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TITLE OF CASE 

Hereditary angioedema – the challenges of cross-border family investigation and treatment. 

SUMMARY 

Hereditary angioedema (HAE) is a rare genetic disorder characterized by recurrent swellings 

involving subcutaneous and submucosal tissue that can be potentially life-threatening in cases 

involving the upper airway. In this case report we present a Syrian refugee family with HAE who 

have lived in Denmark since 2014. The index patient is an 8-year old girl diagnosed with HAE 

after being hospitalized in Denmark with an angioedema attack. Her younger sister and father 

were diagnosed later, following investigation of the family. Exploring the family history, deaths 

due to suffocation were described in previous generations and other family members based in 

Sweden, Germany, Turkey, Saudi-Arabia, US and Syria could also potentially be affected. This 

highlights the need for a cross-border effort to diagnose and treat this inherited disorder. 

BACKGROUND 

Hereditary angioedema (HAE) is a rare autosomal dominant disorder characterised by recurrent 

swellings of the subcutaneous and/or submucosal tissue, which are caused by extensive 

bradykinin release as a result of deficiency, or impaired function of complement C1-inhibitor (C1-

INH). When suspicion of HAE is raised, the diagnosis can often be confirmed by reduced C1-INH 

concentration and function and/or genetic testing.[1,2] 

The disease is potentially life threating when swelling results in laryngeal oedema and acute 

airway obstruction.[3,4] 

Clinically, HAE is an extremely heterogeneous disease with an unpredictable pattern. The attack 

frequency varies considerably between patients, with attacks ranging from hardly ever to weekly 

in occurrence. Symptoms of HAE often occur in childhood and may persist throughout life.[3,5,6] 

Many adult patients with HAE have impaired health-related quality of life (HRQoL) due to 

severely painful and disabling attacks.[7-11] Results on paediatric HRQoL are more 

diverse.[12,13] 

The described heterogeneity, as well as a lack of awareness of the disease among healthcare 

professionals, makes diagnosis and correct treatment challenging. It is a further challenge to 

treat patients of ethnic minorities due to possible language barriers and factors such as 

differences in culture, altered disease awareness and potential social factors (for example low 

income).[14,15] The Migrant Health Clinic, Odense University Hospital, has concluded “that 

refugees and migrants receive inequality in treatment compared to ethnical Danish patients to an 

extent that goes beyond patient safety and delays diagnosis, increases medication mistakes and 

leads to side effects and complications”.[16,17] The need for extra consultation time, the 



presence of a translator and further education amongst health professionals was also 

emphasised to avoid this inequality in treatment.[16,18] Immigrants, refugees and their 

descendants comprise 12% of Denmark’s population.[19] The national HAE Centre in Denmark 

has experienced an increase in HAE patients with foreign origin from 3 families (out of 31 HAE 

families) in 2014 to 9 families (out of 41 HAE families) in 2018, many of whom have relatives 

living in other countries. To date, no study has shown any significant change in the frequency of 

HAE worldwide, however very few extensive prevalence studies have been performed.[3,20] 

This report presents a Syrian refugee family with HAE and their challenges regarding HAE. The 

situation was further explored during an in-home visit after their first two consultations at the 

national HAE Centre.  

CASE PRESENTATION 

The index patient is an 8-year old girl from Syria who has been in Denmark since 2014. She had 

her first HAE-related hospitalisation in Denmark in 2017, where she arrived at the paediatric 

ward with swellings of her hands and feet accompanied with vomiting. A suspicion of HAE was 

raised, and biochemical testing revealed a low complement C4 of 0.06 g/L [0.1-0.4 g/L]. 

Subsequently, a diagnosis of HAE (type I) was suggested based on a low C1-inhibitor (C1-INH) 

result of 0.10 g/L [0.21-0.39 g/L] and a low functional value of 0.16 [0.70-1.30] (Table 1). The 

national HAE Centre was 

contacted and the diagnosis 

was confirmed by molecular 

genetic diagnostics, showing 

a possible pathogenic variant 

in the SERPING1 gene 

(c.[51+5G>T];[=]). This variant 

is not previously described. 

The in silico tool Human Splicefinder predicts that (c.[51+5G>T];[=]) can affect the splicing of 

mRNA. 
A similar mutation c.51+5G>A has been described earlier in HAE patients. 

According to her mother, the patient had suffered from recurrent swelling attacks affecting her 

hands, feet and face since the age of six months, along with painful abdominal attacks. She had 

been admitted to hospitals in Syria with severe facial swelling and upper airway oedema. As far 

as it could be clarified, she had been treated with antihistamines, antibiotics and corticosteroids 

without benefit. The swelling attacks always resolved after a few days. 

The father and the younger sisters’ complement profiles were also in accordance with HAE type I 

according to the guidelines.[2,21] Genetic testing confirmed the diagnosis as the father and the 

younger sister had the same SERPING1 mutation.  

Diagnosis is generally established through measurement of C1INH concentration and function.  

The younger sister was asymptomatic to date, while the father described relapsing episodes of 

Table 1.  Biochemical testing 

Patient C4 g/L [0.1-0.4] 
C1-INH 
protein g/L [0.21-0.39] 

C1-INH 
function [0.70-1.30] Index patient 0.06 0.10 0.16 Father 0.20 0.06 0.41 Sister 0.13 0.08  0.50



abdominal pain since the age of 19. The family received icatibant (a bradykinin B2-receptor 

antagonist) and Berinert® (a plasma-derived C1-INH concentrate) for treatment of acute attacks 

at home and in the local emergency room (ER). Based on unfortunate experiences with 

treatment in Syria, the index patient had become afraid of needles, which made medical 

treatment challenging.  

The father reported that he had six children, with his cousin in the US and siblings in Sweden, 

Germany, Turkey, Saudi-Arabia and Syria.[Figure 1] He knew that several distant relatives in 

Syria had died at a young age due to swelling of the upper airway. The family was referred to the 

Department of Clinical Genetics, and a pedigree was drawn. Potentially affected relatives were 

discussed. The geneticist handed the father a letter, written in English, which explained the 

disease and inheritance pattern and which could be distributed to relatives living abroad. The 

family also received a general information folder explaining autosomal dominant inheritance in 

Arabic. The father was encouraged to inform all his relatives about the hereditary disease, which 

can be treated not only with expensive parenteral drugs, but possibly with oral danazol or the 

less effective tranexamic acid, which may be useful in high doses. Furthermore, several clinical 

trials are on-going worldwide with newly developed drugs. The father used social media 

(Facebook) to contact his relatives and got contact with several distant family members who also 

experienced unusual swellings. He was informed that one of his sons in the US and relatives 

living in Sweden had been tested and were receiving relevant therapy. 

As the family lived almost 400 km from the HAE Centre and did not have a car or confidence in 

public transportation, they had difficulty attending the outpatient clinic at the HAE Centre. It was 

therefore decided to visit the family in their private home to make sure that the family history was 

sufficiently explored and that they had sufficient knowledge about disease manifestations and 

treatment possibilities, as well as the logistics to treat acute attacks. It was revealed that the 

family hadn’t used any of the prescribed medication since the diagnosis although the index child 

had experienced several HAE attacks. The parents explained that they had treated the 

peripheral swellings and painful abdominal attacks with paracetamol and chamomile tea. 

Although they received the medication free of charge from the HAE Centre, they were aware of 

the high cost of prescriptions and thought that the attacks were not severe enough to deserve 

such expensive medication. It is also possible that the anxiety about needles might have 

contributed to their decision. They had attended the local ER once, where the local staff 

seemingly decided not to treat the patient due to the high cost of the medication.  

It was arranged that a representative from the Patient Association met the family at an outpatient 

visit to the HAE Centre. The representative, being an HAE patient with HAE affected children, 

told the family about the daily challenges and potential solutions of living with a rare disease 

causing acute, potentially life-threatening attacks. The representative also told the family about 

the Patient Association, which is now a Nordic Association (http://haescan.org/). Whilst the family 

is not yet a member of the organisation it is hoped that they may benefit for joining in the future  



GLOBAL HEALTH PROBLEM LIST 

 The family investigation of a hereditary disease is challenging when relatives are living 
abroad 

 Recognising deceased patients and affected family members in developing countries 
may raise ethical issues and concerns with regard to availability of medications. What is 
the responsibility of the physician with regard to reaching out to distant relatives with a 
potentially life threating inherited disease? 

 Healthcare professionals may not be sufficiently aware of the rising cultural diversity in 
patients 

 Translators may not always be available in emergency situations 

GLOBAL HEALTH PROBLEM ANALYSIS 

As a result of rising immigration, Denmark is becoming a culturally diverse place. The number of 

HAE patients in Denmark with a foreign background has increased markedly (2014-2018: 3 

families to 9 families). Patients often come to Denmark without a diagnosis, even though they have 

experienced swelling attacks and hospitalisations in their home country. Treating this life-long, 

potentially life threating, genetic disease is in itself a challenge. The scope for treating non-

Caucasian ethnic minorities, with a different culture and disease awareness, as well as a 

significant language barrier, makes it even more challenging. Non-Caucasian ethnic minorities 

generally have less access to health care services due to language barriers, impaired 

understanding of the health care system and health literacy, and psychosocial challenges that may  

be related to 

post 

traumatic 

stress 

disorder 

(Table 

2).[14-16,22-

25] Ethnic 

minorities 

may also be 

more 

reluctant to 

accept 

support in 

the form of 

the HAE-App 

and 

participation 

in events via 

the HAE Patient Association. It is important that the Patient Association accommodates immigrants 

and refugees with this disease. 

 

Educating healthcare professionals in cultural diversity and understanding is crucial to ensure 

correct care and treatment.[18,26] The national HAE Centre serves 21 HAE patients (2019) of 

Table 2. Challenges and solutions when treating ethnic minorities 
Challenges when treating 
ethnic minorities in the clinic 

Solutions  Language barrier: poor communication[14-17,22] Professional interpreter available,[15] extra consultation time Cultural barrier:[14,16] differences between healthcare professionals and patients in relation to procedures, patterns of communication, and roles.  Ethnic barrier:[14,16,23] Healthcare professionals’ negative bias toward ethnic minorities and stereotypical ideas about ethnic minorities 

Better education of healthcare professionals towards religion, values, actions, habits and traditions of ethnic minorities, as a foundation for a better physician-patient relationship and better compliance[18,23,24,26] 
Health literacy: level of knowledge about illness and the way healthcare services are organised. Conflicting concept of the doctor’s role[14,16] 

Better information and an on-call hotline for questions[16] 
More frequent psychosocial challenges[25] Multidisciplinary teams[16] 



foreign origin, from Germany, Norway, Portugal, Hungary, Turkey, Syria and Pakistan, and this 

reflects rising cultural diversity, even in a small country with 5.8 million inhabitants. In the reported 

family, only the children were Danish speaking, and therefore a skilful Arabic-speaking translator 

was needed for consultations. The use of family members or friends as translators is not 

recommended, due to the risk of misdiagnosis and misinterpretation and because it can be 

unethical to let a family member or a friend know more intimate disease details.[19] As an 

alternative to translators attending the hospital, video interpretation is often used.[19] Migration 

might cause change in the distribution of rare diseases and medical issues can influence this, as 

movement of patients across borders is on a rise, and worth to be attentive to as a physician.[27] 

The reluctance of the index case to undergo treatment was alarming, as she suffered from frequent 

and severe external swellings, which were incapacitating, and also from very painful abdominal 

attacks with vomiting. Although an Arabic-speaking translator was used, the cultural difference and 

language barrier challenged the consultations. Even though the serious nature of this disease was 

explained and the importance of treatment highlighted, the family didn’t treat the attacks in the 

beginning. Only after an in-home visit, with an Arabic video interpreter using a tablet, did the family 

have more trust and faith in the recommendations from the Danish healthcare professionals. At the 

in-home visit, the family history was explored and we ensured that the family knew how to deal with 

acute attacks. The family’s personal challenges and barriers were uncovered, not only relating to 

the rare disease and its expensive therapy, but also with regard to their psychosocial resources. 

The family expressed joy and gratitude for the visit, and it provided a great deal of useful 

information about how this family is best managed. One of the main goals of this in-home visit was 

to support the family in home therapy. The importance of proper treatment of upper airway 

swellings was emphasized and the medication was demonstrated. The father was also encouraged 

to treat his abdominal attacks.  

 

The cost of medication can challenge therapy, and this is not necessarily related to ethnicity. Otani 

et al. also reported this as a problem in a group of 39 American HAE patients, where six HAE 

patients did not receive the targeted treatment.[28] 

An international World Allergy Organisation guideline on HAE has been published, which mentions 

HAE as a serious global health problem.[2] The guideline can be used to assist in rational 

decisions in the management of HAE, despite available therapies for HAE patients being limited in 

certain areas of the world. The guideline encourages the use of recommended therapies for all 

patients worldwide. Also, the necessity for family screening is emphasized as a delay in diagnosis 

and lack of appropriate therapy leads to morbidity, potential fatality and decreased quality of life. 

However, it is a challenge to complete family screening when family members are living in other 

countries, particularly in developing countries. Complement analyses may be especially 

challenging in developing countries, but blood or saliva samples could be sent abroad to 

developed countries for molecular genetic analysis, though cross-border genetic testing have some 

challenges with regard to, financial issues, quality of material, and communication.[29] 

The use of the World Wide Web and mobile phones has facilitated the contact between people all 

over the world. During the in-home visit, the mother of the family made contact with relatives in 

Syria. As reported, the father contacted distant relatives using Facebook.  

The story of distant relatives that died of HAE is not unique. When a physician confirms the 



diagnosis of a potentially life threating inherited disease, where does the responsibility lie for 

contacting relatives in other countries and how should it be done? It could become mandatory for 

the HAE Comprehensive Care Centres to assist in, and pay for, the practical follow-up of family 

investigation, in collaboration with the family. 

A collaboration with the international HAE association (HAEi available at https://haei.org/), 

involving 74 member countries, could assist in establishing a useful network and facilitate the 

diagnosis and treatment of affected family members abroad. The recently established Global HAE 

Registry, which is an online platform collecting data on the natural history of patients with HAE, 

could also facilitate cross-country collaboration between physicians and patients.[30]  

With regard to therapy, a global access program has made recombinant C1-INH concentrate 

available in parts of the world where donation of medication is allowed, if the drug is not 

commercially available. Also the usage of danazol, may save lives of HAE patients in developing 

countries.  

 

LEARNING POINTS/TAKE HOME MESSAGES 3-5 bullet points 

 Culture and psychosocial challenges should be taken into account when consulting ethnic 
minorities 

 Professional translators, possibly video interpretations, should be used for consultations 
when there is a language barrier 

 Extra consultation time may be needed in order to give and receive the correct information. 
An initial in-home visit can be a good idea 

 Expertise centres are recommended to actively engage in cross border family investigation 
of serious inherited diseases like HAE 

 International patient associations can support and participate in diagnosis of treatment of 
patients abroad 
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FIGURE/VIDEO CAPTIONS 

Figure 1: Pedigree. Index patient marked with arrow.  

 

 
PATIENT’S PERSPECTIVE 

 
The following was said by the father of the described family (translated to English):  
 
“My general practitioner does not talk about the disease, she does not even mention it. Also the 
local hospitals don’t know hereditary angioedema. That’s the reason why I want to move closer 
to the national HAE Centre, where my children and myself can receive better care.  
I have some mental problems and feel fatigue due to HAE. When I realized I had this disease, I 
feared that I would never get married.  
My brother and his children were diagnosed with HAE when they came to Sweden as refugees. 
In Syria the physicians could not diagnose HAE. I saw the children with swollen faces and asked: 
“what is this”, but they couldn’t give a sufficient answer. The physicians in Syria thought it was an 
insect bite or other kinds of allergy.“ 
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EXAMPLE OF A WELL PRESENTED CASE REPORT 
Miracle baby: managing extremely preterm birth in rural Uganda 

 




