study 

multicenter study 

newborn 

newborn morbidity 

obesity 

oral glucose tolerance test 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

prospective study 

randomized controlled trial 

review 

side effect / si [Side Effect] 

umbilical artery 

glucose / ec [Endogenous Compound] 

insulin lispro / cm [Drug Comparison] 

insulin lispro / dt [Drug Therapy] 

isophane insulin / cm [Drug Comparison] 

isophane insulin / dt [Drug Therapy] 

*metformin / ae [Adverse Drug Reaction] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

*metformin / po [Oral Drug Administration] 

Drug Index Terms: glucose / endogenous compound; insulin lispro / drug comparison / drug therapy; 

isophane insulin / drug comparison / drug therapy; *metformin / *adverse drug reaction / *clinical trial / *drug 

comparison / *drug therapy / *oral drug administration 

Other Index Terms: adult; arterial pH; birth weight; cesarean section; diarrhea / side effect; drug dose 

reduction; drug efficacy; drug substitution; drug withdrawal; female; gastrointestinal symptom / side effect; 

glucose blood level; human; large for gestational age; macrosomia / prevention; major clinical study; multicenter 

study; newborn; newborn morbidity; obesity; oral glucose tolerance test; *pregnancy diabetes mellitus / *drug 

therapy; pregnancy diabetes mellitus / drug therapy; priority journal; prospective study; randomized controlled 

trial; review; side effect / side effect; umbilical artery 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 0 0 0 0 

Publication nr. #22 

Publication title 

A follow‐up of a randomised study of metformin and insulin in gestational diabetes mellitus: growth and 

development of the children at the age of 18 months.  

Publication authors 

Ijas H, Vaarasmaki M, Saarela T, Keravuo R, Raudaskoski T.  

Publication journal and year 

BJOG: an international journal of obstetrics and gynaecology 2014;122(7):994‐1000. 



Retrieval of PICO elements in Cochrane-included studies 

 

1. outcome (s) 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 
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Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 
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Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 



Retrieval of PICO elements in Cochrane-included studies 

 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 
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Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 
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Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

A follow-up of a randomised study of metformin and insulin in gestational diabetes mellitus: growth and 

development of the children at the age of 18 months 

PMID 

25039582 

Abstract and author keywords 

OBJECTIVE: 

To compare the growth and development of children born to mothers with gestational diabetes mellitus (GDM) 

requiring pharmacological treatment, and randomised to treatment with metformin or insulin. 

 

DESIGN: 

Follow-up of a randomised controlled trial (RCT) comparing metformin and insulin treatment of GDM. 

 

SETTING: 

Data were gathered during routine visits to child welfare clinics at the ages of 6, 12, and 18 months, including 

weight and height measurements, and assessment of motor, social, and linguistic development. 

 

SAMPLE: 

The children of mothers with GDM randomised to metformin (n = 47) or insulin (n = 50) treatment during 

pregnancy. 
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METHODS: 

Data were collected from the structured questionnaire filled in at the child welfare clinics. 

 

MAIN OUTCOME MEASURES: 

The growth and development of the children until the age of 18 months. 

 

RESULTS: 

Children exposed to metformin were significantly heavier (10.47 versus 9.85 kg, 95% CI 0.04-1.20) at the age of 12 

months and taller and heavier (83.9 vs 82.2 cm, 95% CI 0.23-3.03, 12.05 vs 11.32 kg, 95% CI 0.04-1.43) at the age of 

18 months. The mean ponderal index (PI) did not differ significantly. The motor, social, or linguistic development 

evaluated at the age of 18 months did not differ between the groups. 

 

CONCLUSIONS: 

Children prenatally exposed to metformin were heavier at the 12 months measurements and taller and heavier at 

the 18 months measurements than those exposed to insulin, but their body composition defined by PI did not 

differ. Over the short term, metformin does not seem to be harmful with regards to early motor, linguistic, or social 

development. 

 

© 2014 Royal College of Obstetricians and Gynaecologists. 

 

KEYWORDS: 

Gestational diabetes mellitus; metformin; offspring 

Publication types, MeSH terms, Substances 

Publication type 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Body Height/physiology* 

Body Weight/physiology* 

Child Development/physiology* 

Diabetes, Gestational/drug therapy* 

Female 

Follow-Up Studies 

Humans 

Hypoglycemic Agents/therapeutic use* 

Infant 

Insulin/therapeutic use 
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Male 

Metformin/therapeutic use 

Pregnancy 

Randomized Controlled Trials as Topic 

Surveys and Questionnaires 

Substances 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

A follow-up of a randomised study of metformin and insulin in gestational diabetes mellitus: Growth and 

development of the children at the age of 18 months. 

Publication accession no. 

53248024 

Abstract and author keywords 

Gestational diabetes mellitus, metformin, offspring 

 

Objective To compare the growth and development of children born to mothers with gestational diabetes mellitus 

(GDM) requiring pharmacological treatment, and randomised to treatment with metformin or insulin. Design 

Follow-up of a randomised controlled trial (RCT) comparing metformin and insulin treatment of GDM. Setting Data 

were gathered during routine visits to child welfare clinics at the ages of 6, 12, and 18 months, including weight and 

height measurements, and assessment of motor, social, and linguistic development. Sample The children of 

mothers with GDM randomised to metformin (n = 47) or insulin (n = 50) treatment during pregnancy. Methods 

Data were collected from the structured questionnaire filled in at the child welfare clinics. Main outcome measures 

The growth and development of the children until the age of 18 months. Results Children exposed to metformin 

were significantly heavier (10.47 versus 9.85 kg, 95% CI 0.04-1.20) at the age of 12 months and taller and heavier 

(83.9 vs 82.2 cm, 95% CI 0.23-3.03, 12.05 vs 11.32 kg, 95% CI 0.04-1.43) at the age of 18 months. The mean 

ponderal index (PI) did not differ significantly. The motor, social, or linguistic development evaluated at the age of 

18 months did not differ between the groups. Conclusions Children prenatally exposed to metformin were heavier 

at the 12 months measurements and taller and heavier at the 18 months measurements than those exposed to 

insulin, but their body composition defined by PI did not differ. Over the short term, metformin does not seem to 

be harmful with regards to early motor, linguistic, or social development. 

Copyright © 2014 Royal College of Obstetricians and Gynaecologists. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 
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body weight 

child 

*child development 

*child growth 

clinical article 

controlled study 

developmental stage 

female 

head circumference 

human 

incidence 

infant 

language delay 

language development 

male 

motor development 

motor dysfunction 

obesity 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

prenatal drug exposure 

priority journal 

randomized controlled trial 

social evolution 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*insulin / to [Drug Toxicity] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

*metformin / to [Drug Toxicity] 

 

Drug Index Terms: *insulin / *clinical trial / *drug comparison / *drug therapy / *drug toxicity; 

*metformin / *clinical trial / *drug comparison / *drug therapy / *drug toxicity 
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Other Index Terms: adult; Article; body height; body mass; body weight; child; *child development; 

*child growth; clinical article; controlled study; developmental stage; female; head circumference; human; 

incidence; infant; language delay; language development; male; motor development; motor dysfunction; obesity; 

*pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; prenatal drug exposure; 

priority journal; randomized controlled trial; social evolution 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 1 1 1 1 

Publication nr. #23 

Publication title 

Comparative study of two insulin regimes in pregnancy complicated by diabetes mellitus.  

Publication authors 

Ismail NAM, Nor NA, Sufian SS, Mustafa N, Jamil MA, Kamaruddin NA.  

Publication journal and year 

Acta Obstetricia et Gynecologica Scandinavica 2007;86(4):407‐8. 
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C: comparison (s) 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 0 

 

2. outcome (s) 

1 1 1 0 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 



Retrieval of PICO elements in Cochrane-included studies 

 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 
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Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 
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Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 
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Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Comparative study of two insulin regimes in pregnancy complicated by diabetes mellitus. 

PMID 

17486460 

Abstract and author keywords 

N/A 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Adult 

Blood Glucose/analysis 

Blood Glucose/metabolism 

Diabetes, Gestational/drug therapy* 
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Fetal Macrosomia/epidemiology 

Fetal Macrosomia/prevention & control 

Glycated Hemoglobin A/analysis 

Humans 

Hypoglycemic Agents/administration & dosage 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Insulin/administration & dosage 

Insulin/therapeutic use* 

Insulin, Isophane 

Insulin, Long-Acting/administration & dosage 

Insulin, Long-Acting/therapeutic use 

Insulin, Regular, Human 

Insulin, Regular, Pork 

Isophane Insulin, Human 

Patient Compliance 

Pregnancy 

Pregnancy Outcome* 

Pregnancy Trimester, Third 

Pregnancy in Diabetics/drug therapy* 

Prospective Studies 

Substances 

Blood Glucose 

Glycated Hemoglobin A 

Hypoglycemic Agents 

Insulin 

Insulin, Long-Acting 

Insulin, Regular, Human 

Insulin, Regular, Pork 

Isophane Insulin, Human 

Insulin, Isophane 

insulin, neutral 
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Embase bibliographic information 

Title  

Comparative study of two insulin regimes in pregnancy complicated by diabetes mellitus. 

Publication accession no. 

46747715 

Abstract and author keywords 

Diabetes in pregnancy, Insulin, Intermediate acting, Macrosomia, Short acting 

Subject headings, drug index terms & other index terms 

Subject Headings:  

article 

clinical trial 

comparative study 

controlled clinical trial 

controlled study 

diet restriction 

drug efficacy 

female 

fructosamine blood level 

glucose blood level 

hemoglobin determination 

human 

kidney function 

major clinical study 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

treatment outcome 

fructosamine / ec [Endogenous Compound] 

glucose / ec [Endogenous Compound] 

hemoglobin A1c / ec [Endogenous Compound] 

*isophane insulin / ct [Clinical Trial] 

*isophane insulin / cm [Drug Comparison] 

*isophane insulin / dt [Drug Therapy] 

*neutral insulin / ct [Clinical Trial] 

*neutral insulin / cm [Drug Comparison] 
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*neutral insulin / dt [Drug Therapy] 

 

Drug Index Terms: fructosamine / endogenous compound; glucose / endogenous compound; 

hemoglobin A1c / endogenous compound; *isophane insulin / *clinical trial / *drug comparison / *drug therapy; 

*neutral insulin / *clinical trial / *drug comparison / *drug therapy 

 

Other Index Terms: article; clinical trial; comparative study; controlled clinical trial; controlled study; 

diet restriction; drug efficacy; female; fructosamine blood level; glucose blood level; hemoglobin determination; 

human; kidney function; major clinical study; *pregnancy diabetes mellitus / *drug therapy; priority journal; 

randomized controlled trial; treatment outcome 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 1 1 1 1 

Publication nr. #24 

Publication title 

Metabolic and immunological effects of insulin lispro in gestational diabetes.  

Publication authors 

Jovanovic L, Ilic S, Petitt DJ, Hugo K, Cutierrez M, Bowsher RR, et al. 

Publication journal and year 

Diabetes Care 1999;22(9):1422‐27. 
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P: patient / 

population 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 0 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 
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Neurosensory disability in later childhood (as 

defined by trialists) 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 
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cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 
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Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 
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Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 
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Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metabolic and immunologic effects of insulin lispro in gestational diabetes. 

PMID 

10480503 

Abstract and author keywords 

OBJECTIVE: 

To compare the immunologic response to insulin lispro with that to regular human insulin, thereby assuring its 

safety for use in women with gestational diabetes, and to verify that it is effective. 

 

RESEARCH DESIGN AND METHODS: 

We compared the metabolic and immunologic effects of insulin lispro and regular human insulin in 42 women >18 

years of age diagnosed with gestational diabetes by oral glucose tolerance testing at 14-32 weeks of gestation. 
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Patients were randomized to receive regular human insulin or insulin lispro before consuming a test meal. Serum 

insulin, blood glucose, and C-peptide concentrations were measured. Throughout the remainder of gestation, 

patients received premeal insulin lispro or regular human insulin combined with basal insulin and performed blood 

glucose self-monitoring before and after each meal. Insulin antibodies and HbA1c were determined at enrollment 

and 6 weeks later. In addition, 10 patients received continuous intravenous insulin (4 lispro, 6 regular human 

insulin) and dextrose infusions intrapartum to assess placental insulin transfer. 

 

RESULTS: 

Anti-insulin antibody levels were similar in the two groups. Insulin lispro was not detectable in the cord blood. 

During a meal test, areas under the curve for glucose, insulin, and C-peptide were significantly lower in the lispro 

group. Mean fasting and postprandial glucose concentrations and end point HbA1c were similar in the two groups. 

The lispro group demonstrated fewer hypoglycemic episodes (symptoms and blood glucose concentrations <55 

mg/dl). No fetal or neonatal abnormalities were noted in either treatment group. 

 

CONCLUSIONS: 

Insulin lispro may be considered a treatment option for women with gestational diabetes. 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Antibody Formation 

Blood Glucose Self-Monitoring 

Cross Reactions 

Diabetes, Gestational/drug therapy* 

Diabetes, Gestational/immunology 

Diabetes, Gestational/metabolism 

Female 

Humans 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/blood 

Hypoglycemic Agents/therapeutic use* 

Insulin/adverse effects 

Insulin/analogs & derivatives* 

Insulin/blood 

Insulin/therapeutic use 

Insulin Lispro 
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Pregnancy 

Substances 

Hypoglycemic Agents 

Insulin 

Insulin Lispro 

 

 

Embase bibliographic information 

Title  

Metabolic and immunologic effects of insulin lispro in gestational diabetes 

Publication accession no. 

29418233 

Abstract and author keywords 

OBJECTIVE - To compare the immunologic response to insulin lispro with that to regular human insulin, thereby 

assuring its safety for use in women with gestational diabetes, and to verify that it is effective. RESEARCH DESIGN 

AND METHODS - We compared the metabolic and immunologic effects of insulin lispro and regular human insulin 

in 42 women >18 years of age diagnosed with gestational diabetes by oral glucose tolerance testing at 14- 32 weeks 

of gestation. Patients were randomized to receive regular human insulin or insulin lispro before consuming a test 

meal. Serum insulin, blood glucose, and C-peptide concentrations were measured. Throughout the remainder of 

gestation, patients received premeal insulin lispro or regular human insulin combined with basal insulin and 

performed blood glucose self- monitoring before and after each meal. Insulin antibodies and HbA(1c) were 

determined at enrollment and 6 weeks later. In addition, 10 patients received continuous intravenous insulin (4 

lispro, 6 regular human insulin) and dextrose infusions intrapartum to assess placental insulin transfer. RESULTS - 

Anti-insulin antibody levels were similar in the two groups. Insulin lispro was not detectable in the cord blood. 

During a meal test, areas under the curve for glucose, insulin, and C-peptide were significantly lower in the lispro 

group. Mean fasting and postprandial glucose concentrations and end point HbA(1c) were similar in the two 

groups. The lispro group demonstrated fewer hypoglycemic episodes (symptoms and blood glucose concentrations 

<55 mg/dl). No fetal or neonatal abnormalities were noted in either treatment group. CONCLUSIONS - Insulin lispro 

may be considered a treatment option for women with gestational diabetes. 

 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

clinical article 

clinical trial 

controlled clinical trial 

controlled study 

drug effect 

drug efficacy 

drug safety 

female 
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high performance liquid chromatography 

human 

hypoglycemia / di [Diagnosis] 

hypoglycemia / si [Side Effect] 

intravenous drug administration 

oral glucose tolerance test 

*pregnancy diabetes mellitus / di [Diagnosis] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

radioimmunoassay 

randomized controlled trial 

C peptide / ec [Endogenous Compound] 

glucose / ec [Endogenous Compound] 

hemoglobin A1c / ec [Endogenous Compound] 

human insulin / ct [Clinical Trial] 

human insulin / ad [Drug Administration] 

human insulin / cm [Drug Comparison] 

human insulin / do [Drug Dose] 

human insulin / dt [Drug Therapy] 

insulin / ec [Endogenous Compound] 

insulin antibody / ec [Endogenous Compound] 

*insulin lispro / ae [Adverse Drug Reaction] 

*insulin lispro / ct [Clinical Trial] 

*insulin lispro / ad [Drug Administration] 

*insulin lispro / cm [Drug Comparison] 

*insulin lispro / do [Drug Dose] 

*insulin lispro / dt [Drug Therapy] 

*isophane insulin / ae [Adverse Drug Reaction] 

*isophane insulin / ct [Clinical Trial] 

*isophane insulin / ad [Drug Administration] 

*isophane insulin / cm [Drug Comparison] 

*isophane insulin / do [Drug Dose] 

*isophane insulin / dt [Drug Therapy] 

 

Drug Index Terms: C peptide / endogenous compound; glucose / endogenous compound; hemoglobin 

A1c / endogenous compound; human insulin / clinical trial / drug administration / drug comparison / drug dose / 

drug therapy; insulin / endogenous compound; insulin antibody / endogenous compound; *insulin lispro / *adverse 

drug reaction / *clinical trial / *drug administration / *drug comparison / *drug dose / *drug therapy; *isophane 
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insulin / *adverse drug reaction / *clinical trial / *drug administration / *drug comparison / *drug dose / *drug 

therapy 

 

Other Index Terms: adult; article; clinical article; clinical trial; controlled clinical trial; controlled study; 

drug effect; drug efficacy; drug safety; female; high performance liquid chromatography; human; hypoglycemia / 

diagnosis / side effect; intravenous drug administration; oral glucose tolerance test; *pregnancy diabetes mellitus / 

*diagnosis / *drug therapy; radioimmunoassay; randomized controlled trial 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 1 1 1 1 

Publication nr. #25 

Publication title 

Neonatal adiposity following maternal treatment of gestational diabetes with glyburide compared to insulin. 

Publication authors 

Lain K, Garabedian M, Daftary A, Jeyabalan A. 

Publication journal and year 

American Journal of Obstetrics and Gynecology 2008;199(6 Suppl 1):S34. 
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I: intervention (s) 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 1 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 
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Neurosensory disability in later childhood (as 

defined by trialists) 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 
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Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 
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Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Neonatal adiposity following maternal treatment of gestational diabetes with glyburide compared with insulin 

PMID 

19375570 

Abstract and author keywords 

OBJECTIVE: 

We hypothesized that body composition would be similar among neonates of women with gestational diabetes 

(GDM) treated with glyburide or insulin. 

 

STUDY DESIGN: 

Women with GDM requiring medical therapy were randomized to insulin or glyburide. The primary outcome was 

percent neonatal fat mass measured by total body electrical conductivity. Secondary outcomes included 

anthropometrics, glycemic control, and biomarkers. Statistical analysis included Student t test, chi(2), and 

regression modeling. 
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RESULTS: 

Eighty-two neonates underwent postnatal measurements. Baseline factors were not different by group. Neonatal 

percent fat mass did not differ between treatment groups (11.2 +/- 4.2 vs 12.8 +/- 5.7). Fat mass, body mass index, 

ponderal index, skinfold sum, and arm fat area were not different when analyzed by intent to treat or actual 

treatment group. Cord concentrations of biomarkers were also similar. 

 

CONCLUSION: 

There was no difference in neonatal adiposity in infants of women treated for GDM with glyburide or insulin. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

 

MeSH terms 

Adipose Tissue/drug effects* 

Adult 

Birth Weight/drug effects 

Body Composition/drug effects 

Body Size/drug effects 

Diabetes, Gestational/drug therapy* 

Female 

Fetal Macrosomia 

Glyburide/administration & dosage* 

Humans 

Hypoglycemic Agents/administration & dosage* 

Infant, Newborn 

Insulin/administration & dosage* 

Male 

Pregnancy 

Premature Birth 

Prenatal Exposure Delayed Effects* 

Substances 

Hypoglycemic Agents 

Insulin 

Glyburide 
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Embase bibliographic information 

Title  

Neonatal adiposity following maternal treatment of gestational diabetes with glyburide compared with insulin 

Publication accession no. 

354451640 

Abstract and author keywords 

fetal fat mass, gestational diabetes, glyburide, randomized clinical trial, treatment 

 

Objective: We hypothesized that body composition would be similar among neonates of women with gestational 

diabetes (GDM) treated with glyburide or insulin. Study Design: Women with GDM requiring medical therapy were 

randomized to insulin or glyburide. The primary outcome was percent neonatal fat mass measured by total body 

electrical conductivity. Secondary outcomes included anthropometrics, glycemic control, and biomarkers. Statistical 

analysis included Student t test, chi2, and regression modeling. Results: Eighty-two neonates underwent postnatal 

measurements. Baseline factors were not different by group. Neonatal percent fat mass did not differ between 

treatment groups (11.2 +/- 4.2 vs 12.8 +/- 5.7). Fat mass, body mass index, ponderal index, skinfold sum, and arm 

fat area were not different when analyzed by intent to treat or actual treatment group. Cord concentrations of 

biomarkers were also similar. Conclusion: There was no difference in neonatal adiposity in infants of women 

treated for GDM with glyburide or insulin. © 2009 Mosby, Inc. All rights reserved. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

anthropometric parameters 

article 

blood level 

body composition 

body fat 

body mass 

chi square test 

clinical trial 

controlled clinical trial 

controlled study 

drug dose increase 

drug substitution 

female 

glycemic control 

human 

major clinical study 

male 

newborn 
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*obesity 

parameter 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

regression analysis 

skinfold thickness 

Student t test 

umbilical cord blood 

unspecified side effect / si [Side Effect] 

biological marker / ec [Endogenous Compound] 

*glibenclamide / ae [Adverse Drug Reaction] 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / do [Drug Dose] 

*glibenclamide / dt [Drug Therapy] 

*glibenclamide / po [Oral Drug Administration] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / do [Drug Dose] 

*insulin / dt [Drug Therapy] 

weight index 

Candidate Terms: weight index [other term] 

Drug Index Terms: biological marker / endogenous compound; *glibenclamide / *adverse drug 

reaction / *clinical trial / *drug comparison / *drug dose / *drug therapy / *oral drug administration; *insulin / 

*clinical trial / *drug comparison / *drug dose / *drug therapy 

Other Index Terms: adult; anthropometric parameters; article; blood level; body composition; body fat; 

body mass; chi square test; clinical trial; controlled clinical trial; controlled study; drug dose increase; drug 

substitution; female; glycemic control; human; major clinical study; male; newborn; *obesity; parameter; 

*pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; priority journal; 

randomized controlled trial; regression analysis; skinfold thickness; Student t test; umbilical cord blood; unspecified 

side effect / side effect 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 1 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Publication nr. #26 

Publication title 

Neonatal adiposity following maternal treatment of gestational diabetes with glyburide compared with insulin.  

Publication authors 

Lain KY, Garabedian MJ, Daftary A, Jeyabalan A.  

Publication journal and year 

American Journal of Obstetrics and Gynecology 2009;200(5):501.e1‐501.e6. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 
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Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 
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Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 
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Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 
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Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 
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Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Neonatal adiposity following maternal treatment of gestational diabetes with glyburide compared with insulin. 

PMID 

19375570 

Abstract and author keywords 

Abstract 

OBJECTIVE: 

We hypothesized that body composition would be similar among neonates of women with gestational diabetes 

(GDM) treated with glyburide or insulin. 

 

STUDY DESIGN: 

Women with GDM requiring medical therapy were randomized to insulin or glyburide. The primary outcome was 

percent neonatal fat mass measured by total body electrical conductivity. Secondary outcomes included 

anthropometrics, glycemic control, and biomarkers. Statistical analysis included Student t test, chi(2), and 

regression modeling. 

 

RESULTS: 

Eighty-two neonates underwent postnatal measurements. Baseline factors were not different by group. Neonatal 

percent fat mass did not differ between treatment groups (11.2 +/- 4.2 vs 12.8 +/- 5.7). Fat mass, body mass index, 

ponderal index, skinfold sum, and arm fat area were not different when analyzed by intent to treat or actual 

treatment group. Cord concentrations of biomarkers were also similar. 

 

CONCLUSION: 

There was no difference in neonatal adiposity in infants of women treated for GDM with glyburide or insulin. 

Publication types, MeSH terms, Substances 
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Publication types 

Comparative Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adipose Tissue/drug effects* 

Adult 

Birth Weight/drug effects 

Body Composition/drug effects 

Body Size/drug effects 

Diabetes, Gestational/drug therapy* 

Female 

Fetal Macrosomia 

Glyburide/administration & dosage* 

Humans 

Hypoglycemic Agents/administration & dosage* 

Infant, Newborn 

Insulin/administration & dosage* 

Male 

Pregnancy 

Premature Birth 

Prenatal Exposure Delayed Effects* 

Substances 

Hypoglycemic Agents 

Insulin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Neonatal adiposity following maternal treatment of gestational diabetes with glyburide compared with insulin. 

Publication accession no. 

354451640 

Abstract and author keywords 

fetal fat mass, gestational diabetes, glyburide, randomized clinical trial, treatment 
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Objective: We hypothesized that body composition would be similar among neonates of women with gestational 

diabetes (GDM) treated with glyburide or insulin. Study Design: Women with GDM requiring medical therapy were 

randomized to insulin or glyburide. The primary outcome was percent neonatal fat mass measured by total body 

electrical conductivity. Secondary outcomes included anthropometrics, glycemic control, and biomarkers. Statistical 

analysis included Student t test, chi2, and regression modeling. Results: Eighty-two neonates underwent postnatal 

measurements. Baseline factors were not different by group. Neonatal percent fat mass did not differ between 

treatment groups (11.2 +/- 4.2 vs 12.8 +/- 5.7). Fat mass, body mass index, ponderal index, skinfold sum, and arm 

fat area were not different when analyzed by intent to treat or actual treatment group. Cord concentrations of 

biomarkers were also similar. Conclusion: There was no difference in neonatal adiposity in infants of women 

treated for GDM with glyburide or insulin. © 2009 Mosby, Inc. All rights reserved. 

Subject headings, drug index terms & other index terms 

Subject Headings:  

adult 

anthropometric parameters 

article 

blood level 

body composition 

body fat 

body mass 

chi square test 

clinical trial 

controlled clinical trial 

controlled study 

drug dose increase 

drug substitution 

female 

glycemic control 

human 

major clinical study 

male 

newborn 

*obesity 

parameter 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

regression analysis 
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skinfold thickness 

Student t test 

umbilical cord blood 

unspecified side effect / si [Side Effect] 

biological marker / ec [Endogenous Compound] 

*glibenclamide / ae [Adverse Drug Reaction] 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / do [Drug Dose] 

*glibenclamide / dt [Drug Therapy] 

*glibenclamide / po [Oral Drug Administration] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / do [Drug Dose] 

*insulin / dt [Drug Therapy] 

weight index 

Candidate Terms: weight index [other term] 

Drug Index Terms: biological marker / endogenous compound; *glibenclamide / *adverse drug 

reaction / *clinical trial / *drug comparison / *drug dose / *drug therapy / *oral drug administration; *insulin / 

*clinical trial / *drug comparison / *drug dose / *drug therapy 

Other Index Terms: adult; anthropometric parameters; article; blood level; body composition; body fat; 

body mass; chi square test; clinical trial; controlled clinical trial; controlled study; drug dose increase; drug 

substitution; female; glycemic control; human; major clinical study; male; newborn; *obesity; parameter; 

*pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; priority journal; 

randomized controlled trial; regression analysis; skinfold thickness; Student t test; umbilical cord blood; unspecified 

side effect / side effect 

 

 

Publication nr. #27 

Publication title 

 A comparison of glyburide and insulin in women with gestational diabetes mellitus. 

Publication authors 

Langer O, Conway D, Berkus M, Xenakis EJ, Gonzales O.  

Publication journal and year 

New England Journal of Medicine 2000;343(16):1134‐8. 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 
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hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 
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Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 
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Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 
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Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

A comparison of glyburide and insulin in women with gestational diabetes mellitus. 

PMID 

11036118 

Abstract and author keywords 

BACKGROUND: 

Women with gestational diabetes mellitus are rarely treated with a sulfonylurea drug, because of concern about 

teratogenicity and neonatal hypoglycemia. There is little information about the efficacy of these drugs in this group 

of women. 

 

METHODS: 

We studied 404 women with singleton pregnancies and gestational diabetes that required treatment. The women 

were randomly assigned between 11 and 33 weeks of gestation to receive glyburide or insulin according to an 

intensified treatment protocol. The primary end point was achievement of the desired level of glycemic control. 

Secondary end points included maternal and neonatal complications. 

 

RESULTS: 

The mean (+/-SD) pretreatment blood glucose concentration as measured at home for one week was 114+/-19 mg 

per deciliter (6.4+/-1.1 mmol per liter) in the glyburide group and 116+/-22 mg per deciliter (6.5+/-1.2 mmol per 

liter) in the insulin group (P=0.33). The mean concentrations during treatment were 105+/-16 mg per deciliter 

(5.9+/-0.9 mmol per liter) in the glyburide group and 105+/-18 mg per deciliter (5.9+/-1.0 mmol per liter) in the 

insulin group (P=0.99). Eight women in the glyburide group (4 percent) required insulin therapy. There were no 

significant differences between the glyburide and insulin groups in the percentage of infants who were large for 

gestational age (12 percent and 13 percent, respectively); who had macrosomia, defined as a birth weight of 4000 g 

or more (7 percent and 4 percent); who had lung complications (8 percent and 6 percent); who had hypoglycemia 

(9 percent and 6 percent); who were admitted to a neonatal intensive care unit (6 percent and 7 percent); or who 

had fetal anomalies (2 percent and 2 percent). The cord-serum insulin concentrations were similar in the two 

groups, and glyburide was not detected in the cord serum of any infant in the glyburide group. 

 

CONCLUSIONS: 

In women with gestational diabetes, glyburide is a clinically effective alternative to insulin therapy. 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Comparative Study 

Randomized Controlled Trial 
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MeSH terms 

Adolescent 

Adult 

Blood Glucose/analysis 

Congenital Abnormalities/epidemiology 

Diabetes, Gestational/drug therapy* 

Female 

Fetal Blood/chemistry 

Fetal Macrosomia/epidemiology 

Glyburide/blood 

Glyburide/therapeutic use* 

Humans 

Hypoglycemia/epidemiology 

Hypoglycemic Agents/blood 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Insulin/blood 

Insulin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Glyburide 

 

 

Embase bibliographic information 

Title  

A comparison of glyburide and insulin in women with gestational diabetes mellitus. 

Publication accession no. 

30781983 

Abstract and author keywords 

Background: Women with gestational diabetes mellitus are rarely treated with a sulfonylurea drug, because of 

concern about teratogenicity and neonatal hypoglycemia. There is little information about the efficacy of these 

drugs in this group of women. Methods: We studied 404 women with singleton pregnancies and gestational 

diabetes that required treatment. The women were randomly assigned between 11 and 33 weeks of gestation to 
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receive glyburide or insulin according to an intensified treatment protocol. The primary end point was achievement 

of the desired level of glycemic control. Secondary end points included maternal and neonatal complications. 

Results: The mean (+/-SD) pretreatment blood glucose concentration as measured at home for one week was 

114+/-19 mg per deciliter (6.4+/-1.1 mmol per liter) in the glyburide group and 116+/-22 mg per deciliter (6.5+/-1.2 

mmol per liter) in the insulin group (P=0.33). The mean concentrations during treatment were 105+/-16 mg per 

deciliter (5.9+/-0.9 mmol per liter) in the glyburide group and 105+/-18 mg per deciliter (5.9+/-1.0 mmol per liter) in 

the insulin group (P=0.99). Eight women in the glyburide group (4 percent) required insulin therapy. There were no 

significant differences between the glyburide and insulin groups in the percentage of infants who were large for 

gestational age (12 percent and 13 percent, respectively); who had macrosomia, defined as a birth weight of 4000 g 

or more (7 percent and 4 percent); who had lung complications (8 percent and 6 percent); who had hypoglycemia 

(9 percent and 6 percent); who were admitted to a neonatal intensive care unit (6 percent and 7 percent); or who 

had fetal anomalies (2 percent and 2 percent). The cord-serum insulin concentrations were similar in the two 

groups, and glyburide was not detected in the cord serum of any infant in the glyburide group. Conclusions: In 

women with gestational diabetes, glyburide is a clinically effective alternative to insulin therapy. (C) 2000, 

Massachusetts Medical Society. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

clinical trial 

controlled clinical trial 

controlled study 

diabetes control 

drug efficacy 

female 

fetus malformation / si [Side Effect] 

gestational age 

high birth weight 

human 

hypoglycemia / si [Side Effect] 

macrosomia 

major clinical study 

newborn 

newborn intensive care 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

teratogenicity / si [Side Effect] 

treatment outcome 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / do [Drug Dose] 
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*glibenclamide / dt [Drug Therapy] 

*glibenclamide / po [Oral Drug Administration] 

glucose / ec [Endogenous Compound] 

glycosylated hemoglobin / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / do [Drug Dose] 

*insulin / dt [Drug Therapy] 

*insulin / sc [Subcutaneous Drug Administration] 

sulfonylurea / ae [Adverse Drug Reaction] 

sulfonylurea / dt [Drug Therapy] 

Drug Index Terms: *glibenclamide / *clinical trial / *drug comparison / *drug dose / *drug therapy / 

*oral drug administration; glucose / endogenous compound; glycosylated hemoglobin / endogenous compound; 

*insulin / *clinical trial / *drug comparison / *drug dose / *drug therapy / *subcutaneous drug administration; 

sulfonylurea / adverse drug reaction / drug therapy 

Other Index Terms: adult; article; clinical trial; controlled clinical trial; controlled study; diabetes 

control; drug efficacy; female; fetus malformation / side effect; gestational age; high birth weight; human; 

hypoglycemia / side effect; macrosomia; major clinical study; newborn; newborn intensive care; *pregnancy 

diabetes mellitus / *drug therapy; priority journal; teratogenicity / side effect; treatment outcome 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Publication nr. #28 

Publication title 

 Insulin and glyburide therapy: dosage, severity level of gestational diabetes, and pregnancy outcome.  

Publication authors 

Langer O, Yogev Y, Xenakis EMJ, Rosenn B. 

Publication journal and year 

American Journal of Obstetrics and Gynecology 2005;192(1):134‐9. 
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Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 
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Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 
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Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 
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Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Insulin and glyburide therapy: dosage, severity level of gestational diabetes, and pregnancy outcome. 
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PMID 

15672015 

Abstract and author keywords 

OBJECTIVE: 

We sought to investigate the association between glyburide dose, degree of severity in gestational diabetes 

mellitus (GDM), level of glycemic control, and pregnancy outcome in insulin- and glyburide-treated patients. 

 

STUDY DESIGN: 

In a secondary analysis of our previous randomized study, 404 women were analyzed. The association among 

glyburide dose, severity of GDM, and selected maternal and neonatal factors was evaluated. Severity levels of GDM 

were stratified by fasting plasma glucose (FPG) from the oral glucose tolerance test (OGTT). Infants with birth 

weight at or above the 90th percentile were considered large-for-gestational age (LGA). Macrosomia was defined 

as birth weight > or =4000 g. Well-controlled was defined as mean blood glucose < or =95 mg/dL. The association 

between glyburide- and insulin-treated patients by severity of GDM and neonatal outcome was evaluated. 

 

RESULTS: 

The dose received for the glyburide-treated patients was 2.5 mg-32%; 5 mg-23%; 10 mg-17%; 15 mg-8%; and 20 

mg-20%. Patients were grouped into low (< or =10 mg) and high (>10 mg) daily dose of glyburide. A comparison 

between severity of the disease (fasting plasma glucose categories) and highest dose of glyburide revealed a 

significant difference between the low-95 FPG and the other severity categories (P = .02). Of patients in the well-

controlled glycemic group, only 6% required the high dose of glyburide (>10 mg). In patients with poor glycemic 

control (mean blood glucose >95 mg/dL), 38% received the high dose of glyburide (P = .0001). Comparison between 

the high glyburide (>10 mg) and the low glyburide dosages (< or =10 mg) revealed that the rate of macrosomia was 

16% vs 5% and LGA 22% vs 8%, (P = .01), respectively. No significant difference was found in composite outcome, 

metabolic complications, and Ponderal Index between the 2 dose groups. Stratification by disease severity revealed 

a significantly lower rate of LGA for both the glyburide- and insulin-treated subjects. No significant difference was 

found between metabolic, respiratory, and neonatal intensive care unit (NICU) for patients within each fasting 

plasma glucose severity category. 

 

CONCLUSION: 

Glyburide and insulin are equally efficient for treatment of GDM in all levels of disease severity. Achieving the 

established level of glycemic control, not the mode of pharmacologic therapy, is the key to improving the outcome 

in GDM. 

Publication types, MeSH terms, Substances 

Publication type 

Evaluation Studies 

MeSH terms 

Administration, Oral 

Blood Glucose 

Diabetes, Gestational/drug therapy* 

Diabetes, Gestational/pathology 

Drug Administration Schedule 



Retrieval of PICO elements in Cochrane-included studies 

 

Female 

Fetal Macrosomia 

Glucose Tolerance Test 

Glyburide/administration & dosage* 

Humans 

Hypoglycemic Agents/administration & dosage* 

Infant, Newborn 

Injections, Subcutaneous 

Insulin/administration & dosage* 

Pregnancy 

Pregnancy Outcome 

Randomized Controlled Trials as Topic 

Severity of Illness Index 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Insulin and glyburide therapy: Dosage, severity level of gestational diabetes, and pregnancy outcome. 

Publication accession no. 

40164232 

Abstract and author keywords 

Gestational diabetes, Glyburide, Insulin, Severity 

 

We sought to investigate the association between glyburide dose, degree of severity in gestational diabetes 

mellitus (GDM), level of glycemic control, and pregnancy outcome in insulin- and glyburide-treated patients. In a 

secondary analysis of our previous randomized study, 404 women were analyzed. The association among glyburide 

dose, severity of GDM, and selected maternal and neonatal factors was evaluated. Severity levels of GDM were 

stratified by fasting plasma glucose (FPG) from the oral glucose tolerance test (OGTT). Infants with birth weight at 

or above the 90th percentile were considered large-for-gestational age (LGA). Macrosomia was defined as birth 

weight >=4000 g. Well-controlled was defined as mean blood glucose <=95 mg/dL. The association between 

glyburide- and insulin-treated patients by severity of GDM and neonatal outcome was evaluated. The dose received 

for the glyburide-treated patients was 2.5 mg-32%; 5 mg-23%; 10 mg-17%; 15 mg-8%; and 20 mg-20%. Patients 

were grouped into low (<=10 mg) and high (<10 mg) daily dose of glyburide. A comparison between severity of the 

disease (fasting plasma glucose categories) and highest dose of glyburide revealed a significant difference between 

the low-95 FPG and the other severity categories (P =. 02). Of patients in the well-controlled glycemic group, only 
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6% required the high dose of glyburide (<10 mg). In patients with poor glycemic control (mean blood glucose <95 

mg/dL), 38% received the high dose of glyburide (P =. 0001). Comparison between the high glyburide (<10 mg) and 

the low glyburide dosages (<=10 mg) revealed that the rate of macrosomia was 16% vs 5% and LGA 22% vs 8%, (P =. 

01), respectively. No significant difference was found in composite outcome, metabolic complications, and 

Ponderal Index between the 2 dose groups. Stratification by disease severity revealed a significantly lower rate of 

LGA for both the glyburide- and insulin-treated subjects. No significant difference was found between metabolic, 

respiratory, and neonatal intensive care unit (NICU) for patients within each fasting plasma glucose severity 

category. Glyburide and insulin are equally efficient for treatment of GDM in all levels of disease severity. Achieving 

the established level of glycemic control, not the mode of pharmacologic therapy, is the key to improving the 

outcome in GDM. © 2005 Elsevier Inc. All rights reserved. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

clinical trial 

controlled clinical trial 

controlled study 

disease severity 

dose response 

drug dose regimen 

drug megadose 

female 

gestational age 

glucose blood level 

human 

intermethod comparison 

low drug dose 

macrosomia / si [Side Effect] 

major clinical study 

newborn intensive care 

oral glucose tolerance test 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

risk factor 

statistical significance 

treatment outcome 

*glibenclamide / ae [Adverse Drug Reaction] 

*glibenclamide / ct [Clinical Trial] 
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*glibenclamide / do [Drug Dose] 

*glibenclamide / dt [Drug Therapy] 

*glibenclamide / po [Oral Drug Administration] 

glucose 

*insulin / ae [Adverse Drug Reaction] 

*insulin / ct [Clinical Trial] 

*insulin / do [Drug Dose] 

*insulin / dt [Drug Therapy] 

*insulin / sc [Subcutaneous Drug Administration] 

Drug Index Terms: *glibenclamide / *adverse drug reaction / *clinical trial / *drug dose / *drug 

therapy / *oral drug administration; glucose; *insulin / *adverse drug reaction / *clinical trial / *drug dose / *drug 

therapy / *subcutaneous drug administration 

Other Index Terms: adult; article; birth weight; clinical trial; controlled clinical trial; controlled study; 

disease severity; dose response; drug dose regimen; drug megadose; female; gestational age; glucose blood level; 

human; intermethod comparison; low drug dose; macrosomia / side effect; major clinical study; newborn intensive 

care; oral glucose tolerance test; *pregnancy diabetes mellitus / *drug therapy; priority journal; randomized 

controlled trial; risk factor; statistical significance; treatment outcome 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

Publication nr. #29 

Publication title 

 Maternal metabolic control and perinatal outcome in women with gestational diabetes treated with regular or 

lispro insulin: comparison with non‐diabetic pregnant women. 

Publication authors 

Mecacci F, Carignani L, Cioni R, Bartoli E, Parretti E, Torre P, et al. 

Publication journal and year 

European Journal of Obstetrics & Gynecology and Reproductive Biology 2003;111(1):19‐24. 
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Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 1 0 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 
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Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 



Retrieval of PICO elements in Cochrane-included studies 

 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 
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Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 
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Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 
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Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Maternal metabolic control and perinatal outcome in women with gestational diabetes treated with regular or 

lispro insulin: comparison with non-diabetic pregnant women. 
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PMID 

14557006 

Abstract and author keywords 

OBJECTIVE: 

To compare maternal glucose levels and neonatal outcome, achieved in women with gestational diabetes (GDM) 

receiving either regular insulin or insulin lispro, with those of a control group of non-diabetic pregnant women. 

 

STUDY DESIGN: 

We enrolled 49 pregnant women with GDM, randomly allocated to the treatment with either insulin lispro (n=25) 

or regular insulin (n=24), and 50 pregnant women with normal GCT, matched for age, parity, pre-pregnancy weight 

and BMI, who formed the control group. All the women were caucasian, non-obese, with a singleton pregnancy and 

delivered term live born infants. Women of both groups were requested to perform a blood glucose profile 

(consisting of nine determinations: fasting/pre-prandial, 1 and 2h post-prandial) every week from the time of 

diagnosis to 38 weeks (study subgroups) or every 2 weeks from 28 to 38 weeks' gestation (control group). 

 

RESULTS: 

Overall pre-prandial blood glucose values in diabetic women were significantly higher than those of controls; at the 

1h post-prandial time point, blood glucose values of GDM women receiving insulin lispro were similar to those of 

controls, whereas in the regular group they were significantly higher. Overall, both the lispro and regular insulin 

obtained optimal metabolic control at the 2h post-prandial time point, although near-normal blood glucose levels 

2h after lunch could be observed only in the lispro group. There were no statistically significant differences 

between the groups in neonatal outcome and anthropometric characteristics; however, the rate of infants with a 

cranial-thoracic circumference (CC/CT) ratio between the 10th and the 25th percentile was significantly higher in 

the group treated with regular insulin in comparison to the lispro and control groups. 

 

CONCLUSIONS: 

Fasting/pre-prandial and 1h post-prandial maternal blood glucose levels in non-diabetic pregnant women fell well 

below the currently accepted criteria of glycemic normality in diabetic pregnancies. In women with GDM, the use of 

insulin lispro enabled the attainment of near-normal glucose levels at the 1h post-prandial time point and was 

associated with normal anthropometric characteristics; the use of regular insulin was not able to blunt the 1h peak 

post-prandial response to a near-normal extent and resulted in infants with a tendency toward the 

disproportionate growth. Insulin lispro can be regarded as a valuable option for the treatment of gestational 

diabetes. 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Adult 

Birth Weight 

Blood Glucose/analysis 
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Diabetes, Gestational/drug therapy* 

Diabetes, Gestational/metabolism* 

Fasting 

Female 

Gestational Age 

Humans 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Insulin/analogs & derivatives* 

Insulin/therapeutic use* 

Insulin Lispro 

Pregnancy 

Pregnancy Outcome* 

Reference Values 

Skull/anatomy & histology 

Skull/growth & development 

Thorax/anatomy & histology 

Thorax/growth & development 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Insulin Lispro 

 

 

Embase bibliographic information 

Title  

Maternal metabolic control and perinatal outcome in women with gestational diabetes treated with regular or 

lispro insulin: Comparison with non-diabetic pregnant women. 

Publication accession no. 

37230061 

Abstract and author keywords 

Gestational diabetes, Insulin lispro, Normoglycemia, Regular insulin 

 

Objective: To compare maternal glucose levels and neonatal outcome, achieved in women with gestational 

diabetes (GDM) receiving either regular insulin or insulin lispro, with those of a control group of non-diabetic 

pregnant women. Study design: We enrolled 49 pregnant women with GDM, randomly allocated to the treatment 
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with either insulin lispro (n=25) or regular insulin (n=24), and 50 pregnant women with normal GCT, matched for 

age, parity, pre-pregnancy weight and BMI, who formed the control group. All the women were caucasian, non-

obese, with a singleton pregnancy and delivered term live born infants. Women of both groups were requested to 

perform a blood glucose profile (consisting of nine determinations: fasting/pre-prandial, 1 and 2h post-prandial) 

every week from the time of diagnosis to 38 weeks (study subgroups) or every 2 weeks from 28 to 38 weeks' 

gestation (control group).  

Result(s): Overall pre-prandial blood glucose values in diabetic women were significantly higher than those of 

controls; at the 1h post-prandial time point, blood glucose values of GDM women receiving insulin lispro were 

similar to those of controls, whereas in the regular group they were significantly higher. Overall, both the lispro and 

regular insulin obtained optimal metabolic control at the 2h post-prandial time point, although near-normal blood 

glucose levels 2h after lunch could be observed only in the lispro group. There were no statistically significant 

differences between the groups in neonatal outcome and anthropometric characteristics; however, the rate of 

infants with a cranial-thoracic circumference (CC/CT) ratio between the 10th and the 25th percentile was 

significantly higher in the group treated with regular insulin in comparison to the lispro and control groups.  

Conclusion(s): Fasting/pre-prandial and 1h post-prandial maternal blood glucose levels in non-diabetic pregnant 

women fell well below the currently accepted criteria of glycemic normality in diabetic pregnancies. In women with 

GDM, the use of insulin lispro enabled the attainment of near-normal glucose levels at the 1h post-prandial time 

point and was associated with normal anthropometric characteristics; the use of regular insulin was not able to 

blunt the 1h peak post-prandial response to a near-normal extent and resulted in infants with a tendency toward 

the disproportionate growth. Insulin lispro can be regarded as a valuable option for the treatment of gestational 

diabetes. © 2003 Elsevier Ireland Ltd. All rights reserved. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

anthropometry 

article 

birth 

body weight 

Caucasian 

clinical article 

clinical trial 

concentration (parameters) 

controlled clinical trial 

controlled study 

delivery 

diet restriction 

female 

glucose blood level 

health status 

human 

*metabolic regulation 

newborn care 

obesity 
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parity 

*perinatal period 

*pregnancy diabetes mellitus / di [Diagnosis] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

skull 

statistical significance 

thorax 

treatment outcome 

glucose / ec [Endogenous Compound] 

*insulin / dt [Drug Therapy] 

*insulin lispro / dt [Drug Therapy] 

Drug Index Terms: glucose / endogenous compound; *insulin / *drug therapy; *insulin lispro / *drug 

therapy 

Other Index Terms: adult; anthropometry; article; birth; body weight; Caucasian; clinical article; clinical 

trial; concentration (parameters); controlled clinical trial; controlled study; delivery; diet restriction; female; glucose 

blood level; health status; human; *metabolic regulation; newborn care; obesity; parity; *perinatal period; 

*pregnancy diabetes mellitus / *diagnosis / *drug therapy; priority journal; randomized controlled trial; skull; 

statistical significance; thorax; treatment outcome 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Publication nr. #30 

Publication title 

 Comparison of newborn outcomes in women with gestational diabetes mellitus treated with metformin or insulin: 

a randomised blinded trial. 

Publication authors 

Mesdaghinia E, Samimi M, Saberi F, Moosavi SGA, Yaribakht M.  

Publication journal and year 

International Journal of Preventive Medicine2013;4(3):327‐33. 
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Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 N/A 1 1 

 

I: intervention (s) 

1 0 1 1 

 

C: comparison (s) 

1 0 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 1 

 

2. outcome (s) 

1 0 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 
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Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 
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Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 
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Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 
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Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 
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PubMed bibliographic information 

 

Title 

Comparison of newborn outcomes in women with gestational diabetes mellitus treated with metformin or insulin: 

a randomised blinded trial. 

PMID 

23626890 

Abstract and author keywords 

Few studies have been done on the use of metformin in pregnancy and their results were not similar, therefore this 

research is performed to compare neonatal outcomes of metformin and insulin in the treatment of gestational 

diabetes. 

 

METHODS: 

In this prospective randomized trial, 200 pregnant women within their 24(th) to 34(th) weeks of gestation with 

gestational diabetes, single fetus pregnancy, and in need of hyperglycemia treatment were entered and grouped as 

either metformin or insulin. Data related to maternal and neonatal outcomes were recorded and analyzed. 

 

RESULTS: 

Considering data recorded of HbA1c at the beginning of pregnancy, pregnancy induced hypertension, preeclampsia, 

birth weight, dystocia, first and 5(th) min APGAR, neonatal sepsis, rout of delivery, liver function tests of neonate, 

hypoglycemia, anomaly, and still birth, there were no significant statistical differences between groups. The end 

pregnancy HbA1c, maternal weight gain during pregnancy, preterm labor, neonatal jaundice, respiratory distress 

and hospitalization of infants were higher in insulin group. 

 

CONCLUSIONS: 

Considering data from this study, metformin is efficient to control hyperglycemia in pregnancy. It is suggested 

performing more studies to evaluate long term side effects of metformin in pregnancy with higher sample size and 

longer follow-up of newborns. 

 

KEYWORDS: 

Hemoglobin A1c; glucose tolerance test; hyperglycemia; pregnancy 

Publication types, MeSH terms, Substances 

N/A 

 

 

Embase bibliographic information 

Title  

Comparison of newborn outcomes in women with gestational diabetes mellitus treated with metformin or insulin: 

a randomised blinded trial. 

Publication accession no. 
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368726170 

Abstract and author keywords 

Glucose tolerance test, Hemoglobin A1c, Hyperglycemia, Pregnancy 

 

Background: Few studies have been done on the use of metformin in pregnancy and their results were not similar, 

therefore this research is performed to compare neonatal outcomes of metformin and insulin in the treatment of 

gestational diabetes. Methods: In this prospective randomized trial, 200 pregnant women within their 24th to 34th 

weeks of gestation with gestational diabetes, single fetus pregnancy, and in need of hyperglycemia treatment were 

entered and grouped as either metformin or insulin. Data related to maternal and neonatal outcomes were 

recorded and analyzed. Results: Considering data recorded of HbA 1c at the beginning of pregnancy, pregnancy 

induced hypertension, preeclampsia, birth weight, dystocia, first and 5 th min APGAR, neonatal sepsis, rout of 

delivery, liver function tests of neonate, hypoglycemia, anomaly, and still birth, there were no significant statistical 

differences between groups. The end pregnancy HbA 1c, maternal weight gain during pregnancy, preterm labor, 

neonatal jaundice, respiratory distress and hospitalization of infants were higher in insulin group. Conclusions: 

Considering data from this study, metformin is efficient to control hyperglycemia in pregnancy. It is suggested 

performing more studies to evaluate long term side effects of metformin in pregnancy with higher sample size and 

longer follow-up of newborns. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

Apgar score 

article 

birth weight 

controlled study 

dystocia 

female 

fetus malformation 

gestation period 

hospitalization 

human 

hypoglycemia 

liver function test 

major clinical study 

maternal hypertension 

neonatal respiratory distress syndrome 

newborn jaundice 

newborn period 

newborn sepsis 

*parameters concerning the fetus, newborn and pregnancy 

preeclampsia 

*pregnancy diabetes mellitus / dt [Drug Therapy] 
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pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnant woman 

premature labor 

prospective study 

randomized controlled trial 

stillbirth 

weight gain 

hemoglobin A1c / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*insulin / to [Drug Toxicity] 

isophane insulin / ct [Clinical Trial] 

isophane insulin / cm [Drug Comparison] 

isophane insulin / dt [Drug Therapy] 

isophane insulin / to [Drug Toxicity] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

*metformin / to [Drug Toxicity] 

pig insulin / ct [Clinical Trial] 

pig insulin / cm [Drug Comparison] 

pig insulin / dt [Drug Therapy] 

pig insulin / to [Drug Toxicity] 

*newborn outcome 

Candidate Terms: *newborn outcome [other term] 

Drug Index Terms: hemoglobin A1c / endogenous compound; *insulin / *clinical trial / *drug 

comparison / *drug therapy / *drug toxicity; isophane insulin / clinical trial / drug comparison / drug therapy / drug 

toxicity; *metformin / *clinical trial / *drug comparison / *drug therapy / *drug toxicity; pig insulin / clinical trial / 

drug comparison / drug therapy / drug toxicity 

Other Index Terms: adult; Apgar score; article; birth weight; controlled study; dystocia; female; fetus 

malformation; gestation period; hospitalization; human; hypoglycemia; liver function test; major clinical study; 

maternal hypertension; neonatal respiratory distress syndrome; newborn jaundice; newborn period; newborn 

sepsis; *parameters concerning the fetus, newborn and pregnancy; preeclampsia; *pregnancy diabetes mellitus / 

*drug therapy; pregnancy diabetes mellitus / drug therapy; pregnant woman; premature labor; prospective study; 

randomized controlled trial; stillbirth; weight gain 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 1 

 

2. outcome (s) 

0 1 0 1 

Publication nr. #31 

Publication title 

Comparison of glyburide and insulin in women with gestational diabetes mellitus and associated perinatal 

outcome: a randomized clinical trial. 

Publication authors 

Mirzamoradi M, Heidar Z, Faalpoor Z, Naeiji Z, Jamali R. 

Publication journal and year 

Acta Medica Iranica 2015;53(2):97‐103. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 
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Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 
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Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 
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Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 
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Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 
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Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Comparison of glyburide and insulin in women with gestational diabetes mellitus and associated perinatal 

outcome: a randomized clinical trial. 

PMID 

25725178 

Abstract and author keywords 

Insulin is currently the drug of choice in treating patients with gestational diabetes mellitus but insulin is expensive, 

inconvenient to store and use and probably associated with more risks of asymptomatic hypoglycemia in 

comparison with some oral agents. This randomized clinical trial was conducted to evaluate the efficacy and safety 

of glyburide in patients with gestational diabetes mellitus in comparison with insulin therapy. Pregnant women 

aged between 18-45 years with singleton pregnancies and in their 24-36 weeks of gestation were assessed for 

eligibility. Women with gestational diabetes mellitus were randomly allocated to two insulin and glyburide groups 

and compared with maternal and neonatal outcome. Ninety-six women with gestational diabetes mellitus enrolled 

in the study. At screen and treated fasting and post-prandial blood glucose levels were similar in both groups. Time 

for beginning the treatment to control the glycemic index was 28.30 (±20.60) days in the insulin group and 22.56 

(±18.86) in the glyburide group. There was no statistically significant difference in time-to-control the blood glucose 

level in two studied group. Time, between beginning the treatment of GDM and delivery, was 53.22 (±28.96) days 

in the insulin group and 56.67 (±30.47) in the glyburide group. There was no statistically significant difference 

between the times of treatment-to-delivery in two studied groups. There were no statistically significant 

differences between maternal and neonatal outcomes in two studied groups. Glyburide can effectively and safely 

control the glycemic index in women with gestational diabetes mellitus in comparison with insulin. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 
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Adolescent 

Adult 

Blood Glucose/drug effects 

Diabetes, Gestational/drug therapy* 

Female 

Glyburide/adverse effects 

Glyburide/therapeutic use* 

Humans 

Hypoglycemia/chemically induced 

Hypoglycemia/epidemiology 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Insulin/adverse effects 

Insulin/therapeutic use* 

Middle Aged 

Pregnancy 

Pregnancy Outcome 

Young Adult 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Comparison of glyburide and insulin in women with gestational diabetes mellitus and associated perinatal 

outcome: a randomized clinical trial. 

Publication accession no. 

602570352 

Abstract and author keywords 

Gestational Diabetes Mellitus, Glyburide, Insulin, Treatment 
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Insulin is currently the drug of choice in treating patients with gestational diabetes mellitus but insulin is expensive, 

inconvenient to store and use and probably associated with more risks of asymptomatic hypoglycemia in 

comparison with some oral agents. This randomized clinical trial was conducted to evaluate the efficacy and safety 

of glyburide in patients with gestational diabetes mellitus in comparison with insulin therapy. Pregnant women 

aged between 18-45 years with singleton pregnancies and in their 24-36 weeks of gestation were assessed for 

eligibility. Women with gestational diabetes mellitus were randomly allocated to two insulin and glyburide groups 

and compared with maternal and neonatal outcome. Ninety-six women with gestational diabetes mellitus enrolled 

in the study. At screen and treated fasting and post-prandial blood glucose levels were similar in both groups. Time 

for beginning the treatment to control the glycemic index was 28.30 (+/-20.60) days in the insulin group and 22.56 

(+/-18.86) in the glyburide group. There was no statistically significant difference in time-to-control the blood 

glucose level in two studied group. Time, between beginning the treatment of GDM and delivery, was 53.22 (+/-

28.96) days in the insulin group and 56.67 (+/-30.47) in the glyburide group. There was no statistically significant 

difference between the times of treatment-to-delivery in two studied groups. There were no statistically significant 

differences between maternal and neonatal outcomes in two studied groups. Glyburide can effectively and safely 

control the glycemic index in women with gestational diabetes mellitus in comparison with insulin. 

Copyright © 2015 Tehran University of Medical Sciences. All rights reserved. 

 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

comparative study 

controlled study 

drug efficacy 

drug safety 

female 

fetus outcome 

glucose blood level 

glycemic index 

human 

hyperbilirubinemia 

hypocalcemia 

hypoglycemia 

macrosomia 

major clinical study 

neonatal respiratory distress syndrome 

oral glucose tolerance test 

outcome assessment 

perinatal period 

polycythemia 



Retrieval of PICO elements in Cochrane-included studies 

 

preeclampsia 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

randomized controlled trial 

transient tachypnea of the newborn 

treatment outcome 

*glibenclamide / ct [Clinical Trial] 

*glibenclamide / cm [Drug Comparison] 

*glibenclamide / dt [Drug Therapy] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*insulin / sc [Subcutaneous Drug Administration] 

Drug Index Terms: *glibenclamide / *clinical trial / *drug comparison / *drug therapy; *insulin / 

*clinical trial / *drug comparison / *drug therapy / *subcutaneous drug administration 

Other Index Terms: adult; Article; birth weight; comparative study; controlled study; drug efficacy; drug 

safety; female; fetus outcome; glucose blood level; glycemic index; human; hyperbilirubinemia; hypocalcemia; 

hypoglycemia; macrosomia; major clinical study; neonatal respiratory distress syndrome; oral glucose tolerance 

test; outcome assessment; perinatal period; polycythemia; preeclampsia; *pregnancy diabetes mellitus / *drug 

therapy; pregnancy diabetes mellitus / drug therapy; randomized controlled trial; transient tachypnea of the 

newborn; treatment outcome 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Publication nr. #32 

Publication title 

Metformin and insulin in the management of gestational diabetes mellitus: preliminary results of a comparison. 

Publication authors 

Moore LE, Briery CM, Clockley D, Martin RW, Williford NJ, Bofill JA, et al.  

Publication journal and year 

Journal of Reproductive Medicine 2007;52(11):1011‐5. 
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Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 
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Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 



Retrieval of PICO elements in Cochrane-included studies 

 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 
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Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 
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Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 
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PubMed bibliographic information 

 

Title 

Metformin and insulin in the management of gestational diabetes mellitus: preliminary results of a comparison. 

PMID 

18161398 

Abstract and author keywords 

OBJECTIVE: 

To compare glycemic control and neonatal outcomes in women with gestational diabetes mellitus (GDM) treated 

with metformin vs. insulin. 

 

STUDY DESIGN: 

Women with GDM not controlled with diet and exercise were randomized to metformin (n = 32) or insulin (n = 31). 

The levels of glycemic control as well as maternal/neonatal complications were evaluated. 

 

RESULTS: 

The mean (+/- SD) fasting and 2-hour postprandial blood glucose did not differ statistically between the 2 

treatment groups. No patient failed metformin and required insulin. The majority (27/32) were easily controlled on 

the initial dosage (500 mg twice a day). Gestational age at entry and delivery (p = 0.077, 0.412) were similar. The 

difference in the rate of cesarean delivery was not statistically significant between the 2 groups (p = 0.102). 

Neonatal statistics were also not different between the metformin and insulin groups: birth weight, Apgar score at 

5 minutes, respiratory distress syndrome, hyperbilirubinemia, neonatal hypoglycemia and neonatal intensive care 

unit admission (p = 0.144-0.373). 

 

CONCLUSION: 

Based on these preliminary data, metformin appears to be an effective alternative to insulin in the treatment of 

GDM. 

Publication types, MeSH terms, Substances 

Publication type 

Randomized Controlled Trial 

MeSH terms 

Adult 

Area Under Curve 

Birth Weight 

Blood Glucose/metabolism 

Diabetes, Gestational/drug therapy* 

Fasting/blood 

Female 
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Glucose Tolerance Test 

Humans 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Insulin/therapeutic use* 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome* 

Treatment Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Metformin and insulin in the management of gestational diabetes mellitus: preliminary results of a comparison. 

Publication accession no. 

350305083 

Abstract and author keywords 

Diabetes mellitus, Gestational, Insulin, Metformin, Pregnancy complications 

 

 

OBJECTIVE: To compare glycemic control and neonatal outcomes in women with gestational diabetes mellitus 

(GDM) treated with metformin vs. insulin. STUDY DESIGN: Women with GDM not controlled with diet and exercise 

were randomized to metformin (n = 32) or insulin (n = 31). The levels of glycemic control as well as 

maternal/neonatal complications were evaluated. RESULTS: The mean (+/- SD) fasting and 2-hour post-prandial 

blood glucose did not differ statistically between the 2 treatment groups. No patient failed metformin and required 

insulin. The majority (27/32) were easily controlled on the initial dosage (500 mg twice a day). Gestational age at 

entry and delivery (p = 0.077, 0.412) were similar. The difference in the rate of cesarean delivery was not 

statistically significant between the 2 groups (p = 0.102). Neonatal statistics were also not different between the 

metformin and insulin groups: birth weight, Apgar score at 5 minutes, respiratory distress syndrome, 

hyperbilirubinemia, neonatal hypoglycemia and neonatal intensive care unit admission (p = 0.144-0.373). 

CONCLUSION: Based on these preliminary data, metformin appears to be an effective alternative to insulin in the 

treatment of GDM. © Journal of Reproductive Medicine, Inc. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 
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Apgar score 

article 

birth weight 

cesarean section 

clinical trial 

controlled clinical trial 

controlled study 

delivery 

diet 

drug dose increase 

exercise 

female 

fetus death 

gestational age 

glucose blood level 

glycemic control 

hospital admission 

human 

hyperbilirubinemia / si [Side Effect] 

hypoglycemia / si [Side Effect] 

major clinical study 

newborn intensive care 

postpartum hemorrhage / si [Side Effect] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

randomized controlled trial 

respiratory distress syndrome / si [Side Effect] 

shoulder dystocia / si [Side Effect] 

side effect / si [Side Effect] 

statistical significance 

statistics 

treatment failure 

glucose / ec [Endogenous Compound] 

*insulin / ae [Adverse Drug Reaction] 

*insulin / ct [Clinical Trial] 
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*insulin / cb [Drug Combination] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*insulin / sc [Subcutaneous Drug Administration] 

*isophane insulin / ae [Adverse Drug Reaction] 

*isophane insulin / ct [Clinical Trial] 

*isophane insulin / cb [Drug Combination] 

*isophane insulin / cm [Drug Comparison] 

*isophane insulin / dt [Drug Therapy] 

*isophane insulin / sc [Subcutaneous Drug Administration] 

*metformin / ae [Adverse Drug Reaction] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / do [Drug Dose] 

*metformin / dt [Drug Therapy] 

*metformin / po [Oral Drug Administration] 

evening dosage 

morning dosage 

Candidate Terms: evening dosage [other term]; morning dosage [other term] 

Drug Index Terms: glucose / endogenous compound; *insulin / *adverse drug reaction / *clinical trial / 

*drug combination / *drug comparison / *drug therapy / *subcutaneous drug administration; *isophane insulin / 

*adverse drug reaction / *clinical trial / *drug combination / *drug comparison / *drug therapy / *subcutaneous 

drug administration; *metformin / *adverse drug reaction / *clinical trial / *drug comparison / *drug dose / *drug 

therapy / *oral drug administration 

Other Index Terms: adult; Apgar score; article; birth weight; cesarean section; clinical trial; controlled 

clinical trial; controlled study; delivery; diet; drug dose increase; exercise; female; fetus death; gestational age; 

glucose blood level; glycemic control; hospital admission; human; hyperbilirubinemia / side effect; hypoglycemia / 

side effect; major clinical study; newborn intensive care; postpartum hemorrhage / side effect; *pregnancy 

diabetes mellitus / *drug therapy; priority journal; randomized controlled trial; respiratory distress syndrome / side 

effect; shoulder dystocia / side effect; side effect / side effect; statistical significance; statistics; treatment failure 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 1 

 

2. outcome (s) 

1 0 1 1 

 

Publication nr. #33 

Publication title 

Twice daily versus four times daily insulin dose regimens for diabetes in pregnancy: randomised controlled trial.  

Publication authors 

Nachum Z, Ben‐Shlomo I, Weiner E, Shalev E.  

Publication journal and year 

BMJ 1999;319:1223‐7. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 
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Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 
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Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Twice daily versus four times daily insulin dose regimens for diabetes in pregnancy: randomised controlled trial. 
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PMID 

10550081 

Abstract and author keywords 

OBJECTIVE: 

To compare perinatal outcome and glycaemic control in two groups of pregnant diabetic patients receiving two 

insulin regimens. 

 

DESIGN: 

Randomised controlled open label study. 

 

SETTING: 

University affiliated hospital, Israel. 

 

PARTICIPANTS: 

138 patients with gestational diabetes mellitus and 58 patients with pregestational diabetes mellitus received 

insulin four times daily, and 136 patients with gestational diabetes and 60 patients with pregestational diabetes 

received insulin twice daily. 

 

INTERVENTION: 

Three doses of regular insulin before meals and an intermediate insulin dose before bedtime (four times daily 

regimen), and a combination of regular and intermediate insulin in the morning and evening (twice daily regimen). 

 

MAIN OUTCOME MEASURES: 

Maternal glycaemic control and perinatal outcome. 

 

RESULTS: 

Mean daily insulin concentration before birth was higher in the women receiving insulin four times daily compared 

with twice daily: by 22 units (95% confidence interval 12 to 32) in patients with gestational diabetes and by 28 units 

(15 to 41) in patients with pregestational diabetes. Glycaemic control was better with the four times daily regimen 

than with the twice daily regimen: in patients with gestational diabetes mean blood glucose concentrations 

decreased by 0.19 mmol/l (0.13 to 0.25), HbA(1c) by 0.3% (0.2% to 0.4%), and fructosamine by 41 micromol/l (37 to 

45), and adequate glycaemic control (mean blood glucose concentration <5.8 mmol/l) was achieved in 17% (8% to 

26%) more women; in patients with pregestational diabetes mean blood glucose concentration decreased by 0.44 

mmol/l (0.28 to 0.60), HbA(1c) by 0.5% (0.2% to 0.8%), and fructosamine by 51 micromol/l (45 to 57), and adequate 

glycaemic control was achieved in 31% (15% to 47%) more women. Maternal severe hypoglycaemic events, 

caesarean section, preterm birth, macrosomia, and low Apgar scores were similar in both dose groups. In women 

with gestational diabetes the four times daily regimen resulted in a lower rate of overall neonatal morbidity than 

the twice daily regimen (relative risk 0.59, 0.38 to 0.92), and the relative risk for hyperbilirubinaemia and 

hypoglycaemia was lower (0.51, 0.29 to 0.91 and 0.12, 0.02 to 0.97 respectively). The relative risk of hypoglycaemia 

in newborn infants to mothers with pregestational diabetes was 0.17 (0.04 to 0.74). 

 

CONCLUSIONS: 
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Giving insulin four times rather than twice daily in pregnancy improved glycaemic control and perinatal outcome 

without further risking the mother. 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Randomized Controlled Trial 

MeSH terms 

Adult 

Blood Glucose/analysis 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy 

Female 

Fructosamine/analysis 

Glycated Hemoglobin A/analysis 

Humans 

Hypoglycemic Agents/administration & dosage* 

Insulin/administration & dosage* 

Pregnancy 

Pregnancy in Diabetics/blood 

Pregnancy in Diabetics/drug therapy* 

Risk Factors 

Substances 

Blood Glucose 

Glycated Hemoglobin A 

Hypoglycemic Agents 

Insulin 

Fructosamine 

 

 

Embase bibliographic information 

Title  

Twice daily versus four times daily insulin dose regimens for diabetes in pregnancy: Randomised controlled trial. 

Publication accession no. 

29511963 

Abstract and author keywords 
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Objective. To compare perinatal outcome and glycaemic control in two groups of pregnant diabetic patients 

receiving two insulin regimens. Design. Randomised controlled open label study. Setting. University affiliated 

hospital, Israel. Participants. 138 patients with gestational diabetes mellitus and 58 patients with pregestational 

diabetes mellitus received insulin four times daily and 136 patients with gestational diabetes and 60 patients with 

pregestational diabetes received insulin twice daily. Intervention. Three doses of regular insulin before meals and 

an intermediate insulin dose before bedtime (four times daily regimen), and a combination of regular and 

intermediate insulin in the morning and evening (twice daily regimen). Main outcome measures. Maternal 

glycaemic control and perinatal outcome. Results. Mean daily insulin concentration before birth was higher in the 

women receiving insulin four times daily compared with twice daily: by 22 units (95% confidence interval 12 to 32) 

in patients with gestational diabetes and by 28 units (15 to 41) in patients with pregestational diabetes. Glycaemic 

control was better with the four times daily regimen than with the twice daily regimen: in patients with gestational 

diabetes mean blood glucose concentrations decreased by 0.19 mmol/l (0.13 to 0.25), HbA(1c) by 0.3% (0.2% to 

0.4%), and fructosamine by 41 mumol/l (37 to 45), and adequate glycaemic control (mean blood glucose 

concentration < 5.8 mmol/l) was achieved in 17% (8% to 26%) more women; in patients with pregestational 

diabetes mean blood glucose concentration decreased by 0.44 mmol/l (0.28 to 0.60), HbA(1c) by 0.5% (0.2% to 

0.8%), and fructosamine by 51 mumol/l (45 to 57), and adequate glycaemic control was achieved in 31% (15% to 

47%) more women. Maternal severe hypoglycaemic events, caesarean section, preterm birth, macrosomia, and low 

Apgar scores were similar in both dose groups. In women with gestational diabetes the four times daily regimen 

resulted in a lower rate of overall neonatal morbidity than the twice daily regimen (relative risk 0.59, 0.38 to 0.92), 

and the relative risk for hyperbilirubinaemia and hypoglycaemia was lower (0.51, 0.29 to 0.91 and 0.12, 0.02 to 0.97 

respectively). The relative risk of hypoglycacmia in newborn infants to mothers with pregestational diabetes was 

0.17 (0.04 to 0.74). Conclusions. Giving insulin four times rather than twice daily in pregnancy improved glycaemic 

control and perinatal outcome without further risking the mother. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

Apgar score 

article 

cesarean section 

chronology 

clinical trial 

controlled clinical trial 

diabetes mellitus / dt [Drug Therapy] 

female 

glucose blood level 

human 

hyperbilirubinemia / co [Complication] 

hypoglycemia / co [Complication] 

insulin blood level 

macrosomia / cn [Congenital Disorder] 

major clinical study 

maternal welfare 

newborn morbidity 

perinatal period 
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*pregnancy diabetes mellitus / co [Complication] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

prematurity / co [Complication] 

priority journal 

randomized controlled trial 

statistics 

fructosamine / ec [Endogenous Compound] 

glucose / ec [Endogenous Compound] 

hemoglobin A2 / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cr [Drug Concentration] 

*insulin / do [Drug Dose] 

*insulin / dt [Drug Therapy] 

isophane insulin / ct [Clinical Trial] 

isophane insulin / cr [Drug Concentration] 

isophane insulin / do [Drug Dose] 

isophane insulin / dt [Drug Therapy] 

neutral insulin / ct [Clinical Trial] 

neutral insulin / cr [Drug Concentration] 

neutral insulin / do [Drug Dose] 

neutral insulin / dt [Drug Therapy] 

Drug Index Terms: fructosamine / endogenous compound; glucose / endogenous compound; 

hemoglobin a2 / endogenous compound; *insulin / *clinical trial / *drug concentration / *drug dose / *drug 

therapy; isophane insulin / clinical trial / drug concentration / drug dose / drug therapy; neutral insulin / clinical 

trial / drug concentration / drug dose / drug therapy 

Other Index Terms: adult; apgar score; article; cesarean section; chronology; clinical trial; controlled 

clinical trial; diabetes mellitus / drug therapy; female; glucose blood level; human; hyperbilirubinemia / 

complication; hypoglycemia / complication; insulin blood level; macrosomia / congenital disorder; major clinical 

study; maternal welfare; newborn morbidity; perinatal period; *pregnancy diabetes mellitus / *complication / 

*drug therapy; prematurity / complication; priority journal; randomized controlled trial; statistics 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 1 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Publication nr. #34 

Publication title 

 Metformin compared with insulin in the management of gestational diabetes mellitus: A randomised clinical trial. 

Publication authors 

Niromenesh S, Alavi A, Sharbaf F, Amjadi N, Moosavi S, Akbari S.  

Publication journal and year 

Diabetes Research and Clinical Practice 2012;98(3):422‐9. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 
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Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 
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Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 
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Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 
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Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 
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Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 
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Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metformin compared with insulin in the management of gestational diabetes mellitus: a randomized clinical trial. 

PMID 

23068960 

Abstract and author keywords 

AIMS: 

To evaluate the effect of metformin and insulin in glycemic control and compare pregnancy outcome in women 

with gestational diabetes mellitus (GDM). 

 

METHODS: 

This randomized controlled trial was conducted in GDM women with singleton pregnancy and gestational age 

between 20 and 34 weeks who did not achieve glycemic control on diet were assigned randomly to receive either 

metformin (n=80) or insulin (n=80). The primary outcomes were maternal glycemic control and birth weight. The 

secondary outcomes were neonatal and obstetric complications. 

 

RESULTS: 

Two groups were comparable regarding the maternal characteristics. Two groups were similar in mean FBS (P=0.68) 

and postprandial measurements (P=0.87) throughout GDM treatment. The neonates of metformin group had less 

rate of birth weight centile >90 than insulin group (RR: 0.5, 95% CI: 0.3-0.9, P=0.012). Maternal weight gain was 

reduced in the metformin group (P<0.001). Two groups were comparable according to neonatal and obstetric 

complications (P>0.05). In metformin group 14% of women needed to supplemental insulin to achieve euglycemia. 

 

CONCLUSION: 

Metformin is an effective and safe alternative treatment to insulin for women with GDM. This study does not show 

significant risk of maternal or neonatal adverse outcome with the use of metformin. 

Publication types, MeSH terms, Substances 
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Publication types 

Comparative Study 

Randomized Controlled Trial 

MeSH terms 

Adult 

Birth Weight/drug effects 

Blood Glucose/analysis 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 

Drug Therapy, Combination/adverse effects 

Female 

Fetal Macrosomia/prevention & control* 

Humans 

Hyperglycemia/prevention & control* 

Hypoglycemia/prevention & control* 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/therapeutic use* 

Insulin, Isophane/adverse effects 

Insulin, Isophane/therapeutic use* 

Lost to Follow-Up 

Metformin/adverse effects 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Pregnancy Trimester, Second 

Pregnancy Trimester, Third 

Single-Blind Method 

Weight Gain/drug effects 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin, Isophane 

Metformin 
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Embase bibliographic information 

Title  

Metformin compared with insulin in the management of gestational diabetes mellitus: A randomized clinical trial. 

Publication accession no. 

52254465 

Abstract and author keywords 

Gestational diabetes mellitus, Insulin, Metformin 

 

Aims: To evaluate the effect of metformin and insulin in glycemic control and compare pregnancy outcome in 

women with gestational diabetes mellitus (GDM). Methods: This randomized controlled trial was conducted in 

GDM women with singleton pregnancy and gestational age between 20 and 34 weeks who did not achieve glycemic 

control on diet were assigned randomly to receive either metformin (n=. 80) or insulin (n=. 80). The primary 

outcomes were maternal glycemic control and birth weight. The secondary outcomes were neonatal and obstetric 

complications. Results: Two groups were comparable regarding the maternal characteristics. Two groups were 

similar in mean FBS (P=. 0.68) and postprandial measurements (P=. 0.87) throughout GDM treatment. The 

neonates of metformin group had less rate of birth weight centile. > 90 than insulin group (RR: 0.5, 95% CI: 0.3-0.9, 

P=. 0.012). Maternal weight gain was reduced in the metformin group (P< 0.001). Two groups were comparable 

according to neonatal and obstetric complications (P> 0.05). In metformin group 14% of women needed to 

supplemental insulin to achieve euglycemia. Conclusion: Metformin is an effective and safe alternative treatment 

to insulin for women with GDM. This study does not show significant risk of maternal or neonatal adverse outcome 

with the use of metformin. © 2012 Elsevier Ireland Ltd. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

controlled study 

diet restriction 

diet therapy 

drug dose increase 

drug dose titration 

drug effect 

female 

gestational age 

glucose blood level 

glycemic control 

human 

major clinical study 

newborn morbidity 

postprandial state 

pregnancy complication / co [Complication] 
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*pregnancy diabetes mellitus / co [Complication] 

*pregnancy diabetes mellitus / di [Diagnosis] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / th [Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

randomized controlled trial 

single blind procedure 

weight gain 

glucose / ec [Endogenous Compound] 

*isophane insulin / ct [Clinical Trial] 

*isophane insulin / cm [Drug Comparison] 

*isophane insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: glucose / endogenous compound; *isophane insulin / *clinical trial / *drug 

comparison / *drug therapy; *metformin / *clinical trial / *drug comparison / *drug therapy 

Other Index Terms: adult; article; birth weight; controlled study; diet restriction; diet therapy; drug 

dose increase; drug dose titration; drug effect; female; gestational age; glucose blood level; glycemic control; 

human; major clinical study; newborn morbidity; postprandial state; pregnancy complication / complication; 

*pregnancy diabetes mellitus / *complication / *diagnosis / *drug therapy / *therapy; pregnancy diabetes mellitus 

/ drug therapy; pregnancy outcome; randomized controlled trial; single blind procedure; weight gain 

 

 

Publication characteristics 

 

Publication nr. #35 

Publication title 

Comparison of glyburide versus insulin in management of gestational diabetes mellitus.  

Publication authors 

Ogunyemi D, Jesse M, Davidson M. 

Publication journal and year 

Endocrine Practice 2007;13(4):427‐8. 
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Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 0 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 
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infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 
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cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 
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Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 



Retrieval of PICO elements in Cochrane-included studies 

 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 
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Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Comparison of glyburide versus insulin in management of gestational diabetes mellitus. 

PMID 

17669723 

Abstract and author keywords 

N/A 

 

Publication types, MeSH terms, Substances 

Publication types 

Comment 

Comparative Study 
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Letter 

Randomized Controlled Trial 

MeSH terms 

Diabetes, Gestational/drug therapy* 

Drug Costs 

Female 

Glyburide/adverse effects 

Glyburide/economics 

Glyburide/therapeutic use* 

Humans 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/economics 

Hypoglycemic Agents/therapeutic use* 

Insulin/economics 

Insulin/therapeutic use* 

Pregnancy 

Substances 

Hypoglycemic Agents 

Insulin 

Glyburide 

 

 

Embase bibliographic information 

Title  

Comparison of glyburide versus insulin in management of gestational diabetes mellitus. 

Publication accession no. 

47363431 

Abstract and author keywords 

N/A 

Subject headings, drug index terms & other index terms 

Subject Headings: clinical trial 

comparative study 

controlled clinical trial 

controlled study 

drug cost 
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economics 

female 

human 

note 

pregnancy 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

randomized controlled trial 

*antidiabetic agent / ae [Adverse Drug Reaction] 

*antidiabetic agent / dt [Drug Therapy] 

*glibenclamide / ae [Adverse Drug Reaction] 

*glibenclamide / dt [Drug Therapy] 

*insulin / dt [Drug Therapy] 

Drug Index Terms: *antidiabetic agent / *adverse drug reaction / *drug therapy; *glibenclamide / 

*adverse drug reaction / *drug therapy; *insulin / *drug therapy 

Other Index Terms: clinical trial; comparative study; controlled clinical trial; controlled study; drug cost; 

economics; female; human; note; pregnancy; *pregnancy diabetes mellitus / *drug therapy; randomized controlled 

trial 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Publication nr. #36 

Publication title 

 Efficacy, safety and lack of immunogenicity of insulin aspart compared with regula human insulin for women with 

gestational diabetes mellitus. 

Publication authors 

Petitt DJ, Ospina P, Howard C, Zisser H, Jovanovic L. 

Publication journal and year 

Diabetic Medicine 2007;24:1129‐35. 
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Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 

2. outcome (s) 

1 0 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 
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Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 
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Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 
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Efficacy, safety and lack of immunogenicity of insulin aspart compared with regular human insulin for women with 

gestational diabetes mellitus. 

PMID 

17888133 

Abstract and author keywords 

AIM: 

The efficacy and safety of insulin aspart (IAsp), a rapid-acting human insulin analogue, were compared with regular 

human insulin (HI) as the bolus component of basal-bolus therapy for subjects with gestational diabetes mellitus 

(GDM). 

 

METHODS: 

In a randomized, parallel-group, open-labelled trial, 27 women with GDM (age 30.7 +/- 6.3 years, HbA(1c) < 7%) 

were randomized to receive IAsp (5 min before meal) or HI (30 min before meal). The trial period extended from 

diagnosis of GDM (18-28 weeks) to 6 weeks postpartum. 

 

RESULTS: 

Both treatment groups maintained good overall glycaemic control during the study (beginning and end of study 

HbA(1c)< or = 6%). During the meal test, mean glucose at week 6 (IAsp 4.2 +/- 0.57 mmol/l, HI 4.8 +/- 0.86 mmol/l) 

was slightly lower than at week 0 (IAsp 4.9 +/- 0.59 mmol/l, HI 5.1 +/- 0.36 mmol/l). However, change from baseline 

values for average glucose (IAsp -1.09 +/- 0.54 mmol/l, HI -0.54 +/- 0.74 mmol/l; P = 0.003) and C-peptide (IAsp -

0.50 +/- 0.67 nmol/l, HI -0.30 +/- 0.70 nmol/l; P = 0.027) were significantly lower after IAsp treatment than HI 

treatment. No major hypoglycaemic events were reported during the study. Cross-reacting insulin antibody binding 

increased slightly from baseline in both treatments groups (end of study: IAsp 2.1 +/- 5.4%, HI 6.4 +/- 13.9%), 

whereas antibodies specific to IAsp or HI remained relatively low (< 1% binding). 

 

CONCLUSION: 

IAsp was more effective than HI in decreasing postprandial glucose concentrations. Duration of IAsp injection 5 min 

before a meal rather than 30 min prior to meals offers a more convenient therapy for subjects with GDM. Overall 

safety and effectiveness of IAsp were comparable to HI in pregnant women with GDM. 
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Embase bibliographic information 

Title  

Efficacy, safety and lack of immunogenicity of insulin aspart compared with regular human insulin for women with 

gestational diabetes mellitus. 

Publication accession no. 

47437887 

Abstract and author keywords 

Diabetes, Insulin, Insulin analogues, Pregnancy 

 

im: The efficacy and safety of insulin aspart (IAsp), a rapid-acting human insulin analogue, were compared with 

regular human insulin (HI) as the bolus component of basal-bolus therapy for subjects with gestational diabetes 

mellitus (GDM). Methods: In a randomized, parallel-group, open-labelled trial, 27 women with GDM (age 30.7 +/- 

6.3 years, HbA1c < 7%) were randomized to receive IAsp (5 min before meal) or HI (30 min before meal). The trial 

period extended from diagnosis of GDM (18-28 weeks) to 6 weeks postpartum. Results: Both treatment groups 

maintained good overall glycaemic control during the study (beginning and end of study HbA1c <= 6%). During the 

meal test, mean glucose at week 6 (IAsp 4.2 +/- 0.57 mmol/l, HI 4.8 +/- 0.86 mmol/l) was slightly lower than at 

week 0 (IAsp 4.9 +/- 0.59 mmol/l, HI 5.1 +/- 0.36 mmol/l). However, change from baseline values for average 

glucose (IAsp -1.09 +/- 0.54 mmol/l, HI -0.54 +/- 0.74 mmol/l; P = 0.003) and C-peptide (IAsp -0.50 +/- 0.67 nmol/l, 

HI -0.30 +/- 0.70 nmol/l; P = 0.027) were significantly lower after IAsp treatment than HI treatment. No major 

hypoglycaemic events were reported during the study. Cross-reacting insulin antibody binding increased slightly 

from baseline in both treatments groups (end of study: IAsp 2.1 +/- 5.4%, HI 6.4 +/- 13.9%), whereas antibodies 

specific to IAsp or HI remained relatively low (< 1% binding). Conclusion: IAsp was more effective than HI in 

decreasing postprandial glucose concentrations. Duration of IAsp injection 5 min before a meal rather than 30 min 

prior to meals offers a more convenient therapy for subjects with GDM. Overall safety and effectiveness of IAsp 

were comparable to HI in pregnant women with GDM. © 2007 The Authors. 
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Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 
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Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 
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Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 
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defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 
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complication; perinatal development; perinatal period; *pregnancy diabetes mellitus / *complication / *drug 
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Publication title 
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Reported findings 
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PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 
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Retrievable in 
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(0 = no, 1 = yes) 
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Retrievable in subject 
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P: patient / 
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O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 
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Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 
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Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 
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Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

2. outcome 
Secondary outcomes 

Maternal 
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Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 



Retrieval of PICO elements in Cochrane-included studies 

 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 
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Placental abruption 
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trialists) 
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Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 
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Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Type 1 diabetes 
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Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 
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Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 
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Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 
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Extra use of healthcare services 

(consultations, blood glucose monitoring, 
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Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Maternal and neonatal circulating markers of metabolic and cardiovascular risk in the metformin in gestational 

diabetes (MiG) trial: responses to maternal metformin versus insulin treatment. 
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PMID 

23048188 

Abstract and author keywords 

OBJECTIVE: 

This study was designed to compare glucose, lipids, and C-reactive protein (CRP) in women with gestational 

diabetes mellitus treated with metformin or insulin and in cord plasma of their offspring and to examine how these 

markers relate to infant size at birth. 

 

RESEARCH DESIGN AND METHODS: 

Women with gestational diabetes mellitus were randomly assigned to metformin or insulin in the Metformin in 

Gestational Diabetes trial. Fasting maternal plasma glucose, lipids, and CRP were measured at randomization, 36 

weeks' gestation, and 6-8 weeks postpartum as well as in cord plasma. Women with available cord blood samples 

(metformin n = 236, insulin n = 242) were included. 

 

RESULTS: 

Maternal plasma triglycerides increased more from randomization to 36 weeks' gestation in women treated with 

metformin (21.93%) versus insulin (9.69%, P < 0.001). Maternal and cord plasma lipids, CRP, and neonatal 

anthropometry did not differ between treatments. In logistic regression analyses adjusted for confounders, the 

strongest associations with birth weight >90th centile were maternal triglycerides and measures of glucose control 

at 36 weeks. 

 

CONCLUSIONS: 

There were few differences in circulating maternal and neonatal markers of metabolic status and no differences in 

measures of anthropometry between the offspring of women treated with metformin and the offspring of women 

treated with insulin. There may be subtle effects of metformin on maternal lipid function, but the findings suggest 

that treating gestational diabetes mellitus with metformin does not adversely affect lipids or CRP in cord plasma or 

neonatal anthropometric measures. 

Publication types, MeSH terms, Substances 

Publication types 

Multicenter Study 
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Research Support, Non-U.S. Gov't 

MeSH terms 
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Title  

Maternal and neonatal circulating markers ofmetabolic and cardiovascular risk in themetformin in gestational 

diabetes (mig) trial. 

Publication accession no. 

368426080 

Abstract and author keywords 

OBJECTIVEdThis study was designed to compare glucose, lipids, and C-reactive protein (CRP) in women with 

gestational diabetesmellitus treated with metformin or insulin and in cord plasma of their offspring and to examine 

how these markers relate to infant size at birth. RESEARCH DESIGN AND METHODSdWomen with gestational 

diabetes mellitus were randomly assigned to metformin or insulin in the Metformin in Gestational Diabetes trial. 



Retrieval of PICO elements in Cochrane-included studies 

 

Fasting maternal plasma glucose, lipids, and CRP were measured at randomization, 36 weeks' gestation, and 6-8 

weeks postpartum as well as in cord plasma. Women with available cord blood samples (metformin n = 236, insulin 

n = 242) were included. RESULTSdMaternal plasma triglycerides increased more from randomization to 36 weeks' 

gestation in women treated with metformin (21.93%) versus insulin (9.69%, P < 0.001). Maternal and cord plasma 

lipids, CRP, and neonatal anthropometry did not differ between treatments. In logistic regression analyses adjusted 

for confounders, the strongest associations with birth weight .90th centile were maternal triglycerides and 

measures of glucose control at 36 weeks. CONCLUSIONSdThere were few differences in circulating maternal and 

neonatal markers of metabolic status and no differences in measures of anthropometry between the offspring of 

women treated with metformin and the offspring of women treated with insulin. There may be subtle effects of 

metformin on maternal lipid function, but the findings suggest that treating gestational diabetes mellitus with 

metformin does not adversely affect lipids or CRP in cord plasma or neonatal anthropometric measures. Copyright 

© 2013 by the American Diabetes Association. 
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*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

triacylglycerol / ec [Endogenous Compound] 

Drug Index Terms: C peptide / endogenous compound; *C reactive protein / *endogenous compound; 

cholesterol / endogenous compound; *glucose / *endogenous compound; hemoglobin A1c / endogenous 

compound; high density lipoprotein cholesterol / endogenous compound; *insulin / *clinical trial / *drug 

comparison / *drug therapy; leptin / endogenous compound; *lipid / *endogenous compound; low density 

lipoprotein cholesterol / endogenous compound; *metformin / *clinical trial / *drug comparison / *drug therapy; 

triacylglycerol / endogenous compound 

Other Index Terms: adult; article; birth weight; body composition; body mass; *cardiometabolic risk; 

cardiovascular risk; cholesterol blood level; controlled study; female; glucose blood level; glycemic control; human; 

insulin sensitivity; major clinical study; male; maternal blood; multicenter study; newborn; *pregnancy diabetes 

mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; puerperium; randomized controlled trial; 

triacylglycerol blood level; umbilical cord blood 

 

 

Publication nr. #39 

Publication title 

Determinants of maternal triglycerides in women with gestational diabetes in the metformin in gestational 

diabetes (MiG) trial.  

Publication authors 

Barrett HL, Nitert DM, Jones L, O'Rourke P, Lust K, Gatford KL, et al. 

Publication journal and year 

Diabetes Care 2013;36:1941‐6. 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 0 

 

2. outcome (s) 

1 0 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 
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infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 
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Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 
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Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 
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Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 



Retrieval of PICO elements in Cochrane-included studies 

 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Determinants of maternal triglycerides in women with gestational diabetes mellitus in the Metformin in Gestational 

Diabetes (MiG) study. 

PMID 

23393209 

Abstract and author keywords 

OBJECTIVE: 

Factors associated with increasing maternal triglyceride concentrations in late pregnancy include gestational age, 

obesity, preeclampsia, and altered glucose metabolism. In a subgroup of women in the Metformin in Gestational 

Diabetes (MiG) trial, maternal plasma triglycerides increased more between enrollment (30 weeks) and 36 weeks in 
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those treated with metformin compared with insulin. The aim of this study was to explain this finding by examining 

factors potentially related to triglycerides in these women. 

 

RESEARCH DESIGN AND METHODS: 

Of the 733 women randomized to metformin or insulin in the MiG trial, 432 (219 metformin and 213 insulin) had 

fasting plasma triglycerides measured at enrollment and at 36 weeks. Factors associated with maternal triglycerides 

were assessed using general linear modeling. 

 

RESULTS: 

Mean plasma triglyceride concentrations were 2.43 (95% CI 2.35-2.51) mmol/L at enrollment. Triglycerides were 

higher at 36 weeks in women randomized to metformin (2.94 [2.80-3.08] mmol/L; +23.13% [18.72-27.53%]) than 

insulin (2.65 [2.54-2.77] mmol/L, P = 0.002; +14.36% [10.91-17.82%], P = 0.002). At 36 weeks, triglycerides were 

associated with HbA1c (P = 0.03), ethnicity (P = 0.001), and treatment allocation (P = 0.005). In insulin-treated 

women, 36-week triglycerides were associated with 36-week HbA1c (P = 0.02), and in metformin-treated women, 

they were related to ethnicity. 

 

CONCLUSIONS: 

At 36 weeks, maternal triglycerides were related to glucose control in women treated with insulin and ethnicity in 

women treated with metformin. Whether there are ethnicity-related dietary changes or differences in metformin 

response that alter the relationship between glucose control and triglycerides requires further study. 

Publication types, MeSH terms, Substances 

Publication types 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Diabetes, Gestational/blood* 

Diabetes, Gestational/drug therapy* 

Fasting/blood 

Female 

Humans 

Hypoglycemic Agents/therapeutic use* 

Insulin/therapeutic use 

Metformin/therapeutic use* 

Pregnancy 

Triglycerides/blood* 

Substances 

Hypoglycemic Agents 

Insulin 
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Triglycerides 

Metformin 

 

 

Embase bibliographic information 

Title  

Determinants of maternal triglycerides in women with gestational diabetes mellitus in themetformin in gestational 

diabetes (MiG) study. 

Publication accession no. 

370081105 

Abstract and author keywords 

Objective-Factors associated with increasing maternal triglyceriDe concentrations in late pregnancy incluDe 

gestational age, obesity, preeclampsia, and altered glucose metabolism. In a subgroup of women in the Metformin 

in Gestational Diabetes (MiG) trial, maternal plasma triglycerides increased more between enrollment (30 weeks) 

and 36 weeks in those treated with metformin compared with insulin. The aimof this study was to explain this 

finding by examining factors potentially related to triglycerides in these women. Research design and methods-Of 

the 733 women randomized to metformin or insulin in the MiG trial, 432 (219 metformin and 213 insulin) had 

fasting plasma triglycerides measured at enrollment and at 36 weeks. Factors associated with maternal triglycerides 

were assessed using general linear modeling. ResultsMean plasma triglyceriDe concentrations were 2.43 (95% CI 

2.35-2.51) mmol/L at enrollment. Triglycerides were higher at 36 weeks in women randomized to metformin (2.94 

[2.80-3.08] mmol/L; +23.13% [18.72-27.53%]) than insulin (2.65 [2.54-2.77] mmol/L, P = 0.002; +14.36% [10.91-

17.82%], P = 0.002). At 36 weeks, triglycerides were associated with HbA1c (P = 0.03), ethnicity (P = 0.001), and 

treatment allocation (P = 0.005). In insulin-treated women, 36-week triglycerides were associated with 36-week 

HbA1c (P = 0.02), and in metformintreated women, they were related to ethnicity. Conclusions-At 36 weeks, 

maternal triglycerides were related to glucose control in women treated with insulin and ethnicity in women 

treated with metformin. Whether there are ethnicity-related dietary changes or differences in metformin response 

that alter the relationship between glucose control and triglycerides requires further study. © 2013 by the 

American Diabetes Association. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

Asian 

behavior change 

Caucasian 

diet restriction 

ethnicity 

feeding behavior 

female 

gestational age 

glycemic control 

human 

Indian 
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major clinical study 

multicenter study (topic) 

Pacific Islander 

pregnancy 

*pregnancy diabetes mellitus / co [Complication] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

randomized controlled trial (topic) 

statistical model 

treatment outcome 

triacylglycerol blood level 

glucose / ec [Endogenous Compound] 

hemoglobin A1c / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cb [Drug Combination] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / cb [Drug Combination] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

*triacylglycerol / ec [Endogenous Compound] 

Drug Index Terms: glucose / endogenous compound; hemoglobin A1c / endogenous compound; 

*insulin / *clinical trial / *drug combination / *drug comparison / *drug therapy; *metformin / *clinical trial / *drug 

combination / *drug comparison / *drug therapy; *triacylglycerol / *endogenous compound 

Other Index Terms: adult; article; Asian; behavior change; Caucasian; diet restriction; ethnicity; feeding 

behavior; female; gestational age; glycemic control; human; Indian; major clinical study; multicenter study (topic); 

Pacific Islander; pregnancy; *pregnancy diabetes mellitus / *complication / *drug therapy; pregnancy diabetes 

mellitus / drug therapy; randomized controlled trial (topic); statistical model; treatment outcome; triacylglycerol 

blood level 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 0 

 

2. outcome (s) 

1 1 1 1 

Publication nr. #40 

Publication title 

Blood pressure measurement at two years in offspring of women randomized to a trial of metformin for GDM: 

follow‐up data from the MiG trial.  

Publication authors 

Battin MR, Obolonkin V, Rush E, Hague W, Coat S, Rowan J.  

Publication journal and year 

 BMC Pediatrics 2015;15:54. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 
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Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 
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Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 
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Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 
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Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 
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Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Blood pressure measurement at two years in offspring of women randomized to a trial of metformin for GDM: 

follow up data from the MiG trial. 

PMID 

25943394 

Abstract and author keywords 

Abstract 

BACKGROUND: 

Offspring born following maternal gestational diabetes are at risk of excessive childhood weight gain and Type 2 

diabetesw in childhood, which in turn is associated with an increased rate of hypertension. We aimed to determine 

the systolic and diastolic blood pressure at two years of age in a cohort of children exposed to gestational diabetes 

mellitus using data from the MiG trial of metformin use in gestational diabetes. The secondary aim was to analyze 

these data by randomization of treatment to insulin or metformin. 

 

METHODS: 

The offspring of women who had gestational diabetes and had been assigned to either open treatment with 

metformin (with supplemental insulin if required) or insulin in the MiG trial were followed up at 2 years of age. 

Oscillometric measurement of BP in the right arm was performed by a researcher using an appropriately sized cuff. 

 

RESULTS: 

A total of 489 measurement blood pressure measurements were obtained in 170 of the 222 children who were 

seen at a median (range) age of 29 (22-38) months corrected gestational age. At the time of assessment the mean 

(SD) weight and height was 13.8(2) kg and 90 (4.2) cm respectively. For the whole group the mean (SD) systolic 

pressure was 90.9 (9.9) mmHg and mean (SD) diastolic pressure was 55.7 (8.1) mmHg. No difference was found 
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between the metformin and insulin treatment arms. In a regression model, height and weight were only two 

factors associated with the levels of systolic blood pressure. For each additional kg the systolic blood pressure 

increased by 1.0 mmHg. For each additional cm of height the systolic blood pressure increased by 0.42 mmHg. 

 

CONCLUSIONS: 

Blood pressure data was obtained at approximately two years of age in a substantial cohort of children whose 

mothers received treatment for GDM. These novel data compare favorably with published norms. 

Publication types, MeSH terms, Substances 

Publication types 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Blood Pressure* 

Body Fat Distribution 

Child, Preschool 

Diabetes, Gestational/drug therapy* 

Diabetes, Gestational/ethnology 

Female 

Follow-Up Studies 

Humans 

Hypoglycemic Agents/therapeutic use* 

Insulin/therapeutic use 

Male 

Metformin/therapeutic use* 

Pregnancy 

Prenatal Exposure Delayed Effects* 

Research Design 

Substances 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Blood pressure measurement at two years in offspring of women randomized to a trial of metformin for GDM: 

Follow up data from the MiG trial. 
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Publication accession no. 

604311300 

Abstract and author keywords 

Childhood blood pressure, Gestational diabetes, Hypertension, Metformin 

 

Background: Offspring born following maternal gestational diabetes are at risk of excessive childhood weight gain 

and Type 2 diabetes in childhood, which in turn is associated with an increased rate of hypertension. Methods: The 

offspring of women who had gestational diabetes and had been assigned to either open treatment with metformin 

(with supplemental insulin if required) or insulin in the MiG trial were followed up at 2 years of age. Oscillometric 

measurement of BP in the right arm was performed by a researcher using an appropriately sized cuff. Results: A 

total of 489 measurement blood pressure measurements were obtained in 170 of the 222 children who were seen 

at a median (range) age of 29 (22-38) months corrected gestational age. At the time of assessment the mean (SD) 

weight and height was 13.8(2) kg and 90 (4.2) cm respectively. For the whole group the mean (SD) systolic pressure 

was 90.9 (9.9) mmHg and mean (SD) diastolic pressure was 55.7 (8.1) mmHg. No difference was found between the 

metformin and insulin treatment arms. In a regression model, height and weight were only two factors associated 

with the levels of systolic blood pressure. For each additional kg the systolic blood pressure increased by 1.0 mmHg. 

For each additional cm of height the systolic blood pressure increased by 0.42 mmHg. Conclusions: Blood pressure 

data was obtained at approximately two years of age in a substantial cohort of children whose mothers received 

treatment for GDM. These novel data compare favorably with published norms. 

Copyright © 2015 Battin et al. 

Subject headings, drug index terms & other index terms 

Subject Headings: article 

Asian 

*blood pressure measurement 

body height 

body weight 

child 

Chinese 

clinical trial (topic) 

diastolic blood pressure 

European 

female 

follow up 

gestational age 

human 

Indian 

insulin treatment 

major clinical study 

male 

Maori (people) 
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Polynesian 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

preschool child 

*progeny 

systolic blood pressure 

insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: insulin / drug therapy; *metformin / *clinical trial / *drug therapy 

Other Index Terms: Article; Asian; *blood pressure measurement; body height; body weight; child; 

Chinese; clinical trial (topic); diastolic blood pressure; European; female; follow up; gestational age; human; Indian; 

insulin treatment; major clinical study; male; Maori (people); Polynesian; *pregnancy diabetes mellitus / *drug 

therapy; pregnancy diabetes mellitus / drug therapy; preschool child; *progeny; systolic blood pressure 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Publication nr. #41 

Publication title 

Vitamin B12 and homocysteine status during pregnancy in the metformin in gestational diabetes trial: responses to 

maternal metformin compared with insulin treatment.  

Publication authors 

Gatford KL, Houda CM, Lu ZX, Coat S, Baghurst PA, Ownes JA, et al. 

Publication journal and year 

 Diabetes, Obesity and Metabolism 2013;15:660‐7. 
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Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 1 0 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 
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Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 
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Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 
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Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 
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Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 
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Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Vitamin B12 and homocysteine status during pregnancy in the metformin in gestational diabetes trial: responses to 

maternal metformin compared with insulin treatment. 
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PMID 

23402546 

Abstract and author keywords 

AIM: 

The aim of the study is to compare the effects of metformin and insulin treatment for gestational diabetes mellitus 

(GDM) on vitamin B12 and homocysteine (Hcy) status. 

 

METHODS: 

Women with GDM, who met criteria for insulin treatment, were randomly assigned to metformin (n = 89) or insulin 

(n = 91) in the Adelaide cohort of the metformin in gestational diabetes (MiG) trial. Fasting serum total vitamin B12 

(TB12), holotranscobalamin (HoloTC), a marker of functional B12 status and plasma Hcy concentrations were 

measured at 20-34 weeks (at randomization) and 36 weeks gestation, then at 6-8 weeks postpartum. 

 

RESULTS: 

Circulating TB12, HoloTC and Hcy were similar in both treatment groups at each time point. Women who were 

taking dietary folate supplements at randomization had higher serum TB12 and HoloTC at randomization than 

those not taking folate. Overall, serum TB12 fell more between randomization and 36 weeks gestation in the 

metformin group than in the insulin group (metformin: -19.7 ± 4.7 pmol/l, insulin: -6.4 ± 3.6 pmol/l, p = 0.004). The 

decrease in serum TB12 during treatment was greater with increasing treatment duration in metformin-treated 

(p < 0.001), but not in insulin-treated women. 

 

CONCLUSIONS: 

Total, but not bioavailable, vitamin B12 stores were depleted during pregnancy to a greater extent in metformin-

treated than in insulin-treated women with GDM, but neither analyte differed between groups at any stage. This 

adds further evidence supporting metformin as a safe alternative treatment to insulin in GDM. Further 

investigation is needed to evaluate whether women treated with metformin for longer periods in pregnancy 

require additional B12 or other supplementation. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Biomarkers/blood 

Cohort Studies 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 

Female 

Homocysteine/blood 
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Humans 

Hyperhomocysteinemia/chemically induced* 

Hypoglycemic Agents/adverse effects* 

Hypoglycemic Agents/therapeutic use 

Insulin/adverse effects* 

Insulin/therapeutic use 

Metformin/adverse effects* 

Metformin/therapeutic use 

Nutritional Status/drug effects* 

Postpartum Period 

Pregnancy 

Pregnancy Complications/chemically induced 

Pregnancy Trimester, Second 

Pregnancy Trimester, Third 

South Australia 

Transcobalamins/analysis 

Vitamin B 12/blood 

Vitamin B 12 Deficiency/chemically induced* 

Substances 

Biomarkers 

Hypoglycemic Agents 

Insulin 

Transcobalamins 

Homocysteine 

Metformin 

Vitamin B 12 

 

 

Embase bibliographic information 

Title  

Vitamin B12 and homocysteine status during pregnancy in the metformin in gestational diabetes trial: Responses to 

maternal metformin compared with insulin treatment 

Publication accession no. 

52472532 

Abstract and author keywords 

GDM, Homocysteine, Insulin, Metformin, Vitamin B12 
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Aim: The aim of the study is to compare the effects of metformin and insulin treatment for gestational diabetes 

mellitus (GDM) on vitamin B12 and homocysteine (Hcy) status. Methods: Women with GDM, who met criteria for 

insulin treatment, were randomly assigned to metformin (n=89) or insulin (n=91) in the Adelaide cohort of the 

metformin in gestational diabetes (MiG) trial. Fasting serum total vitamin B12 (TB12), holotranscobalamin (HoloTC), 

a marker of functional B12 status and plasma Hcy concentrations were measured at 20-34weeks (at randomization) 

and 36weeks gestation, then at 6-8weeks postpartum. Results: Circulating TB12, HoloTC and Hcy were similar in 

both treatment groups at each time point. Women who were taking dietary folate supplements at randomization 

had higher serum TB12 and HoloTC at randomization than those not taking folate. Overall, serum TB12 fell more 

between randomization and 36weeks gestation in the metformin group than in the insulin group (metformin: -

19.7+/-4.7pmol/l, insulin: -6.4+/-3.6pmol/l, p=0.004). The decrease in serum TB12 during treatment was greater 

with increasing treatment duration in metformin-treated (p<0.001), but not in insulin-treated women. Conclusions: 

Total, but not bioavailable, vitamin B12 stores were depleted during pregnancy to a greater extent in metformin-

treated than in insulin-treated women with GDM, but neither analyte differed between groups at any stage. This 

adds further evidence supporting metformin as a safe alternative treatment to insulin in GDM. Further 

investigation is needed to evaluate whether women treated with metformin for longer periods in pregnancy 

require additional B12 or other supplementation. © 2013 Blackwell Publishing Ltd. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

*amino acid blood level 

article 

controlled study 

drug choice 

drug safety 

female 

gestational age 

glycemic control 

human 

insulin treatment 

major clinical study 

multicenter study 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

protein blood level 

puerperium 

randomized controlled trial 

supplementation 

treatment duration 

treatment response 

*vitamin blood level 
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calcium 

*cyanocobalamin / ec [Endogenous Compound] 

folic acid / po [Oral Drug Administration] 

*homocysteine / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

multivitamin 

transcobalamin / ec [Endogenous Compound] 

unclassified drug 

holotranscobalamin / ec [Endogenous Compound] 

Candidate Terms: holotranscobalamin / endogenous compound [drug term] 

Drug Index Terms: calcium; *cyanocobalamin / *endogenous compound; folic acid / oral drug 

administration; *homocysteine / *endogenous compound; *insulin / *clinical trial / *drug comparison / *drug 

therapy; *metformin / *clinical trial / *drug comparison / *drug therapy; multivitamin; transcobalamin / 

endogenous compound; unclassified drug 

Other Index Terms: adult; *amino acid blood level; article; controlled study; drug choice; drug safety; 

female; gestational age; glycemic control; human; insulin treatment; major clinical study; multicenter study; 

*pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; pregnancy outcome; 

protein blood level; puerperium; randomized controlled trial; supplementation; treatment duration; treatment 

response; *vitamin blood level 

 

 

Publication characteristics 

 

Publication nr. #42 

Publication title 

Glycemia and its relationship to outcomes in the metformin in gestational diabetes trial.  

Publication authors 

Rowan JA, Gao W, Hague WM, McIntyre HD.  

Publication journal and year 

 Diabetes Care 2010;33(1):9‐16. 



Retrieval of PICO elements in Cochrane-included studies 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 
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Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 
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Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 
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Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 
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PubMed bibliographic information 

 

Title 

Glycemia and its relationship to outcomes in the metformin in gestational diabetes trial. 

PMID 

19846793 

Abstract and author keywords 

OBJECTIVE: 

To determine how glucose control in women with GDM treated with metformin and/or insulin influenced 

pregnancy outcomes. 

 

RESEARCH DESIGN AND METHODS: 

Women randomly assigned to metformin or insulin treatment in the Metformin in Gestational Diabetes (MiG) trial 

had baseline glucose tolerance test (OGTT) results and A1C documented, together with all capillary glucose 

measurements during treatment. In the 724 women who had glucose data for analysis, tertiles of baseline glucose 

values and A1C and of mean capillary glucose values during treatment were calculated. The relationships between 

maternal factors, glucose values, and outcomes (including a composite of neonatal complications, preeclampsia, 

and large-for-gestational-age [LGA] and small-for-gestational-age infants) were examined with bivariable and 

multivariate models. 

 

RESULTS: 

Baseline OGTT did not predict outcomes, but A1C predicted LGA infants (P = 0.003). During treatment, fasting 

capillary glucose predicted neonatal complications (P < 0.001) and postprandial glucose predicted preeclampsia (P = 

0.016) and LGA infants (P = 0.001). Obesity did not influence outcomes, and there was no interaction between 

glycemic control, randomized treatment, or maternal BMI in predicting outcomes. The lowest risk of complications 

was seen when fasting capillary glucose was <4.9 mmol/l (mean +/- SD 4.6 +/- 0.3 mmol/l) compared with 4.9-5.3 

mmol/l or higher and when 2-h postprandial glucose was 5.9-6.4 mmol/l (6.2 +/- 0.2 mmol/l) or lower. 

 

CONCLUSIONS: 

Glucose control in women with gestational diabetes mellitus treated with metformin and/or insulin is strongly 

related to outcomes. Obesity is not related to outcomes in this group. Targets for fasting and postprandial capillary 

glucose may need to be lower than currently recommended. 

Publication types, MeSH terms, Substances 

Publication types 

Multicenter Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Birth Weight 
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Diabetes Complications 

Diabetes, Gestational/drug therapy* 

Female 

Gestational Age 

Glucose Tolerance Test 

Humans 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Infant, Small for Gestational Age 

Insulin/therapeutic use 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Treatment Outcome 

Substances 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Glycemia and its relationship to outcomes in the metformin in gestational diabetes trial. 

Publication accession no. 

358119324 

Abstract and author keywords 

OBJECTIVE - To determine how glucose control in women with GDM treated with metformin and/or insulin 

influenced pregnancy outcomes. RESEARCH DESIGN AND METHODS - Women randomly assigned to metformin or 

insulin treatment in the Metformin in Gestational Diabetes (MiG) trial had baseline glucose tolerance test (OGTT) 

results and A1C documented, together with all capillary glucose measurements during treatment. In the 724 

women who had glucose data for analysis, tertiles of baseline glucose values and A1C and of mean capillary glucose 

values during treatment were calculated. The relationships between maternal factors, glucose values, and 

outcomes (including a composite of neonatal complications, preeclampsia, and large-for-gestational-age [LGA] and 

small-for-gestational-age infants) were examined with bivariable and multivariate models. RESULTS - Baseline OGTT 

did not predict outcomes, but A1C predicted LGA infants (P = 0.003). During treatment, fasting capillary glucose 

predicted neonatal complications (P < 0.001) and postprandial glucose predicted preeclampsia (P = 0.016) and LGA 

infants (P = 0.001). Obesity did not influence outcomes, and there was no interaction between glycemic control, 

randomized treatment, or maternal BMI in predicting outcomes. The lowest risk of complications was seen when 

fasting capillary glucose was <4.9 mmol/l (mean +/- SD 4.6 +/- 0.3 mmol/l) compared with 4.9-5.3 mmol/l or higher 

and when 2-h postprandial glucose was 5.9-6.4 mmol/l (6.2 +/- 0.2 mmol/l) or lower. CONCLUSIONS - Glucose 

control in women with gestational diabetes mellitus treated with metformin and/or insulin is strongly related to 
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outcomes. Obesity is not related to outcomes in this group. Targets for fasting and postprandial capillary glucose 

may need to be lower than currently recommended. © 2010 by the American Diabetes Association. 

Subject headings, drug index terms & other index terms 

Subject Headings: article 

blood glucose monitoring 

body mass 

clinical trial 

controlled clinical trial 

controlled study 

female 

*glucose blood level 

glycemic control 

human 

large for gestational age 

major clinical study 

multicenter study 

newborn disease / co [Complication] 

obesity 

oral glucose tolerance test 

preeclampsia 

pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

randomized controlled trial 

small for date infant 

glucose / ec [Endogenous Compound] 

hemoglobin A1c / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: glucose / endogenous compound; hemoglobin A1c / endogenous compound; 

*insulin / *clinical trial / *drug comparison / *drug therapy; *metformin / *clinical trial / *drug comparison / *drug 

therapy 
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Other Index Terms: article; blood glucose monitoring; body mass; clinical trial; controlled clinical trial; 

controlled study; female; *glucose blood level; glycemic control; human; large for gestational age; major clinical 

study; multicenter study; newborn disease / complication; obesity; oral glucose tolerance test; preeclampsia; 

pregnancy diabetes mellitus / drug therapy; *pregnancy diabetes mellitus / *drug therapy; pregnancy outcome; 

randomized controlled trial; small for date infant 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 1 1 1 1 

Publication nr. #43 

Publication title 

Metformin versus insulin for the treatment of gestational diabetes. 

Publication authors 

Rowan JA, Hague WM, Gao W, Battin MR, Moore MP, for the MiG Trial Investigators. 

Publication journal and year 

 New England Journal of Medicine 2008;358(19):2003‐15. 
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C: comparison (s) 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 
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Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 
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Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 
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Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 
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Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 
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Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metformin versus insulin for the treatment of gestational diabetes. 

PMID 

18463376 

Abstract and author keywords 

Metformin is a logical treatment for women with gestational diabetes mellitus, but randomized trials to assess the 

efficacy and safety of its use for this condition are lacking. 

METHODS: 

We randomly assigned 751 women with gestational diabetes mellitus at 20 to 33 weeks of gestation to open 

treatment with metformin (with supplemental insulin if required) or insulin. The primary outcome was a composite 

of neonatal hypoglycemia, respiratory distress, need for phototherapy, birth trauma, 5-minute Apgar score less 

than 7, or prematurity. The trial was designed to rule out a 33% increase (from 30% to 40%) in this composite 

outcome in infants of women treated with metformin as compared with those treated with insulin. Secondary 

outcomes included neonatal anthropometric measurements, maternal glycemic control, maternal hypertensive 

complications, postpartum glucose tolerance, and acceptability of treatment. 

RESULTS: 

Of the 363 women assigned to metformin, 92.6% continued to receive metformin until delivery and 46.3% received 

supplemental insulin. The rate of the primary composite outcome was 32.0% in the group assigned to metformin 

and 32.2% in the insulin group (relative risk, 0.99 [corrected]; 95% confidence interval, 0.80 [corrected] to 1.23 
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[corrected]). More women in the metformin group than in the insulin group stated that they would choose to 

receive their assigned treatment again (76.6% vs. 27.2%, P<0.001). The rates of other secondary outcomes did not 

differ significantly between the groups. There were no serious adverse events associated with the use of 

metformin. 

CONCLUSIONS: 

In women with gestational diabetes mellitus, metformin (alone or with supplemental insulin) is not associated with 

increased perinatal complications as compared with insulin. The women preferred metformin to insulin treatment. 

(Australian New Zealand Clinical Trials Registry number, 12605000311651.). 

Copyright 2008 Massachusetts Medical Society. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Multicenter Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Diabetes, Gestational/drug therapy* 

Drug Therapy, Combination 

Female 

Gestational Age 

Humans 

Hypoglycemia/epidemiology 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Insulin/adverse effects 

Insulin/therapeutic use* 

Jaundice, Neonatal/epidemiology 

Metformin/adverse effects 

Metformin/therapeutic use* 

Patient Satisfaction 

Pregnancy 

Pregnancy Complications, Cardiovascular 

Pregnancy Outcome* 

Premature Birth/epidemiology 

Substances 
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Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Metformin versus insulin for the treatment of gestational diabetes. 

Publication accession no. 

351656455 

Abstract and author keywords 

Background: Metformin is a logical treatment for women with gestational diabetes mellitus, but randomized trials 

to assess the efficacy and safety of its use for this condition are lacking. Methods: We randomly assigned 751 

women with gestational diabetes mellitus at 20 to 33 weeks of gestation to open treatment with metformin (with 

supplemental insulin if required) or insulin. The primary outcome was a composite of neonatal hypoglycemia, 

respiratory distress, need for phototherapy, birth trauma, 5-minute Apgar score less than 7, or prematurity. The 

trial was designed to rule out a 33% increase (from 30% to 40%) in this composite outcome in infants of women 

treated with metformin as compared with those treated with insulin. Secondary outcomes included neonatal 

anthropometric measurements, maternal glycemic control, maternal hypertensive complications, postpartum 

glucose tolerance, and acceptability of treatment. Results: Of the 363 women assigned to metformin, 92.6% 

continued to receive metformin until delivery and 46.3% received supplemental insulin. The rate of the primary 

composite outcome was 32.0% in the group assigned to metformin and 32.2% in the insulin group (relative risk, 

1.00; 95% confidence interval, 0.90 to 1.10). More women in the metformin group than in the insulin group stated 

that they would choose to receive their assigned treatment again (76.6% vs. 27.2%, P<0.001). The rates of other 

secondary outcomes did not differ significantly between the groups. There were no serious adverse events 

associated with the use of metformin. Conclusions: In women with gestational diabetes mellitus, metformin (alone 

or with supplemental insulin) is not associated with increased perinatal complications as compared with insulin. 

The women preferred metformin to insulin treatment. (Australian New Zealand Clinical Trials Registry number, 

12605000311651.) Copyright © 2008 Massachusetts Medical Society. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

anthropometry 

Apgar score 

arthropathy / si [Side Effect] 

article 

birth injury 

clinical trial 

combination chemotherapy 

comparative study 

confidence interval 

controlled clinical trial 

controlled study 
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delivery 

drug dose increase 

drug efficacy 

drug safety 

female 

fetus death 

gastrointestinal symptom / si [Side Effect] 

glucose tolerance 

glycemic control 

heart disease / si [Side Effect] 

human 

hypoglycemia 

infection / si [Side Effect] 

intrauterine infection / si [Side Effect] 

major clinical study 

maternal hypertension 

monotherapy 

musculoskeletal system malformation / si [Side Effect] 

newborn infection / si [Side Effect] 

outcome assessment 

phototherapy 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

prematurity 

priority journal 

randomized controlled trial 

respiratory distress 

risk assessment 

side effect / si [Side Effect] 

urogenital tract malformation / si [Side Effect] 

glucose 

*insulin / ae [Adverse Drug Reaction] 

*insulin / ct [Clinical Trial] 

*insulin / cb [Drug Combination] 

*insulin / cm [Drug Comparison] 

*insulin / cr [Drug Concentration] 
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*insulin / do [Drug Dose] 

*insulin / dt [Drug Therapy] 

*metformin / ae [Adverse Drug Reaction] 

*metformin / ct [Clinical Trial] 

*metformin / cb [Drug Combination] 

*metformin / cm [Drug Comparison] 

*metformin / do [Drug Dose] 

*metformin / dt [Drug Therapy] 

diaformin 

metomin 

Candidate Terms: diaformin [drug term]; metomin [drug term] 

Drug Index Terms: glucose; *insulin / *adverse drug reaction / *clinical trial / *drug combination / 

*drug comparison / *drug concentration / *drug dose / *drug therapy; *metformin / *adverse drug reaction / 

*clinical trial / *drug combination / *drug comparison / *drug dose / *drug therapy 

Other Index Terms: adult; anthropometry; Apgar score; arthropathy / side effect; article; birth injury; 

clinical trial; combination chemotherapy; comparative study; confidence interval; controlled clinical trial; controlled 

study; delivery; drug dose increase; drug efficacy; drug safety; female; fetus death; gastrointestinal symptom / side 

effect; glucose tolerance; glycemic control; heart disease / side effect; human; hypoglycemia; infection / side effect; 

intrauterine infection / side effect; major clinical study; maternal hypertension; monotherapy; musculoskeletal 

system malformation / side effect; newborn infection / side effect; outcome assessment; phototherapy; 

*pregnancy diabetes mellitus / *drug therapy; prematurity; priority journal; randomized controlled trial; respiratory 

distress; risk assessment; side effect / side effect; urogenital tract malformation / side effect 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Publication nr. #44 

Publication title 

Metformin in gestational diabetes: the offspring follow‐up (MiG TOFU): body composition at 2 years of age. 

Publication authors 

Rowan JA, Rush EC, Obolonkin V, Battin M, Wouldes T, Hague WM.  

Publication journal and year 

 Diabetes Care 2011;34(10):2279‐84. 
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Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 
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Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 
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Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 
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Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 
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Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 
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PubMed bibliographic information 

 

Title 

Metformin in gestational diabetes: the offspring follow-up (MiG TOFU): body composition at 2 years of age. 

PMID 

21949222 

Abstract and author keywords 

OBJECTIVE: 

In women with gestational diabetes mellitus, who were randomized to metformin or insulin treatment, pregnancy 

outcomes were similar (Metformin in Gestational diabetes [MiG] trial). Metformin crosses the placenta, so it is 

important to assess potential effects on growth of the children. 

RESEARCH DESIGN AND METHODS: 

In Auckland, New Zealand, and Adelaide, Australia, women who had participated in the MiG trial were reviewed 

when their children were 2 years old. Body composition was measured in 154 and 164 children whose mothers had 

been randomized to metformin and insulin, respectively. Children were assessed with anthropometry, 

bioimpedance, and dual energy X-ray absorptiometry (DEXA), using standard methods. 

RESULTS: 

The children were similar for baseline maternal characteristics and pregnancy outcomes. In the metformin group, 

compared with the insulin group, children had larger mid-upper arm circumferences (17.2 ± 1.5 vs. 16.7 ± 1.5 cm; P 

= 0.002) and subscapular (6.3 ± 1.9 vs. 6.0 ± 1.7 mm; P = 0.02) and biceps skinfolds (6.03 ± 1.9 vs. 5.6 ± 1.7 mm; P = 

0.04). Total fat mass and percentage body fat assessed by bioimpedance (n = 221) and DEXA (n = 114) were not 

different. 

CONCLUSIONS: 

Children exposed to metformin had larger measures of subcutaneous fat, but overall body fat was the same as in 

children whose mothers were treated with insulin alone. Further follow-up is required to examine whether these 

findings persist into later life and whether children exposed to metformin will develop less visceral fat and be more 

insulin sensitive. If so, this would have significant implications for the current pandemic of diabetes. 

Publication types, MeSH terms, Substances 

Publication type 

Research Support, Non-U.S. Gov't 

MeSH terms 

Absorptiometry, Photon 

Anthropometry 

Body Composition/physiology* 

Child, Preschool 

Diabetes, Gestational/drug therapy* 

Diabetes, Gestational/physiopathology* 

Female 

Follow-Up Studies 

Humans 
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Hypoglycemic Agents/therapeutic use 

Insulin/therapeutic use 

Male 

Metformin/therapeutic use* 

Pregnancy 

Prenatal Exposure Delayed Effects 

Substances 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Metformin in gestational diabetes: The offspring follow-up (MiG TOFU) - Body composition at 2 years of age. 

Publication accession no. 

365163749 

Abstract and author keywords 

OBJECTIVE - In women with gestational diabetes mellitus, who were randomized to metformin or insulin treatment, 

pregnancy outcomes were similar (Metformin in Gestational diabetes [MiG] trial). Metformin crosses the placenta, 

so it is important to assess potential effects on growth of the children. RESEARCH DESIGN AND METHODS - In 

Auckland, New Zealand, and Adelaide, Australia, women who had participated in the MiG trial were reviewed when 

their children were 2 years old. Body composition was measured in 154 and 164 children whose mothers had been 

randomized to metformin and insulin, respectively. Children were assessed with anthropometry, bioimpedance, 

and dual energy X-ray absorptiometry (DEXA), using standard methods. RESULTS - The children were similar for 

baseline maternal characteristics and pregnancy outcomes. In the metformin group, compared with the insulin 

group, children had larger mid-upper arm circumferences (17.2 +/- 1.5 vs. 16.7 +/- 1.5 cm; P = 0.002) and 

subscapular (6.3 +/- 1.9 vs. 6.0 +/- 1.7 mm; P = 0.02) and biceps skinfolds (6.03 +/- 1.9 vs. 5.6 +/- 1.7 mm; P = 0.04). 

Total fat mass and percentage body fat assessed by bioimpedance (n = 221) and DEXA (n = 114) were not different. 

CONCLUSIONS-Children exposed to metformin had larger measures of subcutaneous fat, but overall body fat was 

the same as in children whose mothers were treated with insulin alone. Further follow-up is required to examine 

whether these findings persist into later life and whether children exposed to metformin will develop less visceral 

fat and be more insulin sensitive. If so, this would have significant implications for the current pandemic of 

diabetes. © 2011 by the American Diabetes Association. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

anthropometry 

arm circumference 

article 

body composition 

body fat 
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controlled study 

diabetes control 

dual energy X ray absorptiometry 

female 

follow up 

human 

impedance 

major clinical study 

maternal care 

obesity 

outcome assessment 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy outcome 

progeny 

skinfold thickness 

subcutaneous fat 

insulin / dt [Drug Therapy] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: insulin / drug therapy; *metformin / *drug therapy 

Other Index Terms: adult; anthropometry; arm circumference; article; body composition; body fat; 

controlled study; diabetes control; dual energy X ray absorptiometry; female; follow up; human; impedance; major 

clinical study; maternal care; obesity; outcome assessment; *pregnancy diabetes mellitus / *drug therapy; 

pregnancy diabetes mellitus / drug therapy; pregnancy outcome; progeny; skinfold thickness; subcutaneous fat 

 

 

Publication characteristics 

 

Publication nr. #45 

Publication title 

A trial in progress: gestational diabetes. 

Publication authors 

Rowan JA, on behalf of the MiG Investigators. 

Publication journal and year 

 Diabetes Care 2007;30(Suppl 2):S214‐S219. 
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Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 1 0 1 

 

2. outcome (s) 

0 1 0 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 
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Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 
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O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 
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Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 
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Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 
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Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 
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Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 
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Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

A trial in progress: gestational diabetes. Treatment with metformin compared with insulin (the Metformin in 

Gestational Diabetes [MiG] trial). 

PMID 

17596475 

Abstract and author keywords 

N/A 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Multicenter Study 

Randomized Controlled Trial 

MeSH terms 

Adult 

Diabetes, Gestational/drug therapy* 

Female 

Humans 

Hypoglycemic Agents/adverse effects 

Hypoglycemic Agents/therapeutic use* 

Insulin/therapeutic use* 

Metformin/adverse effects 

Metformin/therapeutic use* 

Morbidity 

Pregnancy 

Prenatal Exposure Delayed Effects 

Prospective Studies 
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Substances 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

A trial in progress: Gestational diabetes. Treatment with metformin compared with insulin (the Metformin in 

Gestational Diabetes [MiG] trial). 

Publication accession no. 

47036428 

Abstract and author keywords 

N/A 

Subject headings, drug index terms & other index terms 

Subject Headings:  

article 

blood pressure 

clinical trial 

drug effect 

human 

hypertension 

preeclampsia 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnant woman 

unspecified side effect / si [Side Effect] 

insulin / ct [Clinical Trial] 

insulin / cm [Drug Comparison] 

insulin / dt [Drug Therapy] 

metformin / ae [Adverse Drug Reaction] 

metformin / ct [Clinical Trial] 

metformin / cm [Drug Comparison] 

metformin / do [Drug Dose] 

metformin / dt [Drug Therapy] 

drug dose escalation 

Candidate Terms: drug dose escalation [other term] 
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Drug Index Terms: insulin / clinical trial / drug comparison / drug therapy; metformin / adverse drug 

reaction / clinical trial / drug comparison / drug dose / drug therapy 

Other Index Terms: article; blood pressure; clinical trial; drug effect; human; hypertension; 

preeclampsia; *pregnancy diabetes mellitus / *drug therapy; pregnant woman; unspecified side effect / side effect 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 0 1 1 

 

I: intervention (s) 

1 0 1 1 

Publication nr. #46 

Publication title 

Neurodevelopmental outcome at 2 years in offspring of women randomised to metformin or insulin treatment for 

gestational diabetes.  

Publication authors 

Wouldes TA, Battin M, Coat S, Rush EC, Hague WM, Rowan JA.  

Publication journal and year 

 Archives of Disease in Childhood. Fetal and Neonatal Edition 2016;101(6):F488‐93. 
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C: comparison (s) 

1 0 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 0 1 0 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 
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Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 
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Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 
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Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 
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Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 
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Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Neurodevelopmental outcome at 2 years in offspring of women randomised to metformin or insulin treatment for 

gestational diabetes. 

PMID 

26912348 

Abstract and author keywords 

OBJECTIVE: 

Gestational diabetes mellitus (GDM) is a common complication of pregnancy and is increasingly being treated with 

metformin that crosses the placenta rather than insulin, which does not. This study seeks to examine the 

neurodevelopment of offspring of women treated with metformin or insulin for GDM. 

 

DESIGN: 

We performed a prospective follow-up study of children whose mothers had been randomly assigned at 20-33 

weeks gestation to treatment with metformin or insulin for GDM. Of the 211 children followed up at 2 years, 128 

were from Auckland, New Zealand (64 metformin vs 64 insulin), and 83 from Adelaide, Australia (39 metformin vs 

49 insulin). Neurodevelopment was examined with the Bayley Scales of Infant Development V.2 mental 
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development index (MDI) and psychomotor development index (PDI). Clinical and demographic background 

characteristics were obtained at enrolment, birth and follow-up. 

 

RESULTS: 

No significant differences were found between treatment groups in clinical or demographic characteristics. The 

MDI and PDI composite scores were tested with general linear models. No significant differences were found 

between metformin and insulin, respectively, in New Zealand (MDI, M=83.6 vs 86.9 and PDI, M=83.4 vs M=85.2) or 

Australia (MDI, M=102.5 vs M=98.4 and PDI, M=105.6 vs M=99.9) and no interactions observed. The differences in 

neurodevelopmental outcomes between the Auckland and Adelaide cohorts were explained by parental ethnicity, 

infant birth weight >4000 g, neonatal hypoglycaemia, maternal glycaemia and smoking in the household. 

 

CONCLUSIONS: 

This study provides additional data supporting the safety of metformin in the treatment of GDM. 

 

TRIAL REGISTRATION NUMBER: 

ACTRN 12605000311651. 

 

Published by the BMJ Publishing Group Limited. For permission to use (where not already granted under a licence) 

please go to http://www.bmj.com/company/products-services/rights-and-licensing/. 

 

KEYWORDS: 

Gestational Diabetes Mellitus; Metformin; Neurodevelopment; Outcomes research 

 

Publication types, MeSH terms, Substances 

N/A 

 

 

Embase bibliographic information 

Title  

Neurodevelopmental outcome at 2 years in offspring of women randomised to metformin or insulin treatment for 

gestational diabetes. 

Publication accession no. 

613161749 

Abstract and author keywords 

Objective: Gestational diabetes mellitus (GDM) is a common complication of pregnancy and is increasingly being 

treated with metformin that crosses the placenta rather than insulin, which does not. This study seeks to examine 

the neurodevelopment of offspring of women treated with metformin or insulin for GDM. Design: We performed a 

prospective follow-up study of children whose mothers had been randomly assigned at 20-33 weeks gestation to 

treatment with metformin or insulin for GDM. Of the 211 children followed up at 2 years, 128 were from Auckland, 

New Zealand (64 metformin vs 64 insulin), and 83 from Adelaide, Australia (39 metformin vs 49 insulin). 

Neurodevelopment was examined with the Bayley Scales of Infant Development V.2 mental development index 
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(MDI) and psychomotor development index (PDI). Clinical and demographic background characteristics were 

obtained at enrolment, birth and follow-up. Results: No significant differences were found between treatment 

groups in clinical or demographic characteristics. The MDI and PDI composite scores were tested with general linear 

models. No significant differences were found between metformin and insulin, respectively, in New Zealand (MDI, 

M=83.6 vs 86.9 and PDI, M=83.4 vs M=85.2) or Australia (MDI, M=102.5 vs M=98.4 and PDI, M=105.6 vs M=99.9) 

and no interactions observed. The differences in neurodevelopmental outcomes between the Auckland and 

Adelaide cohorts were explained by parental ethnicity, infant birth weight >4000 g, neonatal hypoglycaemia, 

maternal glycaemia and smoking in the household. Conclusions: This study provides additional data supporting the 

safety of metformin in the treatment of GDM. 

Subject headings, drug index terms & other index terms 

Subject Headings: article 

Australia 

Australian 

autism 

Bayley Scales of Infant Development 

cleft palate 

cohort analysis 

controlled study 

father 

female 

follow up 

glucose blood level 

happy puppet syndrome 

hemoglobin blood level 

human 

*insulin treatment 

major clinical study 

*mental development 

mental development assessment 

mother 

New Zealand 

New Zealander 

Polynesian 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy outcome 

priority journal 

*progeny 
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prospective study 

psychomotor development 

randomized controlled trial 

seizure 

speech delay 

glucose / ec [Endogenous Compound] 

hemoglobin A1c / ec [Endogenous Compound] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

mental development index 

Psychomotor Development Index 

Candidate Terms: mental development index [other term]; psychomotor development index [other 

term] 

Drug Index Terms: glucose / endogenous compound; hemoglobin A1c / endogenous compound; 

*insulin / *drug comparison / *drug therapy; *metformin / *drug comparison / *drug therapy 

Other Index Terms: Article; Australia; Australian; autism; Bayley Scales of Infant Development; cleft 

palate; cohort analysis; controlled study; father; female; follow up; glucose blood level; happy puppet syndrome; 

hemoglobin blood level; human; *insulin treatment; major clinical study; *mental development; mental 

development assessment; mother; New Zealand; New Zealander; Polynesian; *pregnancy diabetes mellitus / *drug 

therapy; pregnancy diabetes mellitus / drug therapy; *pregnancy outcome; priority journal; *progeny; prospective 

study; psychomotor development; randomized controlled trial; seizure; speech delay 

 

 

Publication characteristics 

 

Publication nr. #47 

Publication title 

Glibenclamide in the treatment for gestational diabetes mellitus in a compared study to insulin. 

Publication authors 

Silva JC, Bertini AM, Taborda W, Becker F, Bebber FR, Aquim GM, et al 

Publication journal and year 

Arquivos Brasileiros de Endocrinologia e Metabologia 2007;51(4):541‐6. 
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Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 0 1 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 
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Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 
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Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 
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Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 
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Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 
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PubMed bibliographic information 

 

Title 

[Glibenclamide in the treatment for gestational diabetes mellitus in a compared study to insulin]. 

PMID 

17684614 

Abstract and author keywords 

OBJECTIVES: 

To study glibenclamide as a treatment for gestational diabetes mellitus (GDM) and its impact on newborn birth 

weight and neonatal glycemia as compared to insulin. 

 

METHODS: 

A randomized and open-label clinical trial, conducted from October 1st, 2003 to March 8, 2005. Seventy-two 

pregnant women with gestational diabetes mellitus requiring drug therapy were randomized and allocated into two 

groups--insulin and glibenclamide. 

 

RESULTS: 

The general characteristics in both groups were similar, except for the results of the 75 g OGTT, which were higher 

in the glibenclamide group (p= 0.02). Maternal fasting and postprandial glucose levels presented no difference. Six 

(18.75%) pregnant women received the maximum dose of glibenclamide with no glycemic control. The birth weight 

was higher in the group treated with glibenclamide (p= 0.01), and the incidence of macrosomic newborns 

statistically different (p= 0.01). Neonatal hypoglycemia was more frequent (p= 0.01) in newborns of glibenclamide 

group, with one single case of persistent hypoglycemia. 

 

CONCLUSION: 

Glibenclamide can be the first line drug for glycemic control in most GDM patients. The birth weight and incidence 

of hypoglycemia were higher in the glibenclamide group, but with one single case of persistent hypoglycemia that 

required intravenous infusion of glucose. 

Publication types, MeSH terms, Substances 

Publication types 
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English Abstract 
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MeSH terms 
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Birth Weight/drug effects 

Blood Glucose/analysis* 

Chi-Square Distribution 
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Pregnancy Outcome 
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Statistics, Nonparametric 

Treatment Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 
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Embase bibliographic information 

Title  

Glibenclamide in the treatment for gestational diabetes mellitus in a compared study to insulin. 

Publication accession no. 

47253409 

Abstract and author keywords 

Gestational diabetes, Glyburide, Hypoglycemic drugs, Treatment 

 

Objectives: To study glibenclamide as a treatment for gestational diabetes mellitus (GDM) and its impact on 

newborn birth weight and neonatal glycemia as compared to insulin. Methods: A randomized and open-label 

clinical trial, conducted from October 1st, 2003 to March 8, 2005. Seventy-two pregnant women with gestational 

diabetes mellitus requiring drug therapy were randomized and allocated into two groups - insulin and 

glibenclamide. Results: The general characteristics in both groups were similar, except for the results of the 75 g 

OGTT, which were higher in the glibenclamide group (p= 0.02). Maternal fasting and postprandial glucose levels 

presented no difference. Six (18.75%) pregnant women received the maximum dose of glibenclamide with no 

glycemic control. The birth weight was higher in the group treated with glibenclamide (p= 0.01), and the incidence 

of macrosomic newborns statistically different (p= 0.01). Neonatal hypoglycemia was more frequent (p= 0.01) in 

newborns of glibenclamide group, with one single case of persistent hypoglycemia. Conclusion: Glibenclamide can 
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be the first line drug for glycemic control in most GDM patients. The birth weight and incidence of hypoglycemia 

were higher in the glibenclamide group, but with one single case of persistent hypoglycemia that required 

intravenous infusion of glucose. 
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drug combination 
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treatment outcome 
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*insulin / dt [Drug Therapy] 
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*drug therapy 
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therapy; pregnancy outcome; prospective study; randomized controlled trial; treatment outcome 
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Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 
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PubMed 

Retrievable in  

TI-AB-KEY 
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PubMed 

Retrievable in 

MeSH  
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Embase 

Retrievable in 

TI-AB-KEY 
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heading  
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O: outcome (s) 

    

 

1. outcome (s) 
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2. outcome (s) 
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Publication nr. #48 

Publication title 

 Randomized trial of metformin versus insulin in the management of gestational diabetes.  

Publication authors 

Spaulonci CP, Bernardes LS, Trindade TC, Zugaib M, Francisco RPV. 

Publication journal and year 

American Journal of Obstetrics and Gynecology 2013;209(1):34.e1‐34.e7. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 
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Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 
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Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 
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Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 
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Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

 

Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 



Retrieval of PICO elements in Cochrane-included studies 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 
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Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 
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Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Randomized trial of metformin vs insulin in the management of gestational diabetes. 

PMID 

23524173 

Abstract and author keywords 

OBJECTIVE: 

To evaluate glycemic control in women receiving metformin or insulin for gestational diabetes, and to identify 

factors predicting the need for supplemental insulin in women initially treated with metformin. 

STUDY DESIGN: 

Women with gestational diabetes who failed to achieve glycemic control with diet and exercise were randomized 

to receive metformin (n = 47) or insulin (n = 47). Criteria for inclusion were singleton pregnancy, diet, and exercise 

for a minimum period of 1 week without satisfactory glycemic control, absence of risk factors for lactic acidosis, and 

absence of anatomic and/or chromosome anomalies of the conceptus. Patients who were lost to prenatal follow-

up were excluded. 

RESULTS: 

Comparison of mean pretreatment glucose levels showed no significant difference between groups (P = .790). After 

introduction of the drug, lower mean glucose levels were observed in the metformin group (P = .020), mainly 

because of lower levels after dinner (P = .042). Women using metformin presented less weight gain (P = .002) and a 

lower frequency of neonatal hypoglycemia (P = .032). Twelve women in the metformin group (26.08%) required 

supplemental insulin for glycemic control. Early gestational age at diagnosis (odds ratio, 0.71; 95% confidence 

interval, 0.52-0.97; P = .032) and mean pretreatment glucose level (odds ratio, 1.061; 95% confidence interval, 

1.001-1.124; P = .046) were identified as predictors of the need for insulin. 

CONCLUSION: 

Metformin was found to provide adequate glycemic control with lower mean glucose levels throughout the day, 

less weight gain and a lower frequency of neonatal hypoglycemia. Logistic regression analysis showed that 

gestational age at diagnosis and mean pretreatment glucose level were predictors of the need for supplemental 

insulin therapy in women initially treated with metformin. 

Copyright © 2013 Mosby, Inc. All rights reserved. 
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Randomized trial of metformin vs insulin in the management of gestational diabetes. 

Publication accession no. 
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Abstract and author keywords 

Gestational diabetes, Insulin, Metformin, Randomized trial 

 

OBJECTIVE: To evaluate glycemic control in women receiving metformin or insulin for gestational diabetes, and to 

identify factors predicting the need for supplemental insulin in women initially treated with metformin. STUDY 

DESIGN: Women with gestational diabetes who failed to achieve glycemic control with diet and exercise were 

randomized to receive metformin (n = 47) or insulin (n = 47). Criteria for inclusion were singleton pregnancy, diet, 

and exercise for a minimum period of 1 week without satisfactory glycemic control, absence of risk factors for lactic 

acidosis, and absence of anatomic and/or chromosome anomalies of the conceptus. Patients who were lost to 

prenatal followup were excluded. RESULTS: Comparison of mean pretreatment glucose levels showed no significant 

difference between groups (P = .790). After introduction of the drug, lower mean glucose levels were observed in 

the metformin group (P = .020), mainly because of lower levels after dinner (P = .042). Women using metformin 

presented less weight gain (P=.002) and a lower frequency of neonatal hypoglycemia (P= .032). Twelve women in 

the metformin group (26.08%) required supplemental insulin for glycemic control. Early gestational age at diagnosis 

(odds ratio, 0.71; 95% confidence interval, 0.52e0.97; P = .032) and mean pretreatment glucose level (odds ratio, 

1.061; 95% confidence interval, 1.001e1.124; P =.046) were identified as predictors of the need for insulin. 

CONCLUSION: Metformin was found to provide adequate glycemic control with lower mean glucose levels 

throughout the day, less weight gain and a lower frequency of neonatal hypoglycemia. Logistic regression analysis 

showed that gestational age at diagnosis and mean pretreatment glucose level were predictors of the need for 

supplemental insulin therapy in women initially treated with metformin. © 2013 Mosby, Inc. All rights reserved. 
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Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 
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Retrievable in  

TI-AB-KEY 
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Publication nr. #49 

Publication title 

 The effects of metformin treatment of gestational diabetes on maternal weight and glucose tolerance post‐

partum‐ a prospective follow‐up study.  

Publication authors 

Pellonpera O, Ronnemaa T, Ekblad U, Vahlberg T, Tertti K.  

Publication journal and year 

Acta Obstetricia et Gynecologica Scandinavica 2016;95(1):79‐87. 



Retrieval of PICO elements in Cochrane-included studies 

 

 

Data extraction and validation information 
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Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 
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O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 
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adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

 

Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 
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gestation) 
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Birthweight and z score 
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Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 
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Respiratory distress syndrome 
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Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 
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Later infant/childhood outcomes 

Weight and z scores 
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Head circumference and z scores 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 
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Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 
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Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 
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Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

The effects of metformin treatment of gestational diabetes on maternal weight and glucose tolerance postpartum--

a prospective follow-up study. 

PMID 

26439816 

Abstract and author keywords 

INTRODUCTION: 

Metformin seems to reduce gestational weight gain compared with insulin in women with gestational diabetes 

(GDM). Women with GDM requiring insulin are more likely to develop abnormal glucose tolerance postpartum than 

women treated with diet only. In this prospective follow-up study of a randomized clinical trial, we investigated the 

effect of metformin treatment in women with GDM on weight gain and glucose tolerance postpartum. 

 

MATERIALS AND METHODS: 

Women with GDM with two or more pathologic glucose values at 2-h 75-g oral glucose tolerance test (OGTT) were 

recruited. Those needing medication to achieve sufficient glycemic control were randomized at 22-34 weeks of 

gestation to either metformin (n = 110) or insulin (n = 107) treatment until delivery. A third GDM group (n = 128) 

requiring no medication had only diet treatment. Weight, OGTT and glycosylated hemoglobin (HbA1c) were 

determined at 6-8 weeks and 1 year postpartum. 

 

RESULTS: 

At least one postpartum visit was attended by 104, 101 and 120 women in the metformin, insulin and diet-only 

groups, respectively. No significant differences were found in the change of weight, HbA1c or OGTT glucose values 

between the groups during the study (p ≥ 0.121 in all comparisons). One year postpartum the diet-only group had 

less impaired glucose tolerance compared with the metformin and insulin groups (7.1%, 19.1% and 15.6%, 

respectively; overall p = 0.039) and a lower incidence of diabetes (p = 0.027). 

 

CONCLUSIONS: 

Short-term metformin therapy does not affect weight, HbA1c or OGTT glucose values postpartum compared with 

insulin or diet-only treatments. Women with GDM requiring no medication are least likely to develop impaired 

glucose tolerance or diabetes postpartum. 
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TRIAL REGISTRATION: 

ClinicalTrials.gov NCT01240785. 

 

© 2015 Nordic Federation of Societies of Obstetrics and Gynecology. 
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Embase bibliographic information 

Title  

The effects of metformin treatment of gestational diabetes on maternal weight and glucose tolerance postpartum--

a prospective follow-up study. 

Publication accession no. 

606816159 

Abstract and author keywords 

Gestational diabetes, glucose tolerance, insulin, metformin, postpartum, weight 

 

Introduction. Metformin seems to reduce gestational weight gain compared with insulin in women with gestational 

diabetes (GDM). Women with GDM requiring insulin are more likely to develop abnormal glucose tolerance 

postpartum than women treated with diet only. In this prospective follow-up study of a randomized clinical trial, 

we investigated the effect of metformin treatment in women with GDM on weight gain and glucose tolerance 

postpartum. Materials and Methods. Women with GDM with two or more pathologic glucose values at 2-h 75-g 

oral glucose tolerance test (OGTT) were recruited. Those needing medication to achieve sufficient glycemic control 

were randomized at 22-34 weeks of gestation to either metformin (n = 110) or insulin (n = 107) treatment until 

delivery. A third GDM group (n = 128) requiring no medication had only diet treatment. Weight, OGTT and 

glycosylated hemoglobin (HbA1c) were determined at 6-8 weeks and 1 year postpartum. Results. At least one 

postpartum visit was attended by 104, 101 and 120 women in the metformin, insulin and diet-only groups, 

respectively. No significant differences were found in the change of weight, HbA1c or OGTT glucose values between 

the groups during the study (p >= 0.121 in all comparisons). One year postpartum the diet-only group had less 

impaired glucose tolerance compared with the metformin and insulin groups (7.1%, 19.1% and 15.6%, respectively; 

overall p = 0.039) and a lower incidence of diabetes (p = 0.027). Conclusions. Short-term metformin therapy does 

not affect weight, HbA1c or OGTT glucose values postpartum compared with insulin or diet-only treatments. 

Women with GDM requiring no medication are least likely to develop impaired glucose tolerance or diabetes 

postpartum. 

Copyright © 2015 Nordic Federation of Societies of Obstetrics and Gynecology. 

 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

controlled study 

diet therapy 

drug effect 

female 
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follow up 

gestational age 

*glucose tolerance 

glycemic control 

human 

major clinical study 

oral glucose tolerance test 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

priority journal 

*puerperium 

randomized controlled trial 

treatment duration 

*weight gain 

hemoglobin A1c / ec [Endogenous Compound] 

insulin / ct [Clinical Trial] 

insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: hemoglobin A1c / endogenous compound; insulin / clinical trial / drug therapy; 

*metformin / *clinical trial / *drug therapy 

Other Index Terms: adult; Article; controlled study; diet therapy; drug effect; female; follow up; 

gestational age; *glucose tolerance; glycemic control; human; major clinical study; oral glucose tolerance test; 

*pregnancy diabetes mellitus / *drug therapy; pregnancy diabetes mellitus / drug therapy; priority journal; 

*puerperium; randomized controlled trial; treatment duration; *weight gain 

 

 

Publication nr. #50 

Publication title 

  Metformin vs. insulin in gestational diabetes. A randomized study characterizing metformin patients needing 

additional insulin. 

Publication authors 

Tertti K, Ekblad U, Koskinen P, Vahlberg T, Ronnemaa T.  

Publication journal and year 

 Diabetes, Obesity & Metabolism 2013;15(3):246‐51. 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

 

Insulin (any type) versus oral anti‐diabetic agents 

 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

 

Insulin (any type) versus diet/standard care 

 

Insulin (any type) versus exercise 

 

Insulin (any type) versus diet plus exercise 

 

Insulin regimen A versus insulin regimen B 

 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 
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hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Maternal hypoglycaemia (as defined by 

trialists) 

 

Glycaemic control during/end of treatment 

(as defined by trialists) 

 

Weight gain in pregnancy 

 

Adherence to the intervention 

 

Induction of labour 

 

Placental abruption 

 

Postpartum haemorrhage (as defined by 

trialists) 

 

Postpartum infection 

 

Perineal trauma/tearing 

 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

 

Maternal mortality 

 

Sense of well‐being and quality of life 

 

Behavioural changes associated with the 

intervention 

 

Views of the intervention 

 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 
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Long‐term outcomes for mother 

Postnatal depression 

 

Body mass index (BMI) 

 

Postnatal weight retention or return to pre‐

pregnancy weight 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Fetal/neonatal outcomes 

Stillbirth 

 

Neonatal death 

 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

 

Gestational age at birth 

 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 
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Five‐minute Apgar less than seven 

 

Birthweight and z score 

 

Head circumference and z score 

 

Length and z score 

 

Ponderal index 

 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

 

Neonatal hypoglycaemia (as defined by 

trialists) 

 

Respiratory distress syndrome 

 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

 

Hypocalcaemia (as defined by trialists) 

 

Polycythaemia (as defined by trialists) 

 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

 

Later infant/childhood outcomes 

Weight and z scores 

 

Height and z scores 

 

Head circumference and z scores 
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Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Educational attainment 

 

Blood pressure 

 

Type 1 diabetes 

 

Type 2 diabetes 

 

Impaired glucose tolerance 

 

Dyslipidaemia or metabolic syndrome 

 

Child as an adult outcomes 

Weight 

 

Height 

 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

 

Employment, education and social 

status/achievement 

 

Dyslipidaemia or metabolic syndrome 

 

Type 1 diabetes 

 

Type 2 diabetes 
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Impaired glucose tolerance 

 

Health service use 

Number of antenatal visits or admissions 

 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

 

Admission to neonatal intensive care 

unit/nursery 

 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

 

Length of antenatal stay 

 

Length of postnatal stay (maternal) 

 

Length of postnatal stay (baby) 

 

Cost of maternal care 

 

Cost of offspring care 

 

Costs associated with the intervention 

 

Costs to families associated with the 

management provided 

 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

 

Costs to families ‐ change of diet, extra 

antenatal visits 

 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 
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Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metformin vs. insulin in gestational diabetes. A randomized study characterizing metformin patients needing 

additional insulin. 

PMID 

23020608 

Abstract and author keywords 

AIMS: 

We compared metformin with insulin as treatment of gestational diabetes mellitus (GDM). Furthermore, we aimed 

to characterize metformin-treated patients needing additional insulin to achieve prespecified glucose targets. 

METHODS: 

We conducted a single centre randomized controlled study with non-inferiority design comparing metformin and 

insulin in the treatment of 217 GDM patients having birth weight as primary outcome variable. 

 

RESULTS: 

There were no significant differences in mean birth weight expressed in grams [+15 (90% confidence interval (CI): -

121 to 89)] or SD units [+0.04 (90% CI: -0.27 to 0.18)] between the metformin and insulin groups. There were no 

significant differences in neonatal or maternal data between the groups. Only 23 (20.9%) of the 110 patients in the 

metformin group needed additional insulin. Compared with the patients on metformin only, those needing 

additional insulin were older (p = 0.04), their oral glucose tolerance test had been performed earlier and diabetes 

therapy started earlier in gestation (p = 0.01 and p = 0.004, respectively). The risk for additional insulin was 4.6-fold 

in women with baseline serum fructosamine concentration above median compared with those below median. 

CONCLUSIONS: 

Metformin is an effective alternative to insulin in the treatment of GDM patients. Serum fructosamine may help in 

predicting the adequacy of metformin treatment alone. 

Publication types, MeSH terms, Substances 

Publication types 

Comparative Study 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Birth Weight 

Blood Glucose/drug effects* 

Blood Glucose/metabolism 
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Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 

Drug Administration Schedule 

Female 

Humans 

Hypoglycemic Agents/blood 

Hypoglycemic Agents/therapeutic use* 

Insulin/blood 

Insulin/therapeutic use* 

Male 

Metformin/blood 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Treatment Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Metformin vs. insulin in gestational diabetes. A randomized study characterizing metformin patients needing 

additional insulin. 

Publication accession no. 

52277786 

Abstract and author keywords 

Antidiabetic drug, Metformin, Randomized trial 

 

Aims: We compared metformin with insulin as treatment of gestational diabetes mellitus (GDM). Furthermore, we 

aimed to characterize metformin-treated patients needing additional insulin to achieve prespecified glucose 

targets. Methods: We conducted a single centre randomized controlled study with non-inferiority design comparing 

metformin and insulin in the treatment of 217 GDM patients having birth weight as primary outcome variable. 

Results: There were no significant differences in mean birth weight expressed in grams [+15 (90% confidence 

interval (CI): -121 to 89)] or SD units [+0.04 (90% CI: -0.27 to 0.18)] between the metformin and insulin groups. 

There were no significant differences in neonatal or maternal data between the groups. Only 23 (20.9%) of the 110 

patients in the metformin group needed additional insulin. Compared with the patients on metformin only, those 



Retrieval of PICO elements in Cochrane-included studies 

 

needing additional insulin were older (p=0.04), their oral glucose tolerance test had been performed earlier and 

diabetes therapy started earlier in gestation (p=0.01 and p=0.004, respectively). The risk for additional insulin was 

4.6-fold in women with baseline serum fructosamine concentration above median compared with those below 

median. Conclusions: Metformin is an effective alternative to insulin in the treatment of GDM patients. Serum 

fructosamine may help in predicting the adequacy of metformin treatment alone. © 2012 Blackwell Publishing Ltd. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

brachial plexus injury / co [Complication] 

controlled study 

drug dose increase 

drug megadose 

drug withdrawal 

female 

fetus weight 

fructosamine blood level 

gastrointestinal symptom / si [Side Effect] 

hemoglobin blood level 

human 

major clinical study 

open study 

oral glucose tolerance test 

outcome assessment 

outcome variable 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

randomized controlled trial 

shoulder dystocia / co [Complication] 

fructosamine / ec [Endogenous Compound] 

hemoglobin A1c / ec [Endogenous Compound] 

*insulin aspart / ct [Clinical Trial] 

*insulin aspart / cm [Drug Comparison] 

*insulin aspart / dt [Drug Therapy] 

*insulin lispro / ct [Clinical Trial] 

*insulin lispro / cm [Drug Comparison] 

*insulin lispro / dt [Drug Therapy] 
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*isophane insulin / ct [Clinical Trial] 

*isophane insulin / cm [Drug Comparison] 

*isophane insulin / dt [Drug Therapy] 

*metformin / ae [Adverse Drug Reaction] 

*metformin / cm [Drug Comparison] 

*metformin / do [Drug Dose] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: fructosamine / endogenous compound; hemoglobin A1c / endogenous compound; 

*insulin aspart / *clinical trial / *drug comparison / *drug therapy; *insulin lispro / *clinical trial / *drug comparison 

/ *drug therapy; *isophane insulin / *clinical trial / *drug comparison / *drug therapy; *metformin / *adverse drug 

reaction / *drug comparison / *drug dose / *drug therapy 

Other Index Terms: adult; article; birth weight; brachial plexus injury / complication; controlled study; 

drug dose increase; drug megadose; drug withdrawal; female; fetus weight; fructosamine blood level; 

gastrointestinal symptom / side effect; hemoglobin blood level; human; major clinical study; open study; oral 

glucose tolerance test; outcome assessment; outcome variable; *pregnancy diabetes mellitus / *drug therapy; 

pregnancy diabetes mellitus / drug therapy; randomized controlled trial; shoulder dystocia / complication 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Publication nr. #51 

Publication title 

Neurodevelopment of two‐year old children exposed to metformin and insulin in gestational diabetes mellitus.  

Publication authors 

Tertti K, Eskola E, Ronnemaa T, Haataja L.  

Publication journal and year 

  Journal of Developmental and Behavioral Pediatrics 2015;36:752‐7. 
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Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 0 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 
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Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 
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Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 
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Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Neurodevelopment of Two-Year-Old Children Exposed to Metformin and Insulin in Gestational Diabetes Mellitus. 

PMID 

26535884 

Abstract and author keywords 

OBJECTIVE: 

To compare cognitive, language, and motor skills and results of neurological examination in 2-year-old children 

born to mothers with gestational diabetes mellitus treated with metformin with those treated with insulin. 

METHOD: 

The children of mothers with gestational diabetes mellitus randomized to metformin (n = 75) or insulin (n = 71) 

treatment during pregnancy were examined by standardized developmental and neurological measures; the Bayley 

Scales of Infant and Toddler Development (Bayley-III) and the Hammersmith Infant Neurological Examination. 

RESULTS: 

There were no significant differences between the metformin and insulin groups in the Bayley Scales of Infant and 

Toddler Development (Bayley-III) test of cognitive scale (p = .12), receptive communication (p = .14) or expressive 

communication (p = .75), fine motor scale (p = .10) or gross motor scale (p = .13), or the global scores of 

Hammersmith Infant Neurological Examination (p = .14). None of the children had a clinically significant 

developmental problem. However, compared with age-adjusted norms, a trend for weaker language performance 

was observed in both study groups. 

CONCLUSION: 

No differences in neurodevelopmental outcome were seen in 2-year-old children born to mothers with gestational 

diabetes mellitus (GDM) treated with insulin or metformin during pregnancy. The results suggest that children born 

to mothers with GDM and exposed to metformin in utero do not systematically need extensive formal 

neurodevelopmental assessment in early childhood. 

Publication types, MeSH terms, Substances 

Publication types 
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Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Adult 

Child Development/drug effects* 

Child, Preschool 

Diabetes, Gestational/drug therapy* 

Female 

Humans 

Insulin/adverse effects* 

Insulin/therapeutic use 

Male 

Metformin/adverse effects* 

Metformin/therapeutic use 

Neuropsychological Tests 

Pregnancy 

Prenatal Exposure Delayed Effects/chemically induced* 

Substances 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Neurodevelopment of Two-Year-Old Children Exposed to Metformin and Insulin in Gestational Diabetes Mellitus. 

Publication accession no. 

611792507 

Abstract and author keywords 

OBJECTIVE: To compare cognitive, language, and motor skills and results of neurological examination in 2-year-old 

children born to mothers with gestational diabetes mellitus treated with metformin with those treated with insulin. 

METHOD: The children of mothers with gestational diabetes mellitus randomized to metformin (n = 75) or insulin (n 

= 71) treatment during pregnancy were examined by standardized developmental and neurological measures; the 

Bayley Scales of Infant and Toddler Development (Bayley-III) and the Hammersmith Infant Neurological 

Examination. 

RESULTS: There were no significant differences between the metformin and insulin groups in the Bayley Scales of 

Infant and Toddler Development (Bayley-III) test of cognitive scale (p = .12), receptive communication (p = .14) or 

expressive communication (p = .75), fine motor scale (p = .10) or gross motor scale (p = .13), or the global scores of 

Hammersmith Infant Neurological Examination (p = .14). None of the children had a clinically significant 
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developmental problem. However, compared with age-adjusted norms, a trend for weaker language performance 

was observed in both study groups. 

CONCLUSION: No differences in neurodevelopmental outcome were seen in 2-year-old children born to mothers 

with gestational diabetes mellitus (GDM) treated with insulin or metformin during pregnancy. The results suggest 

that children born to mothers with GDM and exposed to metformin in utero do not systematically need extensive 

formal neurodevelopmental assessment in early childhood. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

child development 

controlled study 

female 

human 

male 

neuropsychological test 

pregnancy 

prenatal exposure 

preschool child 

randomized controlled trial 

insulin / ae [Adverse Drug Reaction] 

insulin / dt [Drug Therapy] 

metformin / ae [Adverse Drug Reaction] 

metformin / dt [Drug Therapy] 

*chemically induced 

Diabetes, Gestational / dt [Drug Therapy] 

*drug effects 

Candidate Terms: *chemically induced [other term]; Diabetes, Gestational / drug therapy [other 

term]; *drug effects [other term] 

Drug Index Terms: insulin / adverse drug reaction / drug therapy; metformin / adverse drug reaction / 

drug therapy 

Other Index Terms: adult; child development; controlled study; female; human; male; 

neuropsychological test; pregnancy; prenatal exposure; preschool child; randomized controlled trial 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 0 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

1 1 1 1 

 

Publication nr. #52 

Publication title 

The degree of fetal metformin exposure does not influence fetal outcome in gestational diabetes mellitus.  

Publication authors 

Tertti K, Laine K, Ekblad U, Rinne V, Ronnemaa T.  

Publication journal and year 

   Acta Diabetologica 2014;51:731‐8. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 
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Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 
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Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

The degree of fetal metformin exposure does not influence fetal outcome in gestational diabetes mellitus. 

PMID 

24633859 

Abstract and author keywords 

The purpose of the study was to examine in vivo placental transfer of metformin, its association with neonatal 

outcome in metformin-treated gestational diabetes (GDM) patients, and influence of metformin exposure on 

maternal glycemic control and weight gain. Two hundred and seventeen GDM patients were randomized to 

metformin or insulin in Turku University Hospital, Finland. Metformin concentrations were determined by mass 
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spectrometry in maternal serum at 36 gestational weeks (gw) and at birth, and in umbilical cord blood. Main 

outcome measures were birth weight, gw at birth, umbilical artery pH and neonatal hypoglycemia, maternal weight 

gain, HbA1c and fructosamine concentration. Median umbilical cord/maternal serum metformin concentration 

ratio was 0.73. There were no differences in birth weight measured in grams or SD units (p = 0.49), or gw at birth (p 

always ≥0.49) between insulin- and metformin-treated patients stratified by trough metformin concentration 

tertiles measured at 36 gw. Rate of neonatal hypoglycemia (p = 0.92) and umbilical artery pH value (p = 0.78) was 

similar in insulin- and metformin-treated patients stratified by cord metformin concentration tertiles. Maternal 

glycemic control was similar in metformin concentration tertiles at 36 gw. Maternal weight gain was 223 g greater 

per week (p = 0.038) in the lowest metformin tertile compared to other tertiles combined. Maternal and fetal 

exposure to metformin is similar. Maternal or fetal metformin concentrations do not predict maternal glycemic 

control or neonatal outcome, but low maternal exposure may lead to greater maternal weight gain. 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Randomized Controlled Trial 

Research Support, Non-U.S. Gov't 

MeSH terms 

Birth Weight/drug effects 

Blood Glucose/metabolism 

Diabetes, Gestational/drug therapy* 

Diabetes, Gestational/metabolism 

Diabetes, Gestational/physiopathology 

Female 

Humans 

Hypoglycemic Agents/blood 

Hypoglycemic Agents/therapeutic use* 

Infant, Newborn 

Male 

Maternal Exposure 

Metformin/blood 

Metformin/therapeutic use* 

Pregnancy 

Pregnancy Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Metformin 
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Embase bibliographic information 

Title  

The degree of fetal metformin exposure does not influence fetal outcome in gestational diabetes mellitus. 

Publication accession no. 

53059144 

Abstract and author keywords 

Fetal outcome, Gestational diabetes, Metformin, Placental transfer 

 

The purpose of the study was to examine in vivo placental transfer of metformin, its association with neonatal 

outcome in metformin-treated gestational diabetes (GDM) patients, and influence of metformin exposure on 

maternal glycemic control and weight gain. Two hundred and seventeen GDM patients were randomized to 

metformin or insulin in Turku University Hospital, Finland. Metformin concentrations were determined by mass 

spectrometry in maternal serum at 36 gestational weeks (gw) and at birth, and in umbilical cord blood. Main 

outcome measures were birth weight, gw at birth, umbilical artery pH and neonatal hypoglycemia, maternal weight 

gain, HbA1c and fructosamine concentration. Median umbilical cord/maternal serum metformin concentration 

ratio was 0.73. There were no differences in birth weight measured in grams or SD units (p = 0.49), or gw at birth (p 

always >=0.49) between insulin- and metformin-treated patients stratified by trough metformin concentration 

tertiles measured at 36 gw. Rate of neonatal hypoglycemia (p = 0.92) and umbilical artery pH value (p = 0.78) was 

similar in insulin- and metformin-treated patients stratified by cord metformin concentration tertiles. Maternal 

glycemic control was similar in metformin concentration tertiles at 36 gw. Maternal weight gain was 223 g greater 

per week (p = 0.038) in the lowest metformin tertile compared to other tertiles combined. Maternal and fetal 

exposure to metformin is similar. Maternal or fetal metformin concentrations do not predict maternal glycemic 

control or neonatal outcome, but low maternal exposure may lead to greater maternal weight gain. 

Copyright © 2014, Springer-Verlag Italia. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

concentration response 

controlled study 

drug blood level 

drug efficacy 

drug megadose 

female 

fetus 

*fetus outcome 

Finland 

gestational age 

glycemic control 

human 

hypoglycemia 
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in vivo study 

major clinical study 

maternal serum 

newborn 

open study 

outcome assessment 

pH measurement 

placental transfer 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

*prenatal drug exposure 

randomized controlled trial 

umbilical artery 

Weight Gain 

fructosamine / ec [Endogenous Compound] 

hemoglobin A1c / ec [Endogenous Compound] 

insulin / ct [Clinical Trial] 

insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / cr [Drug Concentration] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: fructosamine / endogenous compound; hemoglobin A1c / endogenous compound; 

insulin / clinical trial / drug therapy; *metformin / *clinical trial / *drug concentration / *drug therapy 

Other Index Terms: adult; Article; birth weight; concentration response; controlled study; drug blood 

level; drug efficacy; drug megadose; female; fetus; *fetus outcome; Finland; gestational age; glycemic control; 

human; hypoglycemia; in vivo study; major clinical study; maternal serum; newborn; open study; outcome 

assessment; pH measurement; placental transfer; *pregnancy diabetes mellitus / *drug therapy; pregnancy 

diabetes mellitus / drug therapy; *prenatal drug exposure; randomized controlled trial; umbilical artery; weight 

gain 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 1 

 

Publication nr. #53 

Publication title 

Metformin treatment does not affect testicular size in offspring born to mothers with gestational diabetes. R 

Publication authors 

Tertti K, Toppari J, Virtanen HE, Sadov S, Ronnemaa T.  

Publication journal and year 

Review of Diabetic Studies 2016;13(1):59‐65. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 
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Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 
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Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Metformin Treatment Does Not Affect Testicular Size in Offspring Born to Mothers with Gestational Diabetes. 

PMID 

26859658 

Abstract and author keywords 

OBJECTIVES: 
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Studies in rodents suggest that metformin treatment during pregnancy may have harmful effects on testicular 

development in offspring. Our aim was to determine whether metformin treatment of gestational diabetes mellitus 

(GDM) affects testicular size in male offspring. 

METHODS: 

We compared the testicular size in prepubertal boys born to mothers who participated in a randomized controlled 

trial (RCT) comparing metformin with insulin in the treatment of GDM. Twenty-five (42.4% of invited) and 27 

(52.9% of invited) boys whose mothers had been treated with metformin or insulin, respectively, participated in the 

study. Testicular size was measured by a ruler, an orchidometer, and by ultrasonography at the age of 33 to 85 

months. 

RESULTS: 

The mean age of the boys was 60 months at the time of examination, and did not differ between the metformin 

and insulin group (p = 0.88). There was no difference in testicular size between the boys in the two groups (p 

always ≥ 0.40), and there were no significant differences in height, weight, BMI, BMI z-score, or waist-to-hip ratio 

(WHR) between the boys in the groups. 

CONCLUSIONS: 

Prepubertal testicular size did not differ between offspring born to metformin-treated mothers and those born to 

insulin-treated mothers. 

Publication types, MeSH terms, Substances 

MeSH terms 

Adult 

Child 

Child, Preschool 

Diabetes, Gestational 

Female 

Humans 

Hypoglycemic Agents/pharmacology* 

Hypoglycemic Agents/therapeutic use 

Insulin/pharmacology 

Insulin/therapeutic use 

Male 

Metformin/pharmacology* 

Metformin/therapeutic use 

Organ Size/drug effects 

Pregnancy 

Prenatal Exposure Delayed Effects/diagnostic imaging* 

Testis/diagnostic imaging 

Testis/drug effects* 

Ultrasonography 

Substances 
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Hypoglycemic Agents 

Insulin 

Metformin 

 

 

Embase bibliographic information 

Title  

Metformin treatment does not affect testicular size in offspring born to mothers with gestational diabetes. 

Publication accession no. 

611820539 

Abstract and author keywords 

Gestational diabetes mellitus, Insulin, Metformin, Offspring, Testicular size, Testis 

 

OBJECTIVES: Studies in rodents suggest that metformin treatment during pregnancy may have harmful effects on 

testicular development in offspring. Our aim was to determine whether metformin treatment of gestational 

diabetes mellitus (GDM) affects testicular size in male offspring. METHODS: We compared the testicular size in 

prepubertal boys born to mothers who participated in a randomized controlled trial (RCT) comparing metformin 

with insulin in the treatment of GDM. Twenty-five (42.4% of invited) and 27 (52.9% of invited) boys whose mothers 

had been treated with metformin or insulin, respectively, participated in the study. Testicular size was measured by 

a ruler, an orchidometer, and by ultrasonography at the age of 33 to 85 months. RESULTS: The mean age of the 

boys was 60 months at the time of examination, and did not differ between the metformin and insulin group (p = 

0.88). There was no difference in testicular size between the boys in the two groups (p always>=0.40), and there 

were no significant differences in height, weight, BMI, BMI z-score, or waist-to-hip ratio (WHR) between the boys in 

the groups. CONCLUSIONS: Prepubertal testicular size did not differ between offspring born to metformin-treated 

mothers and those born to insulin- treated mothers. 

Copyright © by Lab & Life Press/SBDR. 

Subject headings, drug index terms & other index terms 

Subject Headings: adult 

article 

birth weight 

body mass 

child 

controlled study 

cryptorchism 

echography 

female 

follow up 

gestational age 

human 
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major clinical study 

male 

*mother child relation 

nearpoint ruler 

orchidometer 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / th [Therapy] 

pregnancy diabetes mellitus / dt [Drug Therapy] 

prematurity 

prenatal drug exposure 

prepuberty 

preschool child 

*progeny 

randomized controlled trial 

school child 

*testis size 

waist hip ratio 

young adult 

hemoglobin A1c / ec [Endogenous Compound] 

insulin / ct [Clinical Trial] 

insulin / cm [Drug Comparison] 

insulin / dt [Drug Therapy] 

metformin / ct [Clinical Trial] 

metformin / cm [Drug Comparison] 

metformin / dt [Drug Therapy] 

metformin / po [Oral Drug Administration] 

Drug Index Terms: hemoglobin A1c / endogenous compound; insulin / clinical trial / drug comparison / 

drug therapy; metformin / clinical trial / drug comparison / drug therapy / oral drug administration 

Other Index Terms: adult; Article; birth weight; body mass; child; controlled study; cryptorchism; 

echography; female; follow up; gestational age; human; major clinical study; male; *mother child relation; 

nearpoint ruler; orchidometer; *pregnancy diabetes mellitus / *drug therapy / *therapy; pregnancy diabetes 

mellitus / drug therapy; prematurity; prenatal drug exposure; prepuberty; preschool child; *progeny; randomized 

controlled trial; school child; *testis size; waist hip ratio; young adult 
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Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

1 1 1 1 

 

2. outcome (s) 

1 1 1 1 

 

Publication nr. #54 

Publication title 

 Prophylactic insulin in the management of gestational diabetes.  

Publication authors 

Thompson DJ, Porter KB, Gunnells DJ, Wagner PC, Spinnato JA. 

Publication journal and year 

Obstetrics & Gynecology 1990;75:960‐4. 
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Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 
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Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 
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Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 
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Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Prophylactic insulin in the management of gestational diabetes. 

PMID 

2188182 

Abstract and author keywords 

One hundred eight gestational diabetics were randomized to receive either diet alone or diet plus insulin (20 units 

NPH and 10 units regular) for glycemic control. Blood glucose levels were evaluated weekly in a high-risk clinic 

where medical and nutritional support and counseling were provided. Among 68 women successfully treated for a 

minimum of 6 weeks, the mean birth weight, macrosomia rate, and ponderal index were reduced significantly in 
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the insulin-treated group. Insulin reduced birth weights significantly in women with a delivery weight of 200 lb or 

more (4060 +/- 342 versus 3397 +/- 640 g) and in those with a delivery weight less than 200 lb (3324 +/- 448 versus 

3047 +/- 394 g). No patient with good glucose control and a maternal delivery weight under 200 lb had a newborn 

over 4000 g. Patients failing glycemic control were at greatest risk (30%) for fetal overgrowth whether initially 

receiving insulin or not. Maternal obesity or failure to achieve glycemic control should alert the clinician to a 

substantially increased risk of macrosomia. 

Publication types, MeSH terms, Substances 

Publication types 

Clinical Trial 

Randomized Controlled Trial 

MeSH terms 

Adult 

Birth Weight 

Blood Glucose/analysis 

Combined Modality Therapy 

Female 

Fetal Macrosomia/prevention & control 

Humans 

Infant, Newborn 

Insulin/adverse effects 

Insulin/therapeutic use* 

Pregnancy 

Pregnancy in Diabetics/blood 

Pregnancy in Diabetics/diet therapy 

Pregnancy in Diabetics/drug therapy* 

Substances 

Blood Glucose 

Insulin 

 

Embase bibliographic information 

Title  

Prophylactic insulin in the management of gestational diabetes. 

Publication accession no. 

20176764 

Abstract and author keywords 

One hundred eight gestational diabetics were randomized to receive either diet alone or diet plus insulin (20 units 

NPH and 10 units regular) for glycemic control. Blood glucose levels were evaluated weekly in a high-risk clinic 

where medical and nutritional support and counseling were provided. Among 68 women successfully treated for a 

minimum of 6 weeks, the mean birth weight, macrosomia rate, and ponderal index were reduced significantly in 
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the insulin-treated group. Insulin reduced birth weights significantly in women with a delivery weight of 200 lb or 

more (4060 +/- 342 versus 3397 +/- 640 g) and in those with a delivery weights less than 200 lb (3324 +/- 448 

versus 3047 +/- 394 g). No patient with good glucose control and a maternal delivery weight under 200 lb had a 

newborn over 4000 g. Patients failing glycemic control were at greatest risk (30%) for fetal overgrowth whether 

initially receiving insulin or not. Maternal obesity or failure to achieve glycemic control should alert the clinician to 

a substantially increased risk of macrosomia. 

Subject headings, drug index terms & other index terms 

Subject Headings: article 

*diabetes mellitus 

female 

human 

human cell 

human experiment 

*macrosomia 

pregnancy 

*pregnancy diabetes mellitus 

priority journal 

*prophylaxis 

*insulin / dt [Drug Therapy] 

Drug Index Terms: *insulin / *drug therapy 

Other Index Terms: article; *diabetes mellitus; female; human; human cell; human experiment; 

*macrosomia; pregnancy; *pregnancy diabetes mellitus; priority journal; *prophylaxis 

 

Publication characteristics 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Publication nr. #55 

Publication title 

  Efficacy of metformin versus insulin in the management of pregnancy with diabetes. 

Publication authors 

Waheed S, Malik FP, Mazhar SB.  

Publication journal and year 

Journal of the College of Physicians and Surgeons Pakistan 2013;23(12):866‐9. 
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Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 0 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 
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Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 
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Neurosensory disability in later childhood (as 

defined by trialists) 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 

Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 
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Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 

Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 
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Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 

Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Efficacy of metformin versus insulin in the management of pregnancy with diabetes 

PMID 

24304990 

Abstract and author keywords 

OBJECTIVE: 

To compare the efficacy of metformin with insulin in the management of pregnancy with diabetes. 

STUDY DESIGN: 

Randomized clinical trial. 

PLACE AND DURATION OF STUDY: 

Department of Obstetrics and Gynaecology, Maternal and Child Health Centre (MCH), Pakistan Institute of Medical 

Sciences, Islamabad, from May 2010 to January 2011. 

METHODOLOGY: 

A total of 68 pregnant patients with diabetes were included in this study. Patients were randomly divided in to two 

groups of each 34 patients based on table of random numbers. One was labelled as group-A and other was labelled 

as group-B. Group-A received insulin and group-B received metformin for the management of diabetes. 

RESULTS: 

The mean age was 29.82 ± 4.58 and 29.35 ± 4.97 years in groups-A and B respectively. Fasting blood sugar level 

after 1 month was controlled in 22 (64.7%) patients in group-A and in 27 (79.4%) in group-B (p > 0.05). Fasting 

blood sugar level at term, remained controlled in 30 (88.2%) patients in group-A and 27 (79.4%) in group-B (p > 

0.05). Comparison of random blood sugar levels within normal limits after 1 month in 25 (73.5%) in group-A and in 
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24 (70.6%) in group-B. At term, random blood sugar level was controlled in 28 (82.4%) and 27 (79.4%) patients in 

group-A and B, respectively. Comparison of post-treatment HBA1C level depicts that diabetes controlled in 27 

(79.4%) patients in group-A while in 28 (82.3%) patients of group-B. The efficacy of metformin and insulin in 

controlling diabetes was equal in two groups. 

CONCLUSION: 

There was no marked difference in efficacy of metformin and insulin in controlling diabetes in pregnant patients in 

two groups. 

Publication types, MeSH terms, Substances 

Publication type 

Randomized Controlled Trial 

MeSH terms 

Adult 

Blood Glucose/drug effects 

Child 

Diabetes Mellitus, Type 2/blood 

Diabetes Mellitus, Type 2/drug therapy* 

Diabetes, Gestational/drug therapy* 

Fasting/blood 

Female 

Humans 

Hypoglycemic Agents/therapeutic use* 

Insulin/therapeutic use* 

Metformin/therapeutic use* 

Pakistan 

Pregnancy 

Pregnancy in Diabetics/drug therapy* 

Prospective Studies 

Treatment Outcome 

Substances 

Blood Glucose 

Hypoglycemic Agents 

Insulin 

Metformin 

 

Embase bibliographic information 

Title  

Efficacy of metformin versus insulin in the management of pregnancy with diabetes. 
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Publication accession no. 

370455826 

Abstract and author keywords 

Gestational diabetes mellitus, Insulin, Metformin, Pre-gestational diabetes type-2. 

 

Objective: To compare the efficacy of metformin with insulin in the management of pregnancy with diabetes. Study 

Design: Randomized clinical trial. Place and Duration of Study: Department of Obstetrics and Gynaecology, 

Maternal and Child Health Centre (MCH), Pakistan Institute of Medical Sciences, Islamabad, from May 2010 to 

January 2011. Methodology: A total of 68 pregnant patients with diabetes were included in this study. Patients 

were randomly divided in to two groups of each 34 patients based on table of random numbers. One was labelled 

as group-A and other was labelled as group-B. Group-A received insulin and group-B received metformin for the 

management of diabetes. Results: The mean age was 29.82 +/- 4.58 and 29.35 +/- 4.97 years in groups-A and B 

respectively. Fasting blood sugar level after 1 month was controlled in 22 (64.7%) patients in group-A and in 27 

(79.4%) in group-B (p > 0.05). Fasting blood sugar level at term, remained controlled in 30 (88.2%) patients in 

group-A and 27 (79.4%) in group-B (p > 0.05). Comparison of random blood sugar levels within normal limits after 1 

month in 25 (73.5%) in group-A and in 24 (70.6%) in group-B. At term, random blood sugar level was controlled in 

28 (82.4%) and 27 (79.4%) patients in group-A and B, respectively. Comparison of post-treatment HBA1C level 

depicts that diabetes controlled in 27 (79.4%) patients in group-A while in 28 (82.3%) patients of group-B. The 

efficacy of metformin and insulin in controlling diabetes was equal in two groups. Conclusion: There was no marked 

difference in efficacy of metformin and insulin in controlling diabetes in pregnant patients in two groups. 

Subject headings, drug index terms & other index terms 

Subject Headings: article 

comparative effectiveness 

controlled study 

diabetic patient 

diet restriction 

drug dose increase 

drug efficacy 

female 

glucose blood level 

human 

insulin treatment 

major clinical study 

maternal age 

Pakistan 

pregnancy diabetes mellitus / dt [Drug Therapy] 

*pregnancy diabetes mellitus / dt [Drug Therapy] 

pregnant woman 

randomized controlled trial 

glucose / ec [Endogenous Compound] 
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hemoglobin A1c / ec [Endogenous Compound] 

*insulin / ct [Clinical Trial] 

*insulin / cm [Drug Comparison] 

*insulin / dt [Drug Therapy] 

*metformin / ct [Clinical Trial] 

*metformin / cm [Drug Comparison] 

*metformin / dt [Drug Therapy] 

Drug Index Terms: glucose / endogenous compound; hemoglobin A1c / endogenous compound; 

*insulin / *clinical trial / *drug comparison / *drug therapy; *metformin / *clinical trial / *drug comparison / *drug 

therapy 

Other Index Terms: article; comparative effectiveness; controlled study; diabetic patient; diet 

restriction; drug dose increase; drug efficacy; female; glucose blood level; human; insulin treatment; major clinical 

study; maternal age; Pakistan; pregnancy diabetes mellitus / drug therapy; *pregnancy diabetes mellitus / *drug 

therapy; pregnant woman; randomized controlled trial 

 

 

Publication characteristics 

 

Cochrane review characteristics 

Cochrane group  

 

Gynaecology and fertility group 

Cochrane review 

 

#6 

Cochrane review title Insulin for the treatment of women with gestational diabetes 

Cochrane PMID 29103210 Cochrane accession no. 619070154 

 

Publication nr. #56 

Publication title 

   Short‐term antidiabetic treatment with insulin or metformin has a similar impact on the components of metabolic 

syndrome in women with gestational diabetes mellitus requiring antidiabetic agents: Results of a prospective, 

randomised study.  

Publication authors 

Zawiejska A, Wender‐Ozegowska E, Grewling‐Szmit K, Brazert M, Brazert J.  

Publication journal and year 

Journal of Physiology and Pharmacology2016;67(2):227‐33. 
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Reported findings 

 

Characteristic 

 

PubMed 

Retrievable in  

TI-AB-KEY 

(0 = no, 1 = yes)  

 

PubMed 

Retrievable in 

MeSH  

(0 = no, 1 = yes) 

 

Embase 

Retrievable in 

TI-AB-KEY 

(0 = no, 1 = yes) 

 

Embase 

Retrievable in subject 

heading  

(0 = no, 1 = yes) 

 

P: patient / 

population 

1 1 1 1 

 

I: intervention (s) 

1 1 1 1 

 

C: comparison (s) 

1 1 1 1 

 

O: outcome (s) 

    

 

1. outcome (s) 

0 0 0 0 

 

2. outcome (s) 

0 0 0 1 

 

Data extraction and validation information 

Date (initial data extraction)  27.8.2019 Date (validation) 05.02.2020 

 

Review characteristics (based on PICO) 

P: patient / 

population  

Participants were pregnant women diagnosed with gestational diabetes (diagnosis as 

defined by the individual trial). Women with type 1 or type 2 diabetes diagnosed prior to 

pregnancy were excluded. 

I: intervention (s) We considered the following interventions and comparisons. 

Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

C: comparison (s) We considered the following interventions and comparisons. 
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Insulin (any type) versus oral anti‐diabetic agents 

Insulin type A versus insulin type B (e.g. rapid‐acting versus short‐acting; intermediate‐acting 

versus long‐acting insulin) 

Insulin (any type) versus diet/standard care 

Insulin (any type) versus exercise 

Insulin (any type) versus diet plus exercise 

Insulin regimen A versus insulin regimen B 

Insulin (any type) versus other treatment intervention not previously described 

O: outcome (s) 1. outcome 
Primary outcomes 

Maternal 

Hypertensive disorders of pregnancy 

(including pre‐eclampsia, pregnancy‐induced 

hypertension, eclampsia, as defined by 

trialists) 

 

Caesarean section 

 

Development of type 2 diabetes (as defined 

by trialists, including results of postnatal 

testing) 

 

Neonatal 

Perinatal (fetal and neonatal death) and later 

infant mortality 

 

Large‐for‐gestational age (LGA) (as defined by 

trialists) 

 

Death or serious morbidity composite 

(variously defined by trials, e.g. perinatal or 

infant death, shoulder dystocia, bone fracture 

or nerve palsy) 

 

Neurosensory disability in later childhood (as 

defined by trialists) 

2. outcome 
Secondary outcomes 

Maternal 

Use of additional pharmacotherapy 

Maternal hypoglycaemia (as defined by 

trialists) 

Glycaemic control during/end of treatment 

(as defined by trialists) 

Weight gain in pregnancy 

Adherence to the intervention 

Induction of labour 

Placental abruption 

Postpartum haemorrhage (as defined by 

trialists) 

Postpartum infection 

Perineal trauma/tearing 

Breastfeeding at discharge, six weeks 

postpartum, six months or longer 

Maternal mortality 

Sense of well‐being and quality of life 

Behavioural changes associated with the 

intervention 

Views of the intervention 

Relevant biomarker changes associated 

with the intervention (including 

adiponectin, free fatty acids, triglycerides, 

high‐density lipoproteins (HDL), low‐density 

lipoproteins (LDL), insulin) 

Long‐term outcomes for mother 

Postnatal depression 

Body mass index (BMI) 
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Postnatal weight retention or return to pre‐

pregnancy weight 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Fetal/neonatal outcomes 

Stillbirth 

Neonatal death 

Macrosomia (greater than 4000 g; or as 

defined by individual study) 

Small‐for‐gestational age (SGA) (as defined 

by trialists) 

Birth trauma (shoulder dystocia, bone 

fracture, nerve palsy) 

Gestational age at birth 

Preterm birth (less than 37 weeks’ 

gestation; and less than 32 weeks' 

gestation) 

Five‐minute Apgar less than seven 

Birthweight and z score 

Head circumference and z score 

Length and z score 

Ponderal index 

Adiposity (including skinfold thickness 

measurements (mm); fat mass) 

Neonatal hypoglycaemia (as defined by 

trialists) 

Respiratory distress syndrome 

Neonatal jaundice (hyperbilirubinaemia) (as 

defined by trialists) 

Hypocalcaemia (as defined by trialists) 

Polycythaemia (as defined by trialists) 

Relevant biomarker changes associated 

with the intervention (including insulin, 

cord c‐peptide) 

Later infant/childhood outcomes 
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Weight and z scores 

Height and z scores 

Head circumference and z scores 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Educational attainment 

Blood pressure 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Dyslipidaemia or metabolic syndrome 

Child as an adult outcomes 

Weight 

Height 

Adiposity (including BMI, skinfold thickness, 

fat mass) 

Cardiovascular health (as defined by trialists 

including blood pressure, hypertension, 

cardiovascular disease, metabolic 

syndrome) 

Employment, education and social 

status/achievement 

Dyslipidaemia or metabolic syndrome 

Type 1 diabetes 

Type 2 diabetes 

Impaired glucose tolerance 

Health service use 

Number of antenatal visits or admissions 

Number of hospital or health professional 

visits (including midwife, obstetrician, 

physician, dietician, diabetic nurse) 

Admission to neonatal intensive care 

unit/nursery 

Duration of stay in neonatal intensive care 

unit or special care baby unit 

Length of antenatal stay 

Length of postnatal stay (maternal) 

Length of postnatal stay (baby) 

Cost of maternal care 
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Cost of offspring care 

Costs associated with the intervention 

Costs to families associated with the 

management provided 

Cost of dietary monitoring (e.g. diet 

journals, dietician, nurse visits, etc) 

Costs to families ‐ change of diet, extra 

antenatal visits 

Extra use of healthcare services 

(consultations, blood glucose monitoring, 

length and number of antenatal visits) 

Women’s view of treatment advice 

 

PubMed bibliographic information 

 

Title 

Short-term antidiabetic treatment with insulin or metformin has a similar impact on the components of metabolic 

syndrome in women with gestational diabetes mellitus requiring antidiabetic agents: results of a prospective, 

randomised study. 

PMID 

27226182 

Abstract and author keywords 

Gestational diabetes mellitus (GDM) is associated with an increased prevalence of fetal and maternal complications 

primarily caused by maternal hyperglycemia, which results in abnormal fetal growth. Diet modification is a 

common first step in the treatment of GDM, followed by antidiabetic pharmacotherapy if this approach fails. Insulin 

therapy is generally accepted; however, oral hypoglycemic agents have been used in this population. In this 

prospective, randomised study, we compared maternal metabolic status after treatment with insulin or metformin. 

Pregnant women (gestational age: ≥ 20 weeks) with GDM requiring medical hypoglycemic treatment were 

randomly allocated to the Metformin (n = 35) or Insulin (n = 43) Groups. Maternal metabolic status - assessed by 

glycated hemoglobin (HBA1c) level, glycemic profile, insulin concentration, Homeostatic Model Assessment - Insulin 

Resistance index, and lipids - was recorded at booking and throughout pregnancy. The characteristics of the study 

group were: maternal age 33.5 ± 5.9 years, gestational age at baseline 28.5 ± 3.5 weeks, prepregnancy body mass 

index (BMI) 32.2 ± 3.5 kg/m(2), HbA1c at baseline 5.6 ± 0.6%, and average daily glycemia 5.9 ± 0.6 mmol/dl. Fasting 

glycemia at term was significantly lower in the Insulin Group but there were no significant differences in mean daily 

glycemia, HbA1c and BMI at term between the groups. Longitudinally, there was a small but significant increase in 

BMI and a significant increase in high-density lipoprotein-cholesterol in the Insulin Group and a significant increase 

in the atherogenic index of plasma (AIP) and a trend towards higher triglycerides in the Metformin Group. Both 

fasting and average daily glycemia were significantly reduced following treatment in both groups. No such change 

was evident for HbA1c. In a relative risk analysis, metformin treatment was associated with an insignificant 

elevated risk of HbA1c, triglycerides and lipid indices falling within the highest quartile at term. The risk of 

gestational weight gain and total cholesterol falling within the highest quartile at term was insignificantly reduced 

in the Metformin Group. In conclusion, short-term antidiabetic treatment with insulin or metformin has a similar 

impact on markers of metabolic syndrome in women with GDM requiring antidiabetic treatment. Secondly, 

treatment with metformin is associated with increased triglyceride levels and higher AIP in the third trimester in 

pregnant women with GDM. 

Publication types, MeSH terms, Substances 
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Publication type 

Randomized Controlled Trial 

MeSH terms 

Adult 

Blood Glucose/analysis 

Diabetes, Gestational/blood 

Diabetes, Gestational/drug therapy* 

Fasting/blood 

Female 

Glycated Hemoglobin A/analysis 

Humans 

Hypoglycemic Agents/pharmacology 

Hypoglycemic Agents/therapeutic use* 

Insulin/blood 

Insulin/pharmacology 
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Short-term antidiabetic treatment with insulin or metformin has a similar impact on the components of metabolic 

syndrome in women with gestational diabetes mellitus requiring antidiabetic agents: results of a prospective, 

randomised study. 
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Abstract and author keywords 
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Gestational diabetes mellitus (GDM) is associated with an increased prevalence of fetal and maternal complications 

primarily caused by maternal hyperglycemia, which results in abnormal fetal growth. Diet modification is a 

common first step in the treatment of GDM, followed by antidiabetic pharmacotherapy if this approach fails. Insulin 

therapy is generally accepted; however, oral hypoglycemic agents have been used in this population. In this 

prospective, randomised study, we compared maternal metabolic status after treatment with insulin or metformin. 

Pregnant women (gestational age: >= 20 weeks) with GDM requiring medical hypoglycemic treatment were 

randomly allocated to the Metformin (n = 35) or Insulin (n = 43) Groups. Maternal metabolic status - assessed by 

glycated hemoglobin (HBA1c) level, glycemic profile, insulin concentration, Homeostatic Model Assessment - Insulin 

Resistance index, and lipids -was recorded at booking and throughout pregnancy. The characteristics of the study 

group were: maternal age 33.5 +/- 5.9 years, gestational age at baseline 28.5 +/- 3.5 weeks, prepregnancy body 

mass index (BMI) 32.2 +/- 3.5 kg/m2, HbA1c at baseline 5.6 +/- 0.6%, and average daily glycemia 5.9 +/- 0.6 

mmol/dl. Fasting glycemia at term was significantly lower in the Insulin Group but there were no significant 

differences in mean daily glycemia, HbA1c and BMI at term between the groups. Longitudinally, there was a small 

but significant increase in BMI and a significant increase in high-density lipoprotein-cholesterol in the Insulin Group 

and a significant increase in the atherogenic index of plasma (AIP) and a trend towards higher triglycerides in the 

Metformin Group. Both fasting and average daily glycemia were significantly reduced following treatment in both 

groups. No such change was evident for HbA1c. In a relative risk analysis, metformin treatment was associated with 

an insignificant elevated risk of HbA1c, triglycerides and lipid indices falling within the highest quartile at term. The 

risk of gestational weight gain and total cholesterol falling within the highest quartile at term was insignificantly 

reduced in the Metformin Group. In conclusion, short-term antidiabetic treatment with insulin or metformin has a 

similar impact on markers of metabolic syndrome in women with GDM requiring antidiabetic treatment. Secondly, 

treatment with metformin is associated with increased triglyceride levels and higher AIP in the third trimester in 

pregnant women with GDM. 
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