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Key points:

e In Germany, the share of pediatric antidepressant users with off-label prescriptions
decreased from 58.0% in 2004 to 40.9% in 2011.

e  Most off-label prescriptions (29.1 to 43.1%) were off-label by age.

e Hyperkinetic disorder was the most common diagnosis among pediatric patients with
antidepressant prescriptions which were off-label by indication.

e In 2011, selective serotonin reuptake inhibitors were more frequently prescribed off-label
than tricyclic antidepressants (37.7 vs. 17.5%).

e Adverse events occurred rarely and there were no significant differences between on- and

off-label use.
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Abstract

Purpose

So far, only little is known about antidepressant off-label use in pediatric patients. This is the
first study examining the prevalence and the risks of off-label antidepressant prescriptions in
minors over time in Germany and analyzing patterns with regard to age, sex, drug class, and
type of off-label use.

Methods

We used claims data of about two million individuals (<18 years) to calculate the share of off-
label antidepressant prescriptions for the years 2004-2011, stratified by age, sex, and drug
class. Off-label prescriptions were analyzed regarding underlying diagnoses, the prescribing
physician's specialty, and the type of off-label use. Incidence rates of adverse events were
calculated for off-label and on-label use and the risk of suicidal events associated with off-
label or on-label use was examined in a nested case-control study.

Results

The prevalence of off-label prescriptions decreased from 58.0 to 40.9%. Selective serotonin
reuptake inhibitors were more frequently prescribed off-label than tricyclic antidepressants
(37.7 vs. 17.5% in 2011). The most common type of off-label use was off-label use by age,
followed by off-label use by indication, and off-label use by contraindication. Adverse events
were rare with no significant differences between on- and off-label use.

Conclusions

Although off-label antidepressant use in minors decreased over time, it is still common.
However, this rather indicates a lack of approved drugs for the treatment of depression in this
population than inappropriate medical treatment. This is supported by the fact that oft-label

use was not associated with a higher risk of adverse events than on-label use.



Introduction

Drugs are frequently prescribed off-label to pediatric patients since agents on the market have
often not been studied and approved for this population.' This can increase the risk of
incorrect dosing and adverse drug events.” For antidepressant (AD) compounds, high but
varying rates of off-label use (OLU) in pediatric populations have been reported in various
countries, including Germany.>™

ADs are prescribed for a variety of indications including depression, sleep disorders,
nocturnal enuresis, obsessive-compulsive disorder, anxiety disorders, and chronic pain.
Despite the risk of cardiovascular and neurological adverse events, metabolic disorders, and
poisoning,” '° and despite worries about an increased risk of suicidal behavior in young
patients,™ ! increasing pediatric AD use has been observed in several studies from different
countries with rates of OLU up to 90.8%.” 1>

As reported previously,16 we found a decreasing percentage of off-label prescriptions from
64.2 to 36.3% when examining AD use in minors aged 0-17 years in Germany from 2004-
2011. Another German study focusing on the medical treatment of adolescents aged 12-18
years with a diagnosed depression found a share of off-label AD prescriptions of 45.5% in
2009.°

However, only very little is known about the risks of AD OLU in young individuals. To close
this research gap, we investigate the risks of AD OLU compared to on-label use in a
representative sample of minors. To our knowledge, this is the first study providing detailed
analyses of changes in the frequency of OLU over time, stratified by age, sex, and drug class.
Further, we are looking at the prescribing physicians' specialty and examine, for the first time,
whether prescriptions were off-label with regard to the age of the patients, the indications

which the ADs were prescribed for, or an underlying contraindication.



Methods

Data source

We used data from three statutory health insurance (SHI) providers that are part of the
German Pharmacoepidemiological Research Database (GePaRD). GePaRD contains
information on demographics, outpatient prescriptions, diagnoses, and hospitalizations."’
Diagnoses are coded according to the International Classification of Diseases, 10" Version,
German Modification (ICD-10-GM). Hospitalization data include information on admission
and discharge dates with corresponding diagnoses. Outpatient care data cover diagnoses
(related to a quarter of a year), prescriptions, and procedures. Outpatient prescription data
contain dates of prescription and dispensation, information on the prescribing physician's
specialty, the Anatomical Therapeutic Chemical (ATC) code, and the defined daily dose
(DDD). GePaRD has been shown to be representative for the German population with regard
to region of residence, age and sex distribution, drug use, and number of hospital

admissions.'®

Study design

The study population consisted of minors aged 0-17 years, insured in one of the three SHIs
between 2004 and 2011. The study cohort was ascertained in two steps. First, the share of
(off-label) AD prescriptions was examined in cross-sectional analyses for each year. All
individuals with continuous insurance coverage either (a) during the whole study year, or (b)
from birth in the study year until the end of that year, or (c) from birth in the study year until
death in that year, or (d) from start of the study year until death in that year were included.
Second, a cohort including all minors with at least one AD prescription during the study
period who were continuously insured for at least six months before the prescription (baseline

period) and who had no simultaneous on- and off-label prescriptions was defined to



investigate the association between AD use and cardio- and cerebrovascular events, suicidal
events, and death. Cohort entry was defined as the date of the first AD prescription. Patients
were followed until the first of the following events: (a) interruption of insurance time for
more than 14 days, (b) December 31* of the year in which the subject turned 17, (c) end of
the study period, (d) end of insurance including death, (e) date of occurrence of the outcome.
For the outcome with the highest number of events (suicidal events), we were able to
additionally conduct a nested case-control study to examine the risk of OLU compared to on-
label use. For each case of a suicidal event, up to five controls were matched by age group at

index date (0, 1-2, 3-5, 6-11, 12-14, 15-17 years), sex, and SHI, using risk set sampling.

Drug exposure

All ADs (ATC code NO6A) were included in the analyses and categorized into tricyclic
antidepressants (TCAs), selective serotonin reuptake inhibitors (SSRIs), and other ADs.

The duration of drug exposure was calculated based on the prescribed amount and the DDD.
Current use was defined as treatment overlapping the date of the event and recent use as
treatment ending 1-30 days before the event. Patients with a treatment not classified as current

or recent were categorized as past users.

Covariates

In- and outpatient data was used to identify diagnoses. In addition to all approved indications
of the prescribed ADs, the analyses considered other diagnoses of mental and behavioral
disorders (ICD-10-GM: F00-F99) and of diseases of the nervous system (G00-G99).
Additionally, in the nested case-control study, antiepileptics (NO3A), antipsychotics (NO5A),
anxiolytics (N05B), additional ADs (NO6A), and psychostimulants (NO6B) were considered

as co-medications. Covariates and co-medications were ascertained in the baseline period.



Oft-label use

Information from the Summaries of Product Characteristics (SPCs) was used to examine
OLU. A prescription was off-label by age if the age of the patient was not in accordance with
the licensed age of the drug. A prescription was off-label by indication if no diagnosis of an
approved indication was coded in the quarter of the prescription or in the preceding or
following quarter. A prescription was off-label by contraindication if there were diagnoses of
contraindications in the quarter of the prescription or if there was a contraindicated
medication overlapping the AD prescription. The lowest age limit was used if SPCs of
generic preparations gave inconsistent information or if the licensed age varied by indication.
Approved indications and contraindications were assigned to all generic drugs if not all SPCs

listed all of them.

Outcome definition

Cardio- and cerebrovascular events (ICD-10-GM: 121, 122, 142, 144, 145, 147-150, 161, 163,
164, 195.2, R00) were identified by inpatient main discharge diagnoses. Suicidal events,
including diagnoses of suicidal ideation (R45.8) and intentional self-harm with a suicidal
background (X60-X84), were identified by inpatient main discharge and secondary diagnoses.
For all-cause mortality, death was identified using information on the reason for the end of

insurance membership and for the end of hospitalization.

Statistical analysis
The prevalence of prescriptions was analyzed stratified by on- and OLU, age, sex, and drug
class with 95% confidence intervals (CI) calculated using the substitution method.?® Off-label

prescriptions were further analyzed regarding type of OLU, underlying diagnoses, and



prescribing physician's specialty.

In the cohort study, the all-cause mortality rate and the incidence rate (IR) of cardio- and
cerebrovascular and suicidal events were calculated per 10,000 person-years (py) with
corresponding 95% ClIs, stratified by on- and OLU.

We used conditional logistic regression in the nested case-control analysis to obtain
confounder-adjusted odds ratios (ORs) with corresponding 95% CIs. The risk of suicidal
events associated with current OLU, simultaneous off- and on-label use, recent use, or past
use of any AD was compared to current on-label use (reference group). For covariates, a
backward selection (Wald test with p<0.05 for staying in the model) was performed.

SAS statistical software version 9.3 was used for all analyses.

Trial registration
The study was registered in the register of studies of the European Network of Centres for

Pharmacoepidemiology and Pharmacovigilance (ENCePP; No.: EUPAS7034).

Results

Study population

The size of the study population varied between 1,993,994 (in 2004) and 2,160,541 (in 2009)
minors with a slight preponderance of boys (about 51%). The mean age was between 8.8 and
9.0 years. Each year, we identified between 3,561 (in 2005) and 4,456 (in 2011) subjects with

AD prescriptions.

Extent of off-label use
The number of AD prescriptions increased steadily from 7,908 in 2004 to 12,250 in 2011 with

a decreasing share of off-label prescriptions from 64.2 to 36.3%. In 2004, 58.0% of all AD
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users had an off-label AD prescription (Figure 1). This proportion decreased to 40.9% in
2011, with 42.4% for males and 39.9% for females. Up to the age of eleven years, there were
more individuals with off-label than with on-label prescriptions (Figure 2).

Of the 1,356 TCA users in 2011, 17.5% had off-label TCA prescriptions. Among the 2,340
SSRI users, 37.7% had oft-label SSRI prescriptions. Of the 1,134 users of other ADs
(hypericum (St. John's wort) had a share of 56.2% in this category), 69.3% had oft-label
prescriptions.

Throughout the study period, the most common type of OLU was OLU by age, followed by
OLU by indication and OLU by contraindication (Figure 1).

Of the 1,298 AD users with a prescription off-label by age in 2011, 80.5% were between 12
and 17 years old, while 2.1% were younger than six years (mean=14.5, SD=3.2, median=16).
Of the 683 AD users with a prescription off-label by indication, 26.6% had a diagnosis of
hyperkinetic disorder (ICD-10: F90), 14.6% a diagnosis of reaction to severe stress and
adjustment disorder (F43), 11.4% a diagnosis of emotional disorder with onset specific to
childhood (F93), 9.5% a diagnosis of conduct disorder (F91), and 9.2% a diagnosis of
somatoform disorder (F45) during the quarter of the prescription.

Child and adolescent psychiatrists issued 37.6% of the 12,250 AD prescriptions in 2011,
followed by physicians for internal and general medicine (21.1%), pediatricians (11.3%), and
(adult) psychiatrists (6.7%). The latter had the highest share of off-label prescriptions (Table
1). The specialty was unknown/not reported for 11.7%. Physicians with various other fields of

specialty prescribed the remaining 11.6%.

Risks of off-label use
The AD user cohort included 22,294 individuals (at cohort entry 11,630 on-label users,

10,664 off-label users), of whom 43.1% were male (Table 2). The share of females was
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slightly higher in the group of on-label users (58.7 vs. 55.1%). On-label users were also older
(mean age: 14.3 vs. 13.4 years). On- and off-label users were similar regarding the prevalence
of most comorbidities during the baseline period. Prescriptions of ADs, antiepileptics,
antipsychotics, anxiolytics, and psychostimulants during the baseline period occurred at
slightly higher rates in the group of off-label users.

In total, we observed 30 subjects with cardio- and cerebrovascular events (IR=7.0 (95% CI:
4.7-10.0) per 10,000 py, on-label users: IR=9.8 (95% CI: 6.0-15.1), off-label users: IR=4.5
(95% CI: 2.1-8.2)) and 121 suicidal events (IR=28.1 (95% CI: 23.3-33.5) per 10,000 py, on-
label users: IR=35.2 (95% CI: 27.5-44.3), off-label users: IR=21.7 (95% CI: 16.0-28.6)). With
66 observed deaths in the AD user cohort, the all-cause mortality rate was 15.1 (95% CI:
11.7-19.2) per 10,000 py (on-label users: 10.1 (95% CI: 6.2-15.4), off-label users: 19.6 (95%
CI: 14.3-26.3)).

The nested case-control analysis showed no significant differences for the risk of suicidal
events between current on-label use and current off-label, current off- and on-label, or recent
use of any AD (Table 3). A significantly lower risk was observed for past use of any AD as
compared to current on-label use (adjusted OR=0.5 (95% CI: 0.3-0.8). Among the analyzed
covariates, a prior suicidal event had the strongest association with suicidal events (adjusted

OR=7.3 (95% CI: 3.4-15.8)).

Discussion

Our results showed a high but decreasing share of OLU, a higher prevalence of off-label
prescriptions for SSRIs than for TCAs, and a high proportion of prescriptions that were off-
label by age. Adverse events were relatively rare and no significant difference between on-

and OLU was detected.
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AD OLU decreased markedly during the study period. This can be explained by the growing
share of SSRI prescriptions, especially fluoxetine. As reported previously'®, in 2004,
fluoxetine accounted for 7.7% of all pediatric AD prescriptions in Germany. In 2006, its
regulatory approval was extended to also include the treatment of moderate and severe
depressive episodes in children older than eight years. Subsequently, the proportion fluoxetine
prescriptions increased to 28.1% in 2011.

Differences in healthcare systems and drug approvals make international comparisons of
OLU difficult. Studies from different countries observed proportions of AD OLU in young
patients between 42 and 91%.>” Another German study analyzing AD OLU in adolescents for
the year 2009 showed a share of off-label prescriptions of 45.5%.* That study, however, only
assessed OLU by age and solely included patients aged 12-18 years with a diagnosed
depression, limiting the comparability.

Most ADs licensed for the treatment of specific disorders in minors are only approved for the
treatment of older children and adolescents. Consequently, OLU was less common in older
subjects. Imipramine, the most frequently prescribed AD during the study period,'® is licensed
for the treatment of children from the age of five, opipramol and sertraline from the age of six,
fluoxetine and fluvoxamine from the age of eight, and hypericum and doxepin from the age of
twelve. Citalopram, mirtazapine, and amitriptyline are not licensed for the use in minors at all
which explains the high proportion of prescriptions off-label by age. The rather small fraction
of prescriptions off-label by contraindication is quite satisfactory from the drug safety
perspective as contraindications by definition entail a high risk of adverse events.

Our analyses showed that AD prescriptions off-label by indication were mostly prescribed to
minors with a diagnosis of hyperkinetic disorder. ADs are not licensed for this indication;

however, it is known that TCAs are efficacious in its treatment.”' According to the German
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guideline, the use of TCAs in pediatric hyperkinetic disorder patients can be indicated,
especially if they do not tolerate or respond to treatment with stimulants.?

ADs were most frequently prescribed by child and adolescent psychiatrists, indicating that
many young AD users are treated by physicians specialized in the therapy of mental and
behavioral disorders.

The number of subjects suffering from the analyzed adverse events was small, suggesting that
these events do not pose a major problem when treating minors with ADs. However, the small
number of cases only allowed us to analyze suicidal events in the nested case-control study.
The analysis showed a significantly lower risk of suicidal events for past use compared to
current on-label use. One explanation is that current users of ADs are more likely to currently
suffer from depression, the strongest risk factor for suicide.”® The risk of suicidal events was
lower for current OLU compared to current on-label use, although the difference was not
statistically significant. This can be explained by the fact that the share of patients with a
diagnosed depression was lower in the group of off-label users (22 vs. 31%).

Studies from the USA and Canada have shown rates of suicide attempts in young AD users
between 24.0 and 29.1 per 1,000 py.>** Comparing results of different studies on suicidality
is difficult due to substantial methodological differences. This includes different study
populations, medications used by the subjects, and outcome definitions. In our study, suicidal
events were identified by inpatient diagnoses only and did not include completed suicide as
this information is not available in GePaRD. This and the fact that not all suicidal events are
coded by physicians might have led to an underestimation of this endpoint.”**’

Our analysis showed that a prior suicidal event was the strongest predictor for suicidal events.
It is known that people with a history of suicidal behavior have a higher risk of suicide.”® In
our study, a history of schizophrenia/delusion, alcohol/drug abuse, and mood disorders, which

are also known to increase the risk of suicide in minors,” were associated with a higher risk
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of suicidal events as well. Other known risk factors like social isolation, family history of
suicide, abuse, and neglect® are not covered by the data in GePaRD.

There were no striking differences regarding the share of SSRI and TCA prescriptions
between suicidal cases with current on-label and those with current OLU. Previous studies
similarly did not detect any difference between SSRIs and TCAs and the risk of suicide.?* %
The size of the used database is a major strength of this study. Our analyses reflect real-world
drug utilization patterns in a population representative for the general population in
Germany.lg’ 19

Using pharmacy dispensing data to determine drug exposure is considered the gold standard
in pharmacoepidemiological research as recall bias cannot occur.”® Beyond that, it has been
shown that drug dispensation data give valid information on drug use in Germany.'*'
GePaRD does not contain information on inpatient drug treatment. Accordingly, we were
only able to assess outpatient treatment. Yet, since all examined ADs (except hypericum) are
available by prescription only, GePaRD should provide valid and almost complete
information on outpatient AD use.

Since GePaRD contains the exact date of dispensation for prescriptions, the potential for
misclassification of drug exposure is low. There is, however, no information on patients'
adherence to prescriptions. As outpatient diagnoses are only related to a quarter of a year in
the database, some misclassification is possible regarding underlying diagnoses for
prescriptions. For the same reason, it was not possible to use outpatient diagnoses to identify
outcomes in the risk analysis, since it would not have been possible to assure that the outcome
followed the exposure. This might have contributed to the small number of identified events.
Using claims data for the investigation of suicidality is difficult as suicide-related events are

frequently missed or not reported in clinical assessment and are therefore likely to be

underestimated.”> %’ As information about actual suicides is not available in GePaRD, suicidal
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events in our study do not include completed suicide but only suicidal ideation and intentional
self-harm with a suicidal background, making an underestimation of suicidal events even

more likely.

Conclusions

Despite the decreasing AD OLU in minors during the study period, its extent is still
considerable. This does not necessarily indicate inappropriate treatment but rather a lack of
clinical trials and subsequently missing approvals in the pediatric population. The low share
of ADs prescribed despite the presence of a contraindication and the fact that the risk of

adverse events was not higher for off- than for on-label use support this interpretation.



16

Ethics statement

The Code of Social Law (SGB X) regulates the use of SHI data for scientific research in
Germany. The use of the data for this study was approved by all involved SHIs and their
governing authorities. Informed consent and approval by an ethics committee were not

required.

Acknowledgments

The authors would like to thank all statutory health insurance providers which provided data
for this study, namely the AOK Bremen/Bremerhaven, the DAK-Gesundheit, and the
Techniker Krankenkasse (TK).

The authors would also like to thank Dr. Heike Gerds for proofreading the final manuscript.



17

References

1.

European Medicines Agency. The European paediatric initiative: History of the
Paediatric Regulation.
www.ema.europa.eu/docs/en_ GB/document _library/Other/2009/09/WC500003693.pdf.
(accessed 19 December 2016)

Eguale T, Buckeridge DL, Verma A, Winslade NE, Benedetti A, Hanley JA, Tamblyn R.
Association of Off-label Drug Use and Adverse Drug Events in an Adult Population.
JAMA Intern Med 2016; 176:55-63. DOI: 10.1001/jamainternmed.2015.6058

Volkers AC, Heerdink ER, van Dijk L. Antidepressant use and off-label prescribing in
children and adolescents in Dutch general practice (2001-2005). Pharmacoepidemiol
Drug Saf2007; 16:1054-1062. DOI: 10.1002/pds.1430

Chen H, Reeves JH, Fincham JE, Kennedy WK, Dorfman JH, Martin BC. Oft-label use
of antidepressant, anticonvulsant, and antipsychotic medications among Georgia
medicaid enrollees in 2001. J Clin Psychiatry 2006; 67:972-982.

Zoega H, Baldursson G, Hrafnkelsson B, Almarsdottir AB, Valdimarsdottir U,
Halldorsson M. Psychotropic drug use among Icelandic children: a nationwide
population-based study. J Child Adolesc Psychopharmacol 2009; 19:757-764. DOLI:
10.1089/cap.2009.0003

Dorks M, Langner I, Dittmann U, Timmer A, Garbe E. Antidepressant drug use and offt-
label prescribing in children and adolescents in Germany: results from a large population-
based cohort study. Eur Child Adolesc Psychiatry 2013; 22:511-518. DOL:
10.1007/s00787-013-0395-9

Lee E, Teschemaker AR, Johann-Liang R, Bazemore G, Yoon M, Shim KS, Daniel M,
Pittman J, Wutoh AK. Off-label prescribing patterns of antidepressants in children and

adolescents. Pharmacoepidemiol Drug Saf 2012; 21:137-144. DOI: 10.1002/pds.2145



10.

11.

12.

13.

14.

18

Hoffmann F, Glaeske G, Petermann F, Bachmann CJ. Outpatient treatment in German
adolescents with depression: an analysis of nationwide health insurance data.
Pharmacoepidemiol Drug Saf 2012; 21:972-979. DOI: 10.1002/pds.3295

Degner D, Grohmann R, Kropp S, Ruther E, Bender S, Engel RR, Schmidt LG. Severe
adverse drug reactions of antidepressants: results of the German multicenter drug
surveillance program AMSP. Pharmacopsychiatry 2004; 37 Suppl 1:5S39-45. DOI:
10.1055/5-2004-815509

Jerrell IM, McIntyre RS. Cardiovascular and neurological adverse events associated with
antidepressant treatment in children and adolescents. J Child Neurol 2009; 24:297-304.
DOI: 10.1177/0883073808323523

U.S. Food and Drug Administration. Worsening Depression and Suicidality in Patients
Being Treated With Antidepressants.
www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProvid
ers/ucm161696.htm. (accessed 12 September 2016)

Hoffmann F, Glaeske G, Bachmann CJ. Trends in antidepressant prescriptions for
children and adolescents in Germany from 2005 to 2012. Pharmacoepidemiol Drug Saf
2014; 23:1268-1272. DOI: 10.1002/pds.3649

Meng X, D'Arcy C, Tempier R. Long-term trend in pediatric antidepressant use, 1983-
2007: a population-based study. Can J Psychiatry 2014; 59:89-97. DOI:
10.1177/070674371405900204

Clavenna A, Andretta M, Pilati P, Dusi M, Gangemi M, Gattoni MB, Lombardo G,
Zoccante L, Mezzalira L, Bonati M. Antidepressant and antipsychotic use in an Italian

pediatric population. BMC Pediatr 2011; 11:40. DOI: 10.1186/1471-2431-11-40



15.

16.

17.

18.

19.

20.

21.

22.

19

Abbas S, Thle P, Adler J-B, Engel S, Giinster C, Linder R, Lehmkuhl G, Schubert I.
Psychopharmacological Prescriptions in Children and Adolescents in Germany. Dtsch
Arztebl International 2016; 113:396-403. DOI: 10.3238/arztebl.2016.0396

Schroder C, Dorks M, Kollhorst B, Blenk T, Dittmann RW, Garbe E, Riedel O.
Outpatient antidepressant drug use in children and adolescents in Germany between 2004
and 2011. Pharmacoepidemiol Drug Saf 2017; 26:170-179. DOI: 10.1002/pds.4138
Pigeot I, Ahrens W. Establishment of a pharmacoepidemiological database in Germany:
methodological potential, scientific value and practical limitations. Pharmacoepidemiol
Drug Saf2008; 17:215-223. DOI: 10.1002/pds.1545

Schink T, Garbe E. Assessment of the representativity of in-patient hospital diagnoses in
the German Pharmacoepidemiological Research Database. Gesundheitswesen 2010;
72:P10. DOI: 10.1055/5-0030-1266518

Schink T, Garbe E. Representativity of dispensations of non-steroidal anti-inflammatory
drugs (NSAIDs) in the German Pharmacoepidemiological Research Database.
Gesundheitswesen 2010; 72:V111. DOI: 10.1055/5-0030-1266287

Daly LE. Confidence limits made easy: interval estimation using a substitution method.
Am J Epidemiol 1998; 147:783-790.

Banaschewski T, Roessner V, Dittmann RW, Santosh PJ, Rothenberger A. Non-stimulant
medications in the treatment of ADHD. Eur Child Adolesc Psychiatry 2004; 13 Suppl
1:1102-116. DOI: 10.1007/s00787-004-1010-x

German Society of Child and Adolescent Psychiatry Psychosomatics and Psychotherapy.
[Guideline hyperkinetic disorders (F90)]. 2007, Pages 239-254.
http://www.awmf.org/uploads/tx_szleitlinien/028-

0191 S1_Hyperkinetische Stoerungen ADHS 01.pdf. (accessed 15 December 2016)



23.

24.

25.

26.

27.

28.

29.

30.

31.

20

Dulcan MK, Martini DR, Lake M. Child and adolescent psychiatry. Washington,
London: American Psychiatric Publishing Inc.; 2003.

Cooper WO, Callahan ST, Shintani A, Fuchs DC, Shelton RC, Dudley JA, Graves AJ,
Ray WA. Antidepressants and suicide attempts in children. Pediatrics 2014; 133:204-
210. DOI: 10.1542/peds.2013-0923

Schneeweiss S, Patrick AR, Solomon DH, Dormuth CR, Miller M, Mehta J, Lee JC,
Wang PS. Comparative safety of antidepressant agents for children and adolescents
regarding suicidal acts. Pediatrics 2010; 125:876-888. DOI: 10.1542/peds.2009-2317
Wijlaars LP, Nazareth I, Whitaker HJ, Evans SJ, Petersen 1. Suicide-related events in
young people following prescription of SSRIs and other antidepressants: a self-controlled
case series analysis. BMJ Open 2013; 3:¢003247. DOI: 10.1136/bmjopen-2013-003247
Hall GC. Validation of death and suicide recording on the THIN UK primary care
database. Pharmacoepidemiol Drug Saf 2009; 18:120-131. DOI: 10.1002/pds.1686
Jick SS, Dean AD, Jick H. Antidepressants and suicide. Bmj 1995; 310:215-218.

Qin B, Zhang Y, Zhou X, Cheng P, Liu Y, Chen J, Fu Y, Luo Q, Xie P. Selective
serotonin reuptake inhibitors versus tricyclic antidepressants in young patients: a meta-
analysis of efficacy and acceptability. Clin Ther 2014; 36:1087-1095.e1084. DOI:
10.1016/j.clinthera.2014.06.001

Schneeweiss S, Avorn J. A review of uses of health care utilization databases for
epidemiologic research on therapeutics. J Clin Epidemiol 2005; 58:323-337. DOI:
10.1016/j.jclinepi.2004.10.012

Hoffmann F, Pfannkuche MS, Glaeske G. Validity of information relevant to research in
routine medication claims data from 2000 to 2006. Dtsch Med Wochenschr 2008;

133:945-949. DOI: 10.1055/s-2008-1075671



Table 1. Number of on- and off-label antidepressant prescriptions in 2011 by prescribing

physicians’ medical specialty (values are expressed as N and %)

Medical specialty

On-label
7,809 (63.7)

Off-label
4,441 (36.3)

Child and adolescent psychiatrist
Internal and general medicine
Pediatrician

(Adult) psychiatrist

Unknown / missing

3,170 (68.8)
1,520 (58.7)
863 (62.1)
434 (52.9)
913 (63.8)

1,436 (31.2)
1,070 (41.3)
527 (37.9)
387 (47.1)
517 (36.2)
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Table 2. Characteristics of the cohort of antidepressant users including subjects from the years

2004-2011 (values are expressed as N and % unless stated otherwise)

Total On-label users Off-label users
22,294 (100) 11,630 (100) 10,664 (100)
Male 9,599 (43.1) 4,809 (41.3) 4,790 (44.9)
Female 12,695 (56.9) 6,821 (58.7) 5,874 (55.1)

Age at cohort entry” (in years):

<1 7 (0.0) 0 (0.0)
1-2 102 (0.5) 2 (0.0)
3-5 414 (1.9) 113 (1.0)
6-11 4,501 (20.2) 1,667 (14.3)
12-14 4,395 (19.7) 2,666 (22.9)
15-17 12,875 (57.8) 7,182 (61.8)
Mean (SD) 13.9 (3.38) 14.3 (2.93)
Median 15 15
Switched exposure group 384 (1.7) 185 (1.6)
Follow-up time (in days):
Mean (SD) 717 (673) 655 (614)
Median 479 444

7(0.1)
100 (0.9)
301 (2.8)

2,834 (26.6)
1,729 (16.2)
5,693 (53.4)
13.4 (3.75)
15
199 (1.9)

785 (726)
531

Most frequent diagnoses® during baseline period®: ¢

Depression (F20.4, F32, F33)° 6.003 (26.9) 3,626 (31.2)
Rl S 0 asasn 2315099
223?21‘{:?16)& migraine (G43, 4,128 (18.5) 2,611 (22.5)
Hyperkinetic disorders (F90) 2,989 (13.4) 1,303 (11.2)
Somatoform disorders (F45) 2.852 (12.8) 1,757 (15.1)
Other anxiety disorders (F41) 2,611 (11.7) 1,573 (13.5)
Eronl e RS 2390100 1372011
doit::)errd'e’fshz‘g;%r)al and emotional , | 4 g ¢y 1,265 (10.9)
Sleep disorders (F51, G47) 1,510 (6.8) 764 (6.6)

Mixed disorders of conduct & 1291 (5.8) 721 (6.2)

emotions (F92)

2,377 (22.3)
1,943 (18.2)
1,517 (14.2)
1,686 (15.8)
1,095 (10.3)
1,038 (9.7)
997 (9.3)
883 (8.3)
746 (7.0)

570 (5.3)

* The date of the first prescription of an antidepressant drug
® Among the analyzed covariates
¢ The six months before cohort entry

4 Columns add up to more than 100% because one patient can contribute to more than one

line
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® In brackets: Diagnostic code according to the International Classification of Diseases, 10™
Version, German Modification (ICD-10-GM)
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Table 3. Risk of suicidal events in the cohort of antidepressant users including subjects from

the years 2004-2011 (values are expressed as N and %)

Cases Controls Unadjusted Adjusted’ 959% CI
N=145 N=725 odds ratio __odds ratio
Current on-label use 50 (34.5) 137(18.9) 1 1 -
Current off-label use” 38 (26.2) 168 (23.2) 0.52 0.64 037-1.12
Current off- and on-label use® 4 (2.8) 16 (2.2) 0.50 0.68 0.19-2.44
Recent use” 12(8.3) 71(9.8) 0.41 0.53 0.23-1.23
Past use” 41 (28.3) 333 (45.9) 0.23 0.46 0.25-0.84
Prior®
Suicidal event 24 (16.6) 16(2.2) 8.23 7.32 3.40-15.75
Schizophrenia/delusion 90 (62.1) 260 (35.9) 2.94 2.40 1.55-3.73
Eating disorder 20 (13.8) 51 (7.0) 2.02 2.57 1.37-4.84
Other development disorder 20 (13.8) 18 (2.5) 7.16 7.27 3.07-17.20
Other psychological disorder 48 (33.1) 135 (18.6) 2.30 2.49 1.51-4.11
Neurological disorder 34 (23.4) 107 (14.8) 1.75 1.79 1.06 - 3.03
Use of psychostimulants 534 72 (9.9) 0.33 0.29 0.10 - 0.87

* Reference group = current on-label use

® Adjusted for all statistically significant covariates shown in the table

¢ During the six-month baseline period before the prescription of an antidepressant drug
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Figure 1. Share of antidepressant users with off-label prescriptions among all pediatric

antidepressant users from 2004 (N=3,984) to 2011 (N=4,456)

Note: One patient can contribute to more than one type of off-label use.

Abbreviation: AD = antidepressant
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Figure 2. Prevalence of on- and off-label antidepressant prescriptions in 2011 by age group




