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Aims: The aim of this study was to assess cardiac event incidence and trends by sex

and age in young patients on psychopharmacological treatment in Sweden.

Methods: This nationwide incidence study encompassed data from Swedish registers

(2006–2018). Patients aged 5–30 years were exposed to one or more psychotropic

medications (attention deficit hyperactivity disorder medications, antihistamines,

selective serotonin reuptake inhibitors, other antidepressants, anxiolytics, antipsy-

chotics, hypnotics/sedatives). Annual incidences, trends and mean incidences of

cardiac events (cardiac arrest, arrhythmias, fainting/collapse, sudden death) and

recurrent events were calculated.

Results: Among those exposed (n = 875 430, 2 647 957 patient-years, 55% female),

26 750 cardiac events were identified. The mean annual incidence of cardiac events

and first-ever events were 0.99% and 0.80%, respectively, showing significant

upward annual trends of 4.26% and 2.48%, respectively (P < .001). The highest inci-

dences were among females aged 15–19 years (1.50%) and those exposed to poly-

pharmacy (1.63%), anxiolytics (1.53%) or antihistamines (1.27%). The mean annual

incidences of cardiac arrest and arrythmias, for both sexes, were 0.01% and 0.51%,

respectively. Fainting/collapse accounted for about half of all events, occurring more

often in females. The pattern of rising annual incidence remained after excluding

fainting/collapse. In all, 21.1% of events were recurrent. Death, including sudden

death, occurred in 13 patients.

Conclusions: The mean annual incidence of cardiac events among young patients

receiving psychopharmacological treatment was low, 0.99%, with an upward trend of

4.26% annually. Incidence was highest in adolescent females and patients exposed to

polypharmacy. Our study highlights the need for more knowledge regarding the pos-

sible association between exposure to psychopharmacological treatment and cardiac

events.
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1 | INTRODUCTION

Psychopharmacological treatments, including attention deficit hyper-

activity disorder (ADHD) medications, selective serotonin reuptake

inhibitors (SSRIs), anxiolytics, antipsychotics and hypnotics, exhibit

inconsistent findings regarding cardiac safety in young people.1–14

Sweden, like many other countries, has had rising prescription

rates of these medications, and a shift to newer medications and

polypharmacy in children, adolescents and young adults in recent

decades.15–19 Concurrently, there has been a growing trend of young

patients admitted to hospitals with cardiac symptoms.20 This could

indicate a knowledge gap regarding drug safety for young people

exposed to modern psychopharmacological therapy.

Unlike in the adult population, arrhythmias and cardiac arrests are

rare in young people, in the range 1–13 per 100000. Some psychotro-

pic medications may contribute to torsade de pointes, which can lead

to lethal arrythmia.21–26 Syncope, which occurs more often in females

than in males, may be caused by a physiological reaction or a serious

cardiac event.21–23,27–29 The trend in arrhythmia incidence shows a

clear rise in both sexes in recent years, with males demonstrating

higher rates.30 Females face a higher risk of drug-induced adverse

events, particularly with concurrent use of multiple psychotropic

medications.31–34 Age-related pharmacokinetic and pharmacodynamic

changes have been described but have not been found to raise cardiac

risks related to psychopharmacological treatments.2,32,35

Despite the abundance of research on psychopharmacological

treatments in the young,36 it remains unclear if and to what extent

this exposed population has experienced an upward trend in cardiac

events. In addition, there is insufficient evidence on differences by

sex, age, medication and type of cardiac events.2,37 To address

these knowledge gaps and provide valuable insights for clinical and

public health disciplines, we conducted a register-based study in

Sweden from 2006 to 2018. The study aimed to investigate the

incidence of cardiac events by sex, age, medication type, medication

number and event type, as well as trends in cardiac events by

sex among 5–30-year-olds exposed to psychopharmacological

treatment.

2 | METHODS

2.1 | Data source

This nationwide register-based study retrieved data from Swedish

national registers. Information on the exposure (psychotropic medica-

tions) was retrieved from the Swedish Prescribed Drug Register

(SPDR), which includes information on type of prescribed drug based

on the Anatomical Therapeutic Chemical classification, as well as age,

sex and number of prescriptions for each patient.38 Information on

cardiac events was retrieved from the National Patient Register

(NPR)—Inpatient and hospital-based outpatient care. Both the SPDR

and the NPR have good national coverage, and a validation of the

inpatient register revealed that 85–95% of all diagnoses within this

register are valid.38–40 Information on deaths was retrieved from the

Swedish Cause of Death Register (CDR).41

The National Board of Health and Welfare linked the SPDR, NPR

and CDR using the unique 12-digit personal identity number assigned to

each Swedish inhabitant.39,41 Registrations of health care admittances,

diseases, prescriptions and death are supported in law (1988: 543). This

study was approved by The Swedish Ethical Review the Swedish Ethical

Review Board (D nr 2019–04467 and D nr 2020–05889).42

2.2 | Study design

This incidence study included all individuals aged 5–30 years who

were prescribed and dispensed a psychotropic medication in Sweden

in 2006–2018. Each exposed patient was included in the study from

the first day of the prescribed drug dispensation each year.

2.3 | Exposure

Sex, age, type of psychotropic medication and number of medications

were recorded for each exposed patient each calendar year. Age at

inclusion was calculated by subtracting the birth year of the partici-

pant from the year of the drug exposure for each calendar year stud-

ied and was stratified into five age groups: 5–9, 10–14, 15–19, 20–24

and 25–30 years. Psychotropic medications were stratified into seven

groups based on the following Anatomical Therapeutic Chemical

codes, 2022: ADHD drugs (N06BA and C02AC02), antihistamines

(R06A) for systemic use, SSRIs (N06AB), other types of antidepres-

sants (N06AA and others, see Table S1), anxiolytics/benzodiazepines

What is already known about this subject

• Findings regarding cardiac safety of psychopharmacologi-

cal treatment are inconsistent in young people.

• Recently, both psychopharmacological treatment and car-

diac event admissions have increased among the young

population.

What this study adds

• The mean annual incidence of cardiac events in young

patients exposed to psychopharmacological treatment in

Sweden was 0.99% in 2006–2018.

• Female teenagers and patients with polypharmacy had

the highest incidence of cardiac events.

• The incidence of cardiac events increased significantly

over time.
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(N05BA), antipsychotics (N05A) and hypnotics and/or sedatives

(N05BB, N05BE and N05C). Exposure to three or more medications

during the same calendar year was defined as polypharmacy. Further

information is presented in the supporting information (Table S1).

2.4 | Outcomes

Information on cardiac events was captured in the NPR based on the

International Statistical Classification of Diseases and Related Health

Problems, 10th version (ICD-10)-Swedish edition (ICD-10-SE). Only

cardiac events that occurred after the exposure and within the same

calendar year were included. On an annual basis, each cardiac event,

except sudden death, was treated as a new event. Each patient's earli-

est event in the study was considered a first-ever cardiac event,

whereas recurrent events refer to instances where a patient experi-

enced more than one event during the study period. Information on

death was separately retrieved from the CDR. Cardiac events were

stratified into seven categories based on ICD-10 codes: sudden death

(sudden unexpected death, R96.0 and sudden cardiac death, I46.1),

cardiac arrest (unspecified with successful resuscitation, I46.9), atrial

arrhythmia (I49.5, I49.5A, I49.5C), supraventricular tachycardia (I47.1),

ventricular tachycardia (I47.0, I47.2, I47.2C, I47.2, I49.0, I49.1, I49.3),

other rare and undefined arrythmias (I49.8, I49.8C, I49.9, R00) and

fainting and/or collapse (R55.9). Further information on ICD codes is

described in the supporting information (Table S1).

2.5 | Statistical analysis

Each patient was included at most once per calendar year. Stratifica-

tions were made by sex, age group and type of medication. Number of

cardiac events, except for sudden death, was assessed among those

exposed and stratified by type of event, sex and age group. The overall

annual incidence of cardiac events was calculated. The numerator

represents the number of new events in the calendar year, while the

denominator represents the number of exposed patients in the same

year in respective sex and age groups. The mean annual incidence was

assessed and stratified by sex and age group. The mean incidence for

each type of cardiac event was assessed by sex, age group and type of

medication. A second analysis, as a measure of sensitivity, was per-

formed by excluding fainting and/or collapse (R55.9). The annual and

mean incidence of first-ever cardiac event, as a second sensitivity analy-

sis, were estimated, as well as the number of recurrent events (subse-

quent events). A third sensitivity, subgroup, analysis was conducted by

excluding patients with a single medication delivery. Sudden death was

stratified by type and number of medications, sex and age group. Linear

regression was used to assess the significance of possible changes in lin-

ear secular trends (ln [incidence] � year) and adjusted for sex and age.

The analysis was performed using the analytical software Stata version

18 (Stata Press, College Station, TX).

2.6 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to corre-

sponding entries in http://www.guidetopharmacology.org, and are

permanently archived in the Concise Guide to PHARMACOLOGY

2023/24.43

3 | RESULTS

During the study period, 2006–2018, a total of 875 430 unique indi-

viduals (2 647 957 patient-years, 45% male, 55% female) received

psychopharmacological treatment, of whom 66% were aged 20 years

or older. An upward annual trend of 9.8% in absolute numbers

(P < .05; Figure 1) could be seen. Males were more often exposed to

ADHD medications, whereas females were more often exposed

to antidepressants and polypharmacy (Table 1).

F IGURE 1 Number of children, adolescents
and young adults aged 5–30 years on
psychopharmacological treatment.
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In total, 26 750 cardiac events (excluding sudden death) were

identified in those exposed. Most events occurred in females (64%) in

the age group 15–30 years. The most common events were fainting

and/or collapse (50% of all events) and undefined arrhythmias (42%

of all events). The number of unique patients experiencing recurrent

events was 2409 (0.28% of the exposed), representing 5655 events

(21.1% of all events) (Figures S1 and S2).

3.1 | Incidence and trends of cardiac events (all,
first-ever, excluding fainting and/or collapse)

The total mean annual incidence for cardiac events was 0.99% and

that for first-ever events was 0.80%, with significant upward annual

trends of 4.26% and 2.48%, respectively (P < .001; Figure 2A). The

cardiac event incidence was highest in females (1.17%), particularly

those aged 15–19 years (1.50%) (Table 2, Figure 2B and C). The inci-

dence of recurrent events was 0.21%.

The mean incidence of cardiac events, excluding fainting and/or

collapse, was 0.51%, rising with an annual percentage change of

4.52% (P < .001). The mean incidence was 0.53% for females and

0.49% for males (Figure 3A, Table S2). Peaks were seen at age 20–

24 years for both sexes, and males showed a slightly higher incidence

than females in this age group (Figure 3B). The incidence of fainting

and/or collapse had an annual percentage increase of 3.89%

(P < .001) (Figure 3C). The occurrence among females (0.64%) was

double that among males (0.32%) (Table 2).

3.2 | Incidence by type of psychopharmacological
treatment

The incidence of cardiac events was higher among those exposed to

anxiolytics (1.53%), antihistamines (1.27%) or hypnotics and/or seda-

tives (1.17%) (Table 2). Patients exposed to polypharmacy had a

higher mean annual incidence (1.63%) than those not exposed to

polypharmacy (0.90%) (P < .05; Figure 2D). The incidence of cardiac

events was higher in females aged 15 years and older than in males or

other age groups. Arrhythmias were more prevalent with polyphar-

macy than with other cardiac events, in both sexes, particularly in indi-

viduals aged 15 years or older (Table S3).

3.3 | Incidence by type of cardiac event

3.3.1 | Cardiac arrest

The mean annual incidence of cardiac arrest was 0.01% (Table 2), and

higher in males exposed to anxiolytics (0.1%) or antipsychotics (0.04%)

compared with other types of medications, or with females (Table S3).

TABLE 1 Characteristics of patients aged 5–30 years exposed to psychopharmacological treatment during 2006–2018, in patient-years.

2006–2018

Male Female Total Patient-years contributed

by each age and
medication category, %

n = 1 191 717 n = 1 456 240 N = 2 647 957
n (%) n (%) n

Age groups

5–9 years 71 143 (67.25) 346,48 (32.75) 105 791 4.00%

10–14 years 180, 851(67.86) 85 649 (32.14) 266 500 10.06%

15–19 years 240, 999 (46.70) 275, 040 (53.30) 516, 039 19.49%

20–24 years 277, 627 (40.17) 413, 578 (59.83) 691, 205 26.10%

25–30 years 421, 097 (39.41) 647, 325 (60.59) 1, 068, 422 40.35%

Type of psychotropic medication

ADHD medications 323, 729 (69.26) 143, 665 (30.74) 467, 394 17.65%

Antihistamines 54, 845 (26.68) 150, 718 (73.32) 205, 563 7.76%

SSRIs 251, 794 (34.54) 477, 101 (65.46) 728, 895 27.53%

Other anti-depressants 102, 069 (42.57) 137, 721(57.43) 239, 790 9.06%

Anxiolytics 63, 254, (44.79) 77 975 (55.21) 141, 229 5.33%

Antipsychotics 66, 478 (58.71) 46 761 (41.29) 113, 239 4.28%

Hypnotics and/or sedatives 329, 548 (43.83) 422 299 (56.17) 751, 847 28.39%

Polypharmacy

No (<three medications) 1, 019, 419 (85.54) 1, 212, 916 (83.29) 2, 232 335 84.30%

Yes (three or more medications) 172, 298 (14.46) 243, 324 (16.71) 415, 622 15.70%

Abbreviations: ADHD: attention deficit hyperactivity disorder; SSRIs: selective serotonin reuptake inhibitors.

Note: Number of unique individuals = 875 430 during the study period 2006–2018, totalling 2 647 957 patient-years.

Further information on coding presented in Table S1.
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3.3.2 | Atrial arrhythmias

The mean annual incidence of atrial arrhythmias was 0.001%, and

higher in males aged 15 years or older exposed to anxiolytics

(0.02%).

3.3.3 | Supraventrcular tachycardia (SVT)

The mean annual SVT incidence was 0.04%, higher in males aged

5–9 years using SSRIs (0.12%), aged 15–19 years using antihista-

mines (0.08%), or aged over 19 years using anxiolytics (0.07%).

F IGURE 2 Incidence of cardiac events among those aged 5–30 years exposed to psychopharmacological treatment (2006–2018).A Overall
annual incidence.B Annual incidence by sex.C Mean overall incidence by sex and age.D Mean overall incidence by polypharmacy and sex.
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F IGURE 2 (Continued)
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Females aged 20–24 years using anxiolytics or ADHD medications

had higher incidence than was seen for other medications or age

groups.

3.3.4 | Ventricular tachycardia (VT)

The overall mean annual incidence was 0.03%. This incidence

was higher in males aged 10–14 years exposed to other

antidepressants (0.13%), and in females exposed to anxiolytics or

antihistamines in the oldest age groups, at 0.08% and 0.05%,

respectively.

3.3.5 | Rare and undefined arrhythmias

The mean annual incidence was 0.43%. Females on ADHD medica-

tions displayed an average incidence of 0.50%.

3.3.6 | Fainting and/or collapse

The mean annual incidence was 0.48%, and highest in females aged

15–19 years on anxiolytics (1.72%).

3.3.7 | Death

Thirteen cases of death, including sudden death, occurred during the

study period, mainly in males aged over 19 years and exposed to hyp-

notics and/or sedatives, anxiolytics, SSRIs or antipsychotics, corre-

sponding to an incidence of 0.0005%.

3.3.8 | Subgroup analysis

In the subgroup analysis, after excluding patients with single delivery,

the mean annual incidence decreased to 0.97%, though it still fol-

lowed the upward trend observed in the primary analysis over the

study period. The highest incidence was seen in females (1.15%) com-

pared to males (0.76%), and among individuals aged 15–19 years, spe-

cifically in females (1.52%) (Figure S3A, B).

4 | DISCUSSION

In this nationwide register-based incidence study, we found that

mean annual incidence of all cardiac events was 0.99% during the

study period, with a rising trend. A fifth of cardiac events were

recurrent and occurred in a small subset of exposed patients.

TABLE 2 Incidence of cardiac events
among those exposeda by cardiac event
and medication type.

2006–2018

Male Female Total
Cardiac events Cardiac events Cardiac events
n = 9641 n = 17 109 n = 26 750

n (%) n (%) n (%)

Type of psychotropic medication

ADHD medications 1789 (0.55) 1612 (1.12) 3401 (0.73)

Antihistamines 633(1.15) 1977 (1.31) 2610 (1.27)

SSRIs 1762 (0.70) 4373 (0.92) 6135 (0.84)

Other anti-depressant 875 (0.86) 1588 (1.15) 2463 (1.03)

Anxiolytics 833 (1.32) 1321 (1.69) 2154 (1.53)

Antipsychotics 501 (0.75) 669 (1.43) 1170 (1.03)

Hypnotics and/or sedatives 3248 (0.99) 5569 (1.32) 8817 (1.17)

Type of cardiac event

Cardiac arrest 197 (0.02) 102 (0.01) 299 (0.01)

Atrial arrhythmia 37(0.002) 35 (0.001) 72 (0.001)

SVT 391 (0.03) 679 (0.05) 1070 (0.04)

VT 295 (0.02) 433 (0.03) 728 (0.03)

Undefined arrhythmia 4871 (0.41) 6479 (0.44) 11 350 (0.43)

Fainting and/or collapse 3850 (0.32) 9381 (0.64) 13 231 (0.48)

Mean overall incidence 0.81% 1.17% 0.99%

aExposed are patients aged 5–30 years who received psychopharmacological treatment between 2006

and 2018 based on data in Swedish prescribed drug registers.

Abbreviations: Cardiac arrest: successfully resuscitated cardiac arrest; SVT: supraventricular tachycardia;

VT: ventricular tachycardia; ADHD: attention deficit and hyperactivity disorder; SSRIs: selective

serotonin reuptake inhibitors.

For detailed information on ICD codes and types of medication, see Table S1.
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F IGURE 3 Incidence of cardiac
events, excluding fainting and/or collapse
among those exposed to
psychopharmacological treatment (2006–
2018).A Annual incidence by sex.B Mean
overall incidence by sex and age.C Annual
incidence vs. incidence of fainting and/or
collapse.

8 ELMOWAFI ET AL.

 13652125, 0, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.16321 by D

uodecim
 M

edical Publications L
td, W

iley O
nline L

ibrary on [08/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



4.1 | Sex and age

Like other researchers,44 we found that females had a higher mean

incidence of cardiac events than males, also after exclusion of faint-

ing and/or collapse (Table 2, Table S2). Sex may have an impact on

pharmacokinetics and pharmacodynamics, which may, in turn, have

an impact on adverse outcomes.45 Further, fainting and/or collapse

occurred twice as often in females (0.64%) as in males (0.32%)

(Table 2), a finding that aligns with those of another study.28 The

highest incidence of cardiac events was found in female teenagers

(1.50%) (Figure 2C). This could be explained by higher help-seeking

behaviour among young females compared with young males or by

the sex-based difference in pharmacokinetics, parasympathetic activ-

ity and hormonal changes during puberty.46–48 Upon exclusion of

fainting and/or collapse, the peak of incidence shifted from age 15–

19 years to age 20–24 years for both sexes, with males showing

slightly higher proportions than females in the latter age group

(Figure 3B). This underscores the importance of carefully assessing

fainting and/or collapse in patients on psychopharmacological

treatment.

4.2 | Type of psychopharmacological treatment

4.2.1 | Psychopharmacological monotherapy

In our study, individuals exposed to anxiolytics had a higher mean

incidence of cardiac events (1.53%) compared with individuals on

hypnotics and/or sedatives (1.17%) or other psychotropic medica-

tions (Table 2). This is consistent with other findings, where anxio-

lytics showed a higher risk of cardiac events than hypnotics.4

Patients on ADHD medications had the lowest incidence of cardiac

events (0.73%) (Table 2), even lower than other in studies.49,50 This

might be related to growing awareness of the cardiac risks with

ADHD medications, and good compliance with guidelines on asses-

sing and monitoring cardiac risks in the context of these medications.

Despite methodological differences to other pharmacovigilance stud-

ies, along with inclusion of a younger age groups in other studies,

our findings suggest a varying level of risk among different medica-

tions and underscore the need for further research with control

groups.

4.2.2 | Psychopharmacological polypharmacy

Patients exposed to polypharmacy had a higher mean incidence, at

1.63%, compared with patients on fewer medications (0.90%), a result

which aligns with other findings.34 However, other findings included a

narrow group of patients with concomitant use of only two psycho-

tropic medications. Polypharmacy may induce pharmacodynamic

and/or pharmacokinetic interactions and can extend half-life, which

may further increase cardiac risks.31,34,51–53 We found that incidence

was higher in females aged 15 years or older with polypharmacy

(Figure 2D, Table S3). Female sex and polypharmacy may increase the

risk of drug-induced adverse events, possibly due to immunological,

hormonal or dosage factors.32,45

4.3 | Types of cardiac event

4.3.1 | Cardiac arrest

The incidence of cardiac arrest is low in paediatric patients,26 which

was also seen in our study of young patients exposed to psychotropic

medications. Males had a higher incidence of cardiac arrest than

females, especially if exposed to antipsychotics or anxiolytics

(Table S3). This is in line with other studies reporting that ventricular

arrhythmias are linked to antipsychotic medications,13 and that anxio-

lytics (diazepam) can cause cardiovascular collapse.54 Thus, we recom-

mend careful individual risk evaluation of young male patients before

exposure to psychotropic medications.

4.3.2 | Arrhythmias

In our study, the incidence of arrhythmias was higher than the overall

reported incidence of childhood arrhythmias,21–23 but was nearly the

same in both sexes (Table 2, Table S3). This is not in line with other

authors' findings of drug-induced life-threatening arrhythmias sug-

gesting higher incidences among females.45 This discrepancy may be

due to the register-based method used in our study which includes

various types of arrhythmias, while other studies have used ECG-

verified arrythmias, most often life-threatening, such as long QT syn-

drome. However, the incidence proportions of SVT and VT at ages

15 years and older in both sexes, as well as in male patients exposed

to SSRIs and other antidepressants, align with the findings of

others.11,12,14,55 This may relate to drug-induced inhibition of Na+,

Ca2+, K+ channels,56 which may affect pathways in the cardiac con-

duction system. Further, our study found a notable incidence of

arrhythmias in individuals exposed to antihistamines, which are phar-

macologically similar to tricyclic antidepressants and are known to

cause arrhythmias in children.57,58 Females exposed to ADHD medi-

cations showed a higher incidence of rare and undefined arrhythmias

than males, in line with findings of other studies.33 All these findings

suggest that age and sex are important factors to considered when

assessing the cardiac safety of psychopharmacological treatments.

4.3.3 | Fainting and/or collapse

The incidence of fainting and/or collapse was 0.48% in our study

(Table 2), with the highest incidence in females on anxiolytics (1.72%)

(Table S3). This was higher than the reported incidence of syncope in

young people.27 Syncope is common in this age group and can be a

natural physiological response.29 However, fainting can also be a sign

of a medically induced cardiac event.54,59 Harmful fainting must be
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distinguished from benign events in all patients, especially those on

psychopharmacological treatment. We argue for careful assessment

and awareness of the potential for pharmacologically induced fainting.

4.3.4 | Death

The incidence of death, including sudden death, was low

(5/1000000)—lower than the reported incidence of death or sudden

death in the general population in the same age groups.24,25 Some

psychotropic medications, such as hypnotics,3,4 antipsychotics and

SSRIs,5,6 have been considered to protect against death in young

adults, as well as against suicide at all ages. However, these medica-

tions, as well as anxiolytics, have been reported to increase the risk of

sudden death in children, adolescents and young adults.10–14 Patients

who died in our study were exposed to hypnotics and/or sedatives,

anxiolytics, antipsychotics and/or SSRIs. The well-known risk of death

and sudden death linked to any underlying psychiatric disease must

sometimes carry more weight in the decision-making process con-

cerning treatment risks.

4.4 | Strengths and limitations

This incidence study examines cardiac events among young people

exposed to psychotropic medication on a national level, using pro-

spectively collected data from well-validated national registers. This

approach strengthens the study. As a preliminary investigation into

cardiac events in this patient group, our results suggest the need for

further risk assessment studies and comparisons with unexposed con-

trols. This study includes patients up to 30 years old, exceeding the

World Health Organization's (WHO) definition of ‘young people’ as
those up to 24 years old. By covering a longer age range and including

a broader patient group, the study aims to capture any long-term

effects, while still focusing on relatively young individuals, most of

whom are less likely to be affected by other somatic diseases. Addi-

tionally, the study seeks to track prescription rates and trends into

adulthood, potentially enhancing its overall strength.

The analysis method, which considered exposure and events

within the same calendar year, may have resulted in missed events

and underestimated incidence. For instance, a patient prescribed med-

ication late in one year could have an event the following year, which

would not be captured by this approach. To check this risk of under-

estimation, we calculated the number of events the year following the

late exposure. We found only 243 events occurring following the year

of exposure, including the whole study period, and we believe the risk

of underestimation due to the method used is limited. Patient adher-

ence to the prescribed medications was unknown, as this is not

recorded in the registers and to overcome that, a sensitivity analysis

was performed excluding patients with single delivery. The study did

not cover all psychotropic or non-psychotropic medications, such as

non-legal substances. Nor did it cover non-cardiac adverse events, or

other medications and diseases. Further, the NPR does not contain

diagnoses from non-specialized outpatient care, and thus there is a

risk of underestimating the incidence of cardiac events.

The current study did not include medications such as anticonvul-

sants or antiepileptics, as these medications are primarily used for

neurological diseases such as seizure disorders. This incidence study

lacks a control group with no possibility to adjust for confounding fac-

tors and other diseases such as seizures. Future studies should include

all medications used for psychiatric diseases. Moreover, lithium is

included as it is primarily used for treatment of bipolar and manic

disorders, and to our knowledge has no non-psychiatric indications.

Lithium prescription rates have also continued to rise among young

individuals in Sweden the last decades. Studies in real-world settings

assessing the association between psychotropic medications and

cardiac events are needed to identify confounding factors.

5 | CONCLUSIONS

This nationwide register-based study found that young patients on

psychopharmacological treatment had a 0.99% mean annual incidence

of cardiac events, which increased over the period 2006–2018. Exclu-

sion of fainting and collapse events did not alter the rising trend. Inci-

dence was highest among those aged 15–19 years, those exposed to

anxiolytics, antihistamines or polypharmacy. A small group of patients

contributed a fifth of all cardiac events. Our findings suggest the need

for more studies to assess the possible association between exposure

to psychotropic medications and cardiac events.
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