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Introduction: The diagnosis of a life-threatening disease can lead to depression and anxiety resulting in pharmacological treatment.
However, use of psychotropic drugs (antidepressants, anxiolytics, and antipsychotics) in acute myeloid leukaemia (AML) and
myelodysplastic syndrome (MDS) is undetermined.
Methods: Prescription of psychotropic drugs in Danish AML and MDS patients was compared to a cohort matched on age, sex, and
country of origin from the Danish background population using national population-based registries.
Results: In total, 2404 AML patients (median age 69 years) and 1307 MDS patients (median age 75 years) were included and each
matched to five comparators from the background population. Two-year cumulative incidences showed that AML (20.6%) and MDS
(21.2%) patients had a high risk of redemption of a psychotropic drug prescription compared to the background population (7.0% and
7.9%). High age, low educational level, and Charlson Comorbidity Index score ≥1 was associated with a higher risk in AML and MDS
patients. Furthermore, non-curative treatment intent and performance status in AML patients, and high risk MDS were associated with
elevated risk of psychotropic drug prescription.
Conclusion: In conclusion, diagnoses of AML and MDS were associated with a higher rate of psychotropic drugs prescription
compared to the background population.
Keywords: acute myeloid leukaemia, myelodysplastic syndrome, depression, anxiety, psychotropic drugs

Introduction
Acute myeloid leukaemia (AML) is an aggressive cancer characterised by abrupt debut after days or weeks of illness,
followed by a fast track diagnostic programme and information on prognosis and treatment.1,2 Treatment ranges from
intensive chemotherapy with severe side-effects and intent of cure to palliative therapy used for patients with poor
performance status.1,3,4

Myelodysplastic syndrome (MDS) is a heterogeneous group of preleukaemic myeloid neoplasms that, like AML,
arise in myeloid stem cells.5,6 MDS leads to cytopenia and the clinical presentation ranges from asymptomatic to an
AML-like condition with critical anaemia, bleeding and severe infections. MDS most often has a slow debut and some
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patients do not consider this condition a cancer. However, the 5-year overall survival is 31% and treatment options are
limited, ranging from intensive AML-like chemotherapy and allogeneic stem cell transplantation to supportive care
only.5,7–9 Utilising the revised international prognostic scoring system (IPSS-R), MDS patients are classified into five
categories based on risk of transformation to AML and mortality.10,11

Patients diagnosed with cancer frequently experience psychological distress which may lead to prescription of
psychotropic drugs. Several studies have found increased risk of depression and anxiety in cancer patients compared
to individuals without cancer.2,12–17 In the general population, increasing age and female sex are associated with
increased lifetime risk of depression and anxiety.18 For cancer patients, the risk of depression and anxiety is also
associated with the specific cancer diagnosis. Patients with a poor prognosis have a higher risk of depression and anxiety
compared to patients with more favourable outcomes.12 Since both AML and MDS are cancers with a poor prognosis
they may be in high risk of developing depression and anxiety. However, the mental health of patients diagnosed with
AML and MDS has been sparsely investigated as focus has mainly been on treatment and survival. Only few studies
investigated the risk of depression and anxiety in AML patients and no current literature describe the risk of depression
and anxiety in MDS patients. However, psychological distress, specifically unrecognised depression and anxiety, may
negatively impact the quality of life, reduce compliance to treatment, and result in inferior survival.2,12,13,16,19 This study
provided insight into the need to focus on the mental health of patients with AML and MDS.

The aim of this nationwide study was to evaluate the risk of depression and anxiety following diagnosis of AML andMDS
by comparing 2-year cumulative risks of psychotropic drug prescriptions to a matched cohort from the Danish background
population. Furthermore, clinical risk factors associated with prescription of psychotropic drugs in AML and MDS patients
will be identified. Prevalence of depression and anxiety was defined as prescription of a psychotropic drug.

Materials and Methods
Data Sources
All Danish citizens are registered with a 10-digit civil registration number assigned at birth or immigration for
identification. The civil registration number enables linkage of data across all Danish medical and administrative
registries. The Danish Civil Registry (established in 1968 and has high completeness) covers demographic data including
age, sex and civil status.20,21 The Danish Education Register is annually updated and includes the highest accomplished
educational level using the International Standard Classification of Education.22 The Danish National Patient Registry
(complete since 1979) uses the International Classification of Diseases (ICD-10) classification to record information on
all emergency and inpatient contacts in Danish hospitals, including outpatient contacts since 1995.23 The Charlson
Comorbidity Index score was calculated using this information.24 The Danish National Prescription Registry (complete
and valid since 1995) covers information on redemption of prescribed drugs in all Danish pharmacies and uses the
Anatomical Therapeutic Chemical Classification (ATC) for identification of drugs. In this study, psychotropic drugs
were defined as antidepressants (ATC - N06A), anxiolytics (ATC - N05B), and antipsychotics (ATC - N05A).25,26

Prescription of at least one psychotropic drug was used as a surrogate measure of depression or anxiety. The Danish
National Acute Leukaemia Registry has collected data on all Danish AML patients since 2000 and all Danish MDS
patients since 2010. Information in The Danish National Acute Leukaemia Registry has been validated and described in
detail elsewhere.5 In brief, data on AML include detailed clinical information, disease status, and treatment (eg ICD-10
diagnosis, date of diagnosis, Eastern Cooperative Oncology Group performance status, and planned treatment intent).
Likewise, for MDS, data include detailed clinical information, disease status, and treatment (eg ICD-10 diagnosis, date
of diagnosis, cytopenia, cytogenetic risk, and blast percentage).5,27 Information from The Danish National Acute
Leukaemia Registry was used to calculate the revised international prognostic scoring system (IPSS-R) score for
MDS patients.10,11

Study and Background Population
The studied cohorts included all patients fulfilling the following inclusion criteria: 1) diagnosed with non-acute
promyelocytic leukaemia AML in Denmark between January 1, 2005 and December 31, 2015 or diagnosed with MDS
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in Denmark between January 1, 2010 and December 31, 2015; 2) age ≥ 18 years at diagnosis; and 3) had not been
prescribed any psychotropic drugs during the year prior to inclusion date which was date of diagnosis (index date).

For both patient cohorts, a comparison cohort was defined by matching each patient to five individuals from the Danish
background population with the same sex, age (year and month of birth), and country of origin. Only comparators with no
prescription of psychotropic drugs within one year prior to the index date were considered for matching.

Clinical Variables
Relevant clinical variables for identification of association to psychotropic drug prescriptions in AML andMDS patients were
chosen based on prognostic value and clinical relevance. Clinical variables included sex (male, female), age (18–59 years, 60–
74 years, ≥75 years), country of origin (Danish, other western country, other non-western country), civil status (married,
divorced, widowed), educational level (low, medium/high), and Charlson Comorbidity Index score (0, ≥1). Detailed
information regarding clinical variables can be seen in Supplementary Materials showing the diseases and weight of these
included in the Charlson Comorbidity Index score. Furthermore, treatment intent (curative, non-curative) and Eastern
Cooperative Oncology Group performance status (0, 1–4) for AML and IPSS-R score (very low risk, low risk, intermediate
risk, high risk, very high risk) for MDS were included.10,11

Statistical Analysis
Follow-up was started at the index date until first psychotropic drug prescription, death from any cause, censoring (end of
follow-up (August 2018), or emigration), or a matched comparator being diagnosed with AML or MDS.

Baseline characteristics were presented by proportions for categorical variables and medians (interquartile range) for
continuous variables. The Mann–Whitney U-test and Pearson’s chi-square test were used to compare baseline character-
istics between patients and matched comparators. Cumulative risks of psychotropic drug prescription were calculated
using the Aalen–Johansen estimator with deaths treated as competing risk. Cumulative incidence curves were computed
for: 1) time to first psychotropic drug prescription from the index date; 2) a sensitivity analysis of time to the second
psychotropic drug prescription from the index date; and 3) time to first prescription from 2 years prior until 2 years after
diagnosis. In the latter, patients and matched comparators who received psychotropic drug prescriptions prior to the index
date were not excluded. These cumulative incidences were used to: 1) estimate the incidence of anxiety and depression; 2)
validate the use of time to first psychotropic drug as an estimate for the incidence of anxiety and depression; and 3) to
assess whether AML and MDS patients differed from the background population prior to diagnosis. An additional
analysis was performed in which hypnotics (ATC – N05C) were included as a psychotropic drug due to their
benzodiazepine-like nature. For the cumulative incidences, Gray’s test was used to determine if there was a significant
difference between the AML/MDS cohort and matched comparators.28 Associations between relevant clinical variables
and psychotropic drug prescriptions were assessed using Cox proportional hazards regression analysis adjusted for age
and sex. Cause-specific hazard ratios (HRs) were calculated for both the AML/MDS patients and matched comparators.
The threshold for a significant P-value was defined as 0.05.

R version 3.6.1 (R foundation for Statistical Computing) and SAS version 9.4 (SAS Institute Inc.) were used to
compute statistical analyses.

Pseudo-anonymised data provided by the secured network governed by Statistics Denmark were used for all analysis.
The Danish Data Protection Agency, the North Denmark Region, approved the study (ID-number 2018–88). According
to Danish legislation, no approval from an ethics committee or informed consent from patients are required for register-
based studies. The Declaration of Helsinki has been followed.

Results
Baseline Characteristics
In total, 2404 AML patients and 1307 MDS patients fulfilled the inclusion criteria and were matched to 12,020 and 6535
comparators from the respective background populations. AML patients had a median age of 69 (57–78) years and
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a male:female ratio of 1.37. MDS patients had a median age of 75 (68–82) years and a male:female ratio of 1.82.
Baseline characteristics for AML/MDS patients and matched comparators are shown in Table 1.

Incident Psychotropic Drug Prescriptions in AML and MDS Patients
The 2-year cumulative incidence of psychotropic drug prescription stratified by type of psychotropic drug is shown in
Figure 1. Overall, the 2-year cumulative incidence of time to first prescription of any psychotropic drug was 20.6% (95%
CI 19.0–22.3) for AML patients and 21.2% (95% CI 18.7–23.7) for MDS patients as compared to 7.0% (95% CI 6.4–7.7)
and 7.9% (95% CI 7.2–8.7) for matched comparators. This was confirmed by the crude HRs, which were 4.8 (95% CI,
4.3–5.3) and 2.5 (95% CI, 2.2–2.9) for AML and MDS patients, respectively (Table 2).

Antidepressants (2-year risk, AML: 10.3%; MDS: 9.9%) and anxiolytics (2-year risk, AML: 12.4%; MDS: 9.1%)
were the most prescribed psychotropic drugs (Figure 1) in both AML and MDS patients. When hypnotics were included,
the 2-year cumulative incidence increased to 36.1% (95% CI 34.1–38.1) in AML patients and 27.0% (95% CI 24.4–29.5)
in MDS patients compared to 15.4% (95% CI 14.7–16.1) and 11.8% (95% CI 11.0–12.7) in the respective background
populations (Figure S1).

The sensitivity analysis in which an event was defined as prescription of at least two psychotropic drugs showed
a consistent higher incidence of prescriptions in patients compared to the background populations (Figure 2).

Figure 3 shows the cumulative incidence for incident psychotropic drug use from 2 years prior until 2 years after
diagnosis of AML or MDS. This demonstrates that the incident prescription of psychotropic drug in AML and MDS
patients was not different to the matched comparators prior to the index date. However, after the index date both AML
and MDS patients were prescribed psychotropic drugs more often.

Risk Factors for Psychotropic Drug Prescriptions in AML and MDS Patients
Association between psychotropic drug prescriptions and clinically relevant variables in AML/MDS patients and
matched comparators adjusted for age and sex are presented in Table 2. Increasing age, lower educational level,
comorbidity (Charlson Comorbidity Index score ≥1), non-curative treatment intent, and poor performance status (score
1–4) were associated with higher risk of psychotropic drug prescription in AML patients. For MDS patients, increasing
age, lower educational level, comorbidity (Charlson Comorbidity Index score ≥1), and high risk MDS (increasing IPSS-
R score) were associated with elevated risk of psychotropic drug prescription. Sex, country of origin, and civil status did
not impact psychotropic drug prescriptions in AML and MDS patients.

Discussion
In this nationwide study we showed that the 2-year cumulative incidence of psychotropic drug prescription was higher in
AML (20.6%) and MDS (21.2%) patients as compared to the background population (7.0% and 7.9%). Importantly,
before diagnosis no significant differences in psychotropic drug prescriptions were observed between AML/MDS
patients and comparators. These results indicate that the stressful situation of being diagnosed with a potentially lethal
disease, such as AML or MDS, was associated with redemption of prescriptions of treatment of depression and anxiety.

Increasing age, lower educational level, and comorbidity (Charlson Comorbidity Index score ≥1) were associated
with prescription of psychotropic drugs in AML and MDS patients. Furthermore, non-curative treatment intent and poor
performance status (score 1–4) in AML patients and high risk MDS (increasing IPSS-R score) were associated with
psychotropic drug prescriptions, all of which are related to unfavourable outcome, which could result in a larger
psychological stressor possibly explaining why these are risk factors for receiving a psychotropic drug
prescription.10,29 Female sex is reported to be associated with increased risk of mental health issues in cancer patients,
but this was not the case in our study.12 A likely explanation of this difference is the exclusion of patients who received
any psychotropic drugs within one year prior to the index date in our study, which would exclude female patients with
prevalent mental health issues.

AML and MDS patients had a higher overall 2-year cumulative incidence of psychotropic drug prescriptions
compared to the background population (Figure 1). Antidepressants and anxiolytics were prescribed more often than
antipsychotics in both AML and MDS patients. Moreover, the curve for AML patients shows a steep slope during the
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Table 1 Baseline Characteristics and Prescription of Psychotropic Drugs in Patients with Acute Myeloid Leukaemia (AML),
Myelodysplastic Syndrome (MDS), and the Respective Matched Comparators

AML MDS

Patients Comparators P-value Patients Comparators P-value

Overall 2404 12,020 1307 6535

Sex

Female 1013 (42.1%) 5065 (42.1%) 1.000 464 (35.5%) 2320 (35.5%) 1.000

Male 1391 (57.9%) 6955 (57.9%) 843 (64.5%) 4215 (64.5%)

Age

Median (IQR) 69 (57–78) 69 (57–78) 0.996 75 (68–82) 75 (68–82) 0.992

18–59 years 708 (29.5%) 3540 (29.5%) 111 (8.5%) 555 (8.5%)

60–74 years 898 (37.4%) 4490 (37.4%) 507 (38.8%) 2534 (38.8%)

≥75 years 798 (33.2%) 3990 (33.2%) 689 (52.7%) 3446 (52.7%)

Country of origin

Danish 2261 (94.1%) 11,305 (94.1%) 1.000 1262 (96.6%) 6310 (96.6%) 1.000

Other western country 63 (2.6%) 315 (2.6%) 25 (1.9%) 125 (1.9%)

Other non-western

country

80 (3.3%) 400 (3.3%) 20 (1.5%) 100 (1.5%)

Civil status

Married 1394 (58%) 6949 (57.8%) 0.389 759 (58.1%) 3910 (59.8%) 0.574

Divorced 280 (11.6%) 1293 (10.8%) 145 (11.1%) 690 (10.6%)

Widowed 370 (15.4%) 1985 (16.5%) 299 (22.9%) 1400 (21.4%)

Unknown 360 (15%) 1793 (14.9%) 104 (8%) 535 (8.2%)

Educational level

Lower 988 (41.1%) 4620 (38.4%) 0.042* 535 (40.9%) 2662 (40.7%) 0.974

Medium/high 1283 (53.4%) 6667 (55.5%) 709 (54.2%) 3549 (54.3%)

Unknown 133 (5.5%) 733 (6.1%) 63 (4.8%) 324 (5%)

CCI score

0 1466 (61%) 8593 (71.5%) <0.001* 682 (52.2%) 4086 (62.5%) <0.001*

≥1 938 (39%) 3427 (28.5%) 625 (47.8%) 2449 (37.5%)

Treatment intent

Curative 1314 (54.7%) – – – – –

Non-curative 517 (21.5%) – – – –

Unknown 573 (23.8%) – – – –

ECOG performance status

0 824 (34.3%) – – – – –

(Continued)
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first year, after which it flattens out. MDS on the other hand has a less steep slope but does not flatten out like the curve
for AML. Even though AML and MDS share similar symptoms and prognosis, the results suggest that MDS patients tend
to start using psychotropic drugs at a later time point as compared to AML patients. This may be reasoned by the
moderate onset of the disease, or because MDS patients do not realise the severity of the disease, as asymptomatic
patients may not consider their diagnosis lethal.7,8

To the best of our knowledge, the prevalence of depression and anxiety has not been studied in MDS patients
previously, and only few studies have investigated depression and anxiety in AML patients.

A recent study conducted by Ding et al2 assessed the prevalence and severity of depression and anxiety in 208 de novo
AML patients (median age 48.6±14.1; male:female ratio 1.3) using the Hospital Anxiety and Depression Scale. The authors
found that 58 (27.9%) of the AML patients fulfilled the criteria for depression and 81 (38.9%) for anxiety, which was
significantly higher as compared to the healthy controls (10.0% depression, 12.5% anxiety). In an American study by El-
Jawahri et al4 it was reported that the risk of depression and anxiety in older AML patients (median age 71, range 60–100;
male:female ratio 1.6) receiving intensive and non-intensive chemotherapy were 33.3% and 30.0%, respectively, also using
the Hospital Anxiety and Depression Scale. Using the Hospital Anxiety and Depression Scale, both studies were able to
distinguish between depression and anxiety. Therefore, comparisons to our study should be made with precaution, as we
were not able distinguish between depression and anxiety due to the use of psychotropic drug prescriptions. However, both
studies support our findings of AML patients having higher risk of mental problems including depression and anxiety.

Linden et al12 investigated the prevalence of depression and anxiety prior to treatment in patients with various types
of cancers by distributing questionnaires developed by the British Columbia Cancer Agency Centres. According to the
Psychosocial Screen for Cancer (PSSCAN), 22.8% had depression and 16.9% had anxiety of patients in the subgroup
with haematological cancers. Similarly, Linden et al12 showed a high risk of depression and anxiety in haematological
cancer patients. However, as detailed information on type of haematological cancer was not provided, we were not able
to directly compare the results with our study.

Table 1 (Continued).

AML MDS

Patients Comparators P-value Patients Comparators P-value

1–4 1580 (65.7%) – – – –

IPSS-R score

Very low – – – 336 (25.7%) – –

Low – – – 322 (24.6%) –

Intermediate – – – 234 (17.9%) –

High – – – 149 (11.4%) –

Very high – – – 98 (7.5%) –

Unknown/Incomplete – – – 168 (12.9%) –

Psychotropic drug use

Any psychotropic drugs 627 (26.1%) 2902 (24.1%) 0.046* 365 (27.9%) 1371 (21%) <0.001*

Antidepressants 328 (13.6%) 1965 (16.3%) 0.001* 198 (15.1%) 858 (13.1%) 0.056

Anxiolytics 355 (14.8%) 1279 (10.6%) <0.001* 155 (11.9%) 552 (8.4%) <0.001*

Antipsychotics 159 (6.6%) 678 (5.6%) 0.069 116 (8.9%) 391 (6%) <0.001*

Note: *Statistically significant (P<0.05).
Abbreviations: AML, acute myeloid leukaemia; MDS, myelodysplastic syndrome; IQR, interquartile range; CCI, Charlson Comorbidity Index; ECOG, Eastern Cooperative
Oncology Group.
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Figure 1 Cumulative incidence curves of time to first prescription of psychotropic drugs (antidepressants, anxiolytics, and antipsychotics) for any psychotropic drug and
stratified by type of psychotropic drug in acute myeloid leukaemia (AML), myelodysplastic syndrome (MDS), and the matched comparators. For all four cumulative incidence
curves, Gray’s test demonstrated that the cumulative incidences of time to first psychotropic drug prescription were significantly higher (P<0.05) in both AML and MDS
patients compared to the matched comparators.
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Table 2 Prescription of Psychotropic Drugs in Patients with Acute Myeloid Leukaemia (AML), Myelodysplastic Syndrome (MDS), and
Matched Comparators in Association with Clinical Variables

AML MDS

Patients Comparators Patients Comparators

HR P-value HR P-value HR P-value HR P-value

Patient vs comparatorsa

Comparators 1.0 (ref) – – 1.0 (ref) – –

Patients 4.8 (4.3–5.3) <0.001* – – 2.5 (2.2–2.9) <0.001* – –

Sexb

Male 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)

Female 0.9 (0.8–1.1) 0.253 0.8 (0.7–1.0) 0.020* 1.0 (0.8–1.3) 0.724 0.8 (0.7–1.0) 0.009*

Ageb

18–59 years 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)

60–74 years 1.4 (1.1–1.7) <0.001* 1.2 (1.0–1.4) 0.083 1.1 (0.7–1.6) 0.745 1.3 (1.0–1.8) 0.063

≥75 years 2.3 (1.8–2.8) <0.001* 1.7 (1.3–2.1) <0.001* 1.6 (1.1–2.3) 0.012* 2.9 (2.1–3.9) <0.001*

Country of originb

Danish 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)

Other western country 0.8 (0.5–1.5) 0.558 0.7 (0.4–1.2) 0.186 1.1 (0.5–2.4) 0.800 1.6 (1.0–2.4) 0.032

Other non-western country 0.8 (0.5–1.2) 0.304 1.4 (1.0–1.9) 0.061 0.4 (0.1–1.4) 0.200 1.4 (0.8–2.2) 0.220

Civil statusb

Married 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)

Divorced 1.0 (0.7–1.2) 0.734 1.4 (1.2–1.8) <0.001* 1.3 (0.9–1.7) 0.192 1.3 (1.0–1.7) 0.040*

Widowed 1.1 (0.8–1.4) 0.474 1.3 (1.0–1.7) 0.075 1.0 (0.7–1.3) 0.887 1.5 (1.2–1.8) <0.001*

Unknown 0.8 (0.7–1.1) 0.160 1.0 (0.8–1.2) 0.814 0.9 (0.6–1.4) 0.560 1.1 (0.8–1.5) 0.493

Educational levelb

Low 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)

Medium/high 0.8 (0.7–1.0) 0.014* 0.7 (0.6–0.8) <0.001* 0.7 (0.6–0.9) <0.001* 0.9 (0.7–1.0) 0.059

Unknown 0.8 (0.5–1.2) 0.227 0.7 (0.5–1.1) 0.132 0.6 (0.4–1.1) 0.100 1.2 (0.9–1.7) 0.276

CCI scoreb

0 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)

≥1 1.3 (1.1–1.5) 0.007* 1.7 (1.4–2.0) <0.001* 1.5 (1.2–1.9) <0.001* 1.6 (1.3–1.8) <0.001*

Treatment intentb

Curative 1.0 (ref) – – – – – –

Non-curative 2.1 (1.6–2.7) <0.001* – – – – – –

Unknown 1.5 (1.2–2.0) 0.002* – – – – – –

(Continued)
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Usage of high-quality nationwide population-based registries enabled identification and inclusion of all eligible AML
and MDS patients in Denmark ensuring high coverage, near to complete follow-up of all patients, and minimal risk of
selection bias. Matching of patients with the Danish background population based on age, sex, and country of origin
allowed identification of relevant comparators.

The study was subject to limitations. Firstly, an important limitation was the use of psychotropic drug prescriptions as
a surrogate for depression and anxiety. According to national guidelines, pharmacological treatment of depression is only
initiated when severity is moderate or severe.30,31 Therefore, our study included only patients with, supposedly, moderate
or severe depression. In addition, indication for prescription of a psychotropic drug was not available and antidepressants
are prescribed on various other indications than depression, such as pain and nausea management.32–34 However, this
probably has less impact on the difference in cumulative incidences as this was the case for both patients and matched
comparators. The use of psychotropic drug prescriptions as a surrogate measure for depression and anxiety was time- and
cost-effective. It ensured high representability of the population as patients and comparators were not required to
participate. And in contrast to questionnaire-based surveys it did not risk making patients and comparators notice
symptoms of psychological distress they may not have considered otherwise. The use of psychotropic drug as
a surrogate for the prevalence of depression and anxiety is a valid measure as all patients with moderate or severe
depression and anxiety treated according to guidelines were included.

Secondly, symptoms of depression and anxiety such as insomnia, fatigue, unrest, and changes in appetite might be
interpreted as a manifestation of the somatic disease, a side effect of the treatment, or a natural reaction to the deadly
disease course, hereby, causing an underestimation of treatment-requiring depression and anxiety in AML and MDS
patients. On the contrary, surveillance bias is introduced as AML and MDS patients are seen more frequently by a doctor
as compared to the background population. Additionally, AML and MDS patients may have been prescribed psycho-
tropic drugs due to an adjustment disorder, which share similar symptoms with depression, but which most commonly
would be only treated briefly with benzodiazepine-like drugs and not antidepressants, antipsychotics, or anxiolytics.
A meta-analysis which found the prevalence of adjustment disorders within 5 years of diagnosis was 19.4% in
oncological and haematological settings, supported this notion.35

Table 2 (Continued).

AML MDS

Patients Comparators Patients Comparators

HR P-value HR P-value HR P-value HR P-value

ECOG performanceb status

0 1.0 (ref) – – – – – –

1–4 1.4 (1.2–1.6) <0.001* – – – – – –

IPSS-R scoreb

Very low risk – – – – 1.0 (ref) – –

Low risk – – – – 1.2 (0.9–1.6) 0.134 – –

Intermediate risk – – – – 1.2 (0.9–1.7) 0.235 – –

High risk – – – – 2.2 (1.5–3.2) <0.001* – –

Very high risk – – – – 2.3 (1.5–3.6) <0.001* – –

Unknown – – – – 1.1 (0.8–1.6) 0.600 – –

Notes: *Statistically significant (P<0.05). aCrude Cox-regression analysis. bAge and sex adjusted Cox-regression analysis.
Abbreviations: AML, acute myeloid leukemia; MDS, myelodysplastic syndrome; CCI Charlson Comorbidity Index; ECOG, Eastern Cooperative Oncology Group; IPSS-R,
revised international prognostic scoring system.
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Figure 2 Cumulative incidence curves of time to second prescription of psychotropic drugs (antidepressants, anxiolytics, and antipsychotics) for any psychotropic drug and
stratified by type of psychotropic drug in acute myeloid leukaemia (AML), myelodysplastic syndrome (MDS), and the matched comparators. For all four cumulative incidence
curves Gray’s test demonstrated that the cumulative incidences of time to first psychotropic drug prescription were significantly higher (P<0.05) in both AML and MDS
patients compared to the matched comparators.
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Thirdly, the amount of psychotropic drug prescriptions was not accounted for. In our study, prescription of an
antidepressant was interpreted as having depression; however, one psychotropic drug prescription is not enough to treat
depression of any severity. The sensitivity analysis with time to second prescription of any psychotropic drug showed
results that resemble those using only one prescription of psychotropic drug as event. If a patient received at least two
prescriptions of psychotropic drugs, we believe it is likely that the patient did have treatment requiring depression or
anxiety. In this study we measure redemption of a prescription of psychotropic drugs. However, there could be
prescriptions that had not been redeemed. Furthermore, we do not know if the medication had been used.

In conclusion, we showed that both AML and MDS patients were prescribed psychotropic drugs with a higher
probability compared to the background population, most likely due to the stressful situation of being diagnosed with
a cancer disease with a poor prognosis. The prescription risk was nearly identical in AML and MDS patients. In AML
patients, the psychotropic drug prescriptions were initiated mainly during the first months after diagnosis, whereas in
MDS patients, the prescriptions were more evenly distributed over follow-up time. Further research is required to
identify the true incidence of depression and anxiety in AML and MDS patients using validated screening tools, such as
the Hospital Anxiety and Depression Scale, Patient Health Questionnaire (PHQ-9), and Generalized Anxiety Disorder
(GAD-7) by which also mild depression and anxiety may be identified.36,37 Furthermore, it is important to investigate the
effect of psychological support and pharmacological therapy in a clinical setting to secure that the mental health issues
following diagnosis of AML and MDS are treated properly.
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