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Abstract

Objective: To evaluate annual concomitant psychotropic medication use among stimulant-treated children/adolescents
with ADHD. Method: Children/adolescents with =1 primary ADHD diagnosis who had received =30 days of stimulant
medication were identified from insurance claims for each calendar year (201 1-2014). Use of |5 psychotropic medications
concomitantly with stimulants was evaluated and their prevalence in each year was calculated overall and by medication
category for children (6-12 years) and adolescents (13-17 years). Results: Each year 133,354 to 157,303 children and
95,632 to 111,280 adolescents were included. Annual period prevalence of any concomitant psychotropic medication use
was 22.9% to 25.0% for children and 25.2% to 28.2% for adolescents. The most common medication categories included
selective serotonin reuptake inhibitors (children: 6.8%-7.9%; adolescents: 12.7%-14.9%), atypical antipsychotics (4.2%-
5.4%; 5.3%-6.3%), and guanfacine extended release (5.1%-7.0%; 2.3%-3.6%). Conclusion: Around a quarter of children/
adolescents with ADHD were prescribed psychotropic medication concomitant to stimulant treatment, although only 2

of the |5 medication classes studied were Food and Drug Administration (FDA)-approved for adjunctive use. (J. of Att. Dis.
2020; 24(2) 336-347)
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U.S. Food and Drug Administration (FDA) for adjunctive
therapy in stimulant-treated children and adolescents with
ADHD were guanfacine extended release (XR) and cloni-
dine XR (Childress, 2012; Ming, Mulvey, Mohanty, &
Patel, 2011).

Despite guidance from the American Academy of
Pediatrics against off-label adjunctive drug therapy for
the treatment of ADHD (Wolraich et al., 2011), off-label
concomitant use of psychotropics is common in the clini-
cal setting (Cooper et al., 2006; Cooper, Hickson, Fuchs,
Arbogast, & Ray, 2004; Czaja & Valuck, 2012; Jensen

Introduction

ADHD is one of the most commonly diagnosed neurobe-
havioral disorders of childhood and adolescence (Akinbami,
Liu, Pastor, & Reuben, 2011; Constantine & Tandon, 2008;
Fulton et al., 2009; Pastor & Reuben, 2008). The worldwide
prevalence of ADHD among children and adolescents
ranges from 5.9% to 7.1% (Thomas, Sanders, Doust, Beller,
& Glasziou, 2015; Willcutt, 2012), and the economic bur-
den of the disease is substantial (Doshi et al., 2012).
Stimulants are effective first-line pharmacological
treatments for children and adolescents with ADHD
(Strange, 2008; Wolraich et al., 2011); however, a subset

of patients with ADHD requires supplementation of their
existing stimulant regimen with additional medications
due to inadequate/partial response or dose-limiting side
effects (Banaschewski, Roessner, Dittmann, Santosh, &
Rothenberger, 2004; Olfson, 2004; Pliszka, 2003). At the
time of this study, the only medications approved by the
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et al., 2005; Pappadopulos et al., 2002; Spencer &
Biederman, 2002; Zito et al., 2008). In general, efficacy
and safety of off-label use of concomitant psychotropic
medication have not been thoroughly investigated, and
the subsequent risk—benefit profiles of drug regimens
used in practice are insufficiently described (Bussing &
Winterstein, 2012).

Several studies have reported that ADHD is the lead-
ing diagnosis associated with prescriptions of atypical
antipsychotics (AAPs) even though AAPs are not indi-
cated for this condition (Cooper et al., 2006; Matone
et al., 2012; Pathak, West, Martin, Helm, & Henderson,
2010; Sikirica et al., 2012b; Sikirica et al., 2014; Weiss
et al., 2009). Studies have suggested potential risks of
polypharmacy with AAPs, including induction of meta-
bolic syndrome (Bussing & Winterstein, 2012; Findling,
Steiner, & Weller, 2005; Maglione et al., 2011; Penzner
et al., 2009; Weiss et al.,, 2009; Yanofski, 2010).
Furthermore, abrupt discontinuation of stimulants or
AAPs when used concomitantly to treat ADHD may lead
to dyskinesias (Yanofski, 2010).

A previous study estimated that the 1-year prevalences
of concomitant psychotropic medication use with stimu-
lants (in 2009) among children and adolescents with
ADHD were 20.3% and 23.4%, respectively (Betts et al.,
2014). Since then, important treatment and formulary
changes have created additional treatment options for
children and adolescents with ADHD, particularly, those
who require augmentation of their stimulant regimen. In
particular, the FDA has approved the nonstimulants guan-
facine XR (as monotherapy in 2009 and as an adjunct to
stimulant therapy in early 2011) and clonidine XR (as
monotherapy and an adjunct to stimulant therapy in late
2010; Thomas, 2013).

The current study examined trends in concomitant
psychotropic medication use (including off-label use)
among stimulant-treated children and adolescents with
ADHD from 2011 to 2014. As rates of ADHD diagnosis
and treatment are known to vary by age category
(Constantine & Tandon, 2008; Cooper et al., 2004), chil-
dren (aged 6-12) and adolescents (aged 13-17 years)
were analyzed separately. Children and adolescents with
ADHD commonly exhibit additional psychiatric and
neurologic comorbidities, and many of the medication
categories that are used off-label for ADHD may also be
used for the treatment of such comorbidities among
patients with ADHD (Larson, Russ, Kahn, & Halfon,
2011). Thus, in addition to examining trends in the over-
all population, the prevalence of concomitant psychotro-
pic medication use was also estimated among children
and adolescents without psychiatric and neurologic
comorbidities.

Method
Data

This study was conducted using data from the Truven
Health MarketScan Commercial Claims and Encounters
(MarketScan®™) database from January 1, 2011 to December
31, 2014. These data include commercial health insurance
claims (inpatient and outpatient medical, and outpatient
pharmacy) and enrollment information from large US
employers and health insurance plans. Such plans provide
private health care coverage for more than 50 million
employees, their spouses, and dependents and reflect a vari-
ety of fee-for-service, preferred provider organization, and
capitated health plans (i.e., a health plan that allows pay-
ment of a flat fee for each patient it covers).

As the study was a retrospective analysis of de-identified
administrative claims data, it was fully compliant with the
Health Insurance Portability and Accountability Act and,
thus, exempt from institutional review board approval.

Sample Selection

The study population included patients with at least one pri-
mary ADHD diagnosis (International Classification of
Diseases, 9th Revision, Clinical Modification [[CD-9-CM]
codes 314.00 or 314.01; Centers for Disease Control and
Prevention, 2017) between January 1, 2011 and December
31, 2014. For each calendar year between 2011 and 2014,
patients were required to be aged 6 to 17 years as of January
1, have continuous health plan enrollment eligibility from
January 1 to December 31, and have at least a 30-day stimu-
lant medication course (identified using generic product
identifier codes) between January 1 and December 31. The
stimulant course could consist of one or more prescription
fills if the time on treatment was at least 30 days.
Noncontinuous interrupted treatment periods of up to 30
days were allowed. The first stimulant filled in each respec-
tive year was defined as the index stimulant for patients in
that year.

A subpopulation of patients with ADHD who did not
have any other diagnosed psychiatric or neurologic
comorbidities was also identified (“patients with nonco-
morbid ADHD?”); this consisted of patients who did not
have any primary diagnoses associated with a psychiatric
or neurological condition, including bipolar disorder,
dementia, mania, schizophrenia, tics, adjustment reac-
tion, anxiety disorder, conduct disorder, depression,
insomnia, learning disability, obsessive compulsive dis-
order, oppositional defiant disorder, substance abuse, per-
vasive developmental disorder, epilepsy, and other
psychiatric and neurological disorders (as identified by
ICD-9-CM codes; see Appendix).
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Measures

During each calendar year, concomitant use of 15 distinct
categories of medication was evaluated. These medications
either had an FDA-approved indication for ADHD or were
used off-label to treat ADHD in practice (Cooper et al.,
2006; Cooper et al., 2004; Kreider et al., 2014; Spencer &
Biederman, 2002). The 15 categories were two classes of
short-duration-of-action stimulants (amphetamine [AMPH]
short acting [SA] and methylphenidate [MPH] SA); two
classes of long-duration-of-action stimulants (AMPH long
acting [LA] and MPH LA); three nonstimulants approved
for ADHD (atomoxetine, clonidine XR, and guanfacine
XR); two nonstimulants not approved for ADHD (clonidine
immediate release [IR] and guanfacine IR); two classes of
antipsychotics (AAPs and typical antipsychotics [TAPs]);
and four classes of antidepressants (bupropion, selective
serotonin reuptake inhibitors [SSRIs], serotonin-norepi-
nephrine reuptake inhibitors (SNRIs), and tricyclic antide-
pressants [TCAs]).

For a medication fill to qualify as concomitant usage,
the medication had to have been filled within the same cal-
endar year as the index stimulant and have at least 30 days
of supply overlap with the index stimulant, and there had to
be at least one primary diagnosis of ADHD prior to the end
of medication overlap. For a stimulant to qualify as con-
comitant usage, it had to be a different class to the index
stimulant. Patients were classified into multiple categories
if they used medications from more than one category con-
comitantly (patients using medications from multiple dif-
ferent categories concomitantly would be counted multiple
times, whereas patients who had separate periods of con-
comitant use within the same category were only counted
once). When evaluating multiple concomitant-use events,
the periods of overlap between the index stimulant and dif-
fering concomitantly used agents were not required to be
mutually exclusive.

Analyses

The 1-year period prevalence of concomitant psychotropic
medication use, overall and by medication category, was cal-
culated for each calendar year (2011-2014). The overall
1-year prevalence was calculated as the percentage of patients
experiencing at least one concomitant-use event with any of
the 15 distinct medication classes. The 1-year period preva-
lence by medication category was calculated as the propor-
tion of patients experiencing at least one concomitant-use
event with the given medication category per calendar year.
As a sensitivity analysis, the 1-year period prevalence of con-
comitant psychotropic medication use, overall and by medi-
cation category, was calculated among the subpopulation of

patients with noncomorbid ADHD. Results are reported in
the text as ranges for the four 1-year periods.

Separate analyses were performed for the child and ado-
lescent subpopulations, and all analyses were performed
using SAS Version 9.3 (SAS Institute, Cary, NC).

Results

Children

Overall, between 133,354 and 157,303 children met the
inclusion criteria for each year of the analysis (Figure 1).
The mean age in each study year ranged from 9.31 to 9.40
years, and 71.4% to 72.1% of patients were males. Around
one third of children (range: 31.0%-36.5%) had at least one
diagnosed psychiatric or neurologic comorbidity. The
remaining two thirds (range: 63.5%-69.0%) were considered
as the subpopulation of children with noncomorbid ADHD.

Among the overall population of children, 22.9% to
25.0% added at least one other psychotropic medication to
their stimulant medication during the study period, and
6.9% to 7.8% added two or more medications (Table 1).
The most common concomitant psychotropic medications
added were SSRIs (6.8%-7.9%), guanfacine XR (5.1%-
7.0%), clonidine IR (4.9%-5.1%), AAPs (4.2%-5.4%),
guanfacine IR (2.0%-3.8%), MPH SA (1.4%-1.7%), atom-
oxetine (1.4%-1.7%), AMPH SA (1.2%-1.5%), and AMPH
LA (1.1%-1.2%; Figure 2A). Over the time period from
2011 to 2014, the prevalence of concomitant SSRIs and
guanfacine XR use increased overall, whereas that of AAPs
decreased. The concomitant use of guanfacine IR also
increased in each year of analysis. The least frequently
added (=1%) concomitant psychotropic medications were
MPH LA, clonidine XR, TCAs, bupropion, SNRIs, and
TAPs (Figure 2A).

In the subpopulation of children with noncomorbid
ADHD, 14.7% to 16.7% were prescribed at least one other
psychotropic medication in addition to their stimulant med-
ication (Table 1). The most frequently added concomitant
psychotropic medications were guanfacine XR (3.7%-
5.3%), clonidine IR (3.1%-3.7%), SSRIs (1.6%-2.4%),
AAPs (1.3%-2.3%), guanfacine IR (1.2%-2.2%), MPH SA
(1.3%-1.6%), AMPH SA (1.0%-1.3%), and atomoxetine
(0.8%-1.3%; Figure 2B). The least frequently added (=1%)
concomitant psychotropic medications were AMPH LA,
MPH LA, TCAs, bupropion, clonidine XR, SNRIs, and
TAPs (Figure 2B).

Adolescents

Overall, between 95,632 and 111,280 adolescents met the
inclusion criteria for each year of the analysis (Figure 1).
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2011: n = 204,148
2012: n = 216,917
2013: n = 180,387
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4 . . .
Children who had continuous health plan Adolescents who had continuous health plan
enrollment between 01/01 and 12/31: enrollment between 01/01 and 12/31:
2011: n = 249,221 2011: n=171,159
2012: n = 261,189 2012: n = 182,965
2013: n=214,589 2013: n=152,262
L 2014: n1230,027 L 2014:n 1167,987 )
(" . . . ( . )

Children with at least 30-day stimulant ADHD Adolescents with at least 30-day stimulant ADHD
medication course® between 01/01 and 12/31: medication course® between 01/01 and 12/31:
2011: n = 146,279 2011: n=102,037
2012: n = 157,303 2012: n=111,280
2013: n = 133,354 2013: n = 95,632
L l 2014: n = 140,044 l L l 2014: n = 104,326 l )

s . ) . . ( . .
Children with Children with Adolescents with Adolescents with
comorbid ADHD® non-comorbid ADHD comorbid ADHD¢ non-comorbid ADHD
2011: n=45,364 2011: n=100,915 2011: n = 37,025 2011: n=65,012
2012: n=51,100 2012: n=106,203 2012: n=41,171 2012: n=70,109
2013: n = 44,087 2013: n = 89,267 2013: n= 36,131 2013: n = 59,501
9 2014: n = 51,066 2014: n = 88,978 )L 2014: n=42,768 2014: n=61,558 )

Figure |. Sample selection flowchart.
*Patients’ age on January | of respective year.

®The stimulant course could consist of one or more prescription fills as long as the time on the treatment was at least 30 days. Noncontinuous treat-

ment interruption periods up to 30 days were allowed.

“Psychiatric and neurologic comorbidities included bipolar disorder, dementia, mania, schizophrenia, tics, adjustment disorders, anxiety disorder,
conduct disorder, depression, insomnia, learning disability, obsessive compulsive disorder, oppositional defiant disorder, substance abuse, pervasive
developmental disorder, epilepsy, and other psychiatric and neurological disorders.

The mean age in each study year was approximately 14.90
years, and 66.9% to 67.8% of patients were males. Among
this population, 36.3% to 41.0% of adolescents had at least
one diagnosed psychiatric or neurologic comorbidity. The
remaining adolescents (range: 59.0%-63.7%) were consid-
ered as the subpopulation of adolescents with noncomorbid
ADHD.

Of the overall population of adolescents, approxi-
mately one quarter (25.2%-28.2%) added at least one
other psychotropic medication to their stimulant medica-
tion during the study period and between 7.3% and 8.5%
added two or more medications (Table 1). The most com-
mon concomitant psychotropic medications added were
SSRIs (12.7%-14.9%), AAPs (5.3%-6.3%), guanfacine
XR (2.3%-3.6%), clonidine IR (2.9%-3.2%), AMPH SA

(1.5%-2.3%), and bupropion (1.8%-2.0%; Figure 3A).
Over the time period from 2011 to 2014, the prevalence of
concomitant SSRIs and guanfacine XR use increased
overall, whereas the concomitant use of AAPs decreased.
The least frequently added (=2%) concomitant psycho-
tropic medications were atomoxetine, guanfacine IR,
MPH SA, AMPH LA, SNRIs, TCAs, MPH LA, clonidine
XR, and TAPs (Figure 3A).

In the subpopulation of adolescents with noncomorbid
ADHD, 13.2% to 14.7% were using at least one augment-
ing drug (Table 1). The most frequently added concomitant
psychotropic medications were SSRIs (3.2%-4.3%), guan-
facine XR (1.6%-2.6%), clonidine IR (1.9%-2.1%), AAPs
(1.3%-2.1%), AMPH SA (1.4%-2.0%), MPH SA (1.0%-
1.4%), and atomoxetine (0.9%-1.2%; Figure 3B). The least
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Table I. Distribution of Number of Concomitant Psychotropic Medications Used per Patient.

Children with ADHD (age 6-12 years)

Overall Subpopulation of children with noncomorbid ADHD
2011 2012 2013 2014 2011 2012 2013 2014
Number (n = 146,279) (n=157,303) (n=133,354) (n = 140,044) (n=100915) (n=106,203) (n=89,267) (n = 88,978)

0 112,754 (77.08%) 118,345 (75.23%) 99,993 (74.98%) 105,284 (75.18%) 85,424 (84.65%) 88,430 (83.27%) 74,547 (83.51%) 75,937 (85.34%)
| 23,491 (16.06%) 27,330 (17.37%) 23,418 (17.56%) 23,852 (17.03%) 12,173 (12.06%) 14,051 (13.23%) 11,838 (13.26%) 10,329 (11.61%)
2 7,333 (5.01%) 8,537 (5.43%) 7,280 (5.46%) 7,939 (5.67%) 2,617 (2.59%) 2,991 (2.82%) 2,330 (2.61%) 2,201 (2.47%)
3 2,085 (1.43%) 2,464 (1.57%) 2,060 (1.54%) 2,301 (1.64%) 572 (0.57%) 615 (0.58%) 440 (0.49%) 427 (0.48%)
4 485 (0.33%) 488 (0.31%) 497 (0.37%) 545 (0.39%) 99 (0.10%) 86 (0.08%) 94 (0.11%) 71 (0.08%)
=5 131 (0.09%) 139 (0.09%) 106 (0.08%) 123 (0.09%) 30 (0.03%) 30 (0.03%) 18 (0.02%) 13 (0.01%)
Adolescents with ADHD (age 13-17 years)
Overall Subpopulation of adolescents with noncomorbid ADHD
2011 2012 2013 2014 2011 2012 2013 2014
Number  (n = 102,037) (n=111,280) (n=95,632) (n = 104,326) (n=65,012) (n=70,109) (n=59,501) (n=61,558)
0 76,309 (74.79%) 82,011 (73.70%) 69,335 (72.50%) 74,924 (71.82%) 56,089 (86.27%) 59,930 (85.48%) 50,782 (85.35%) 53,437 (86.81%)
| 18,300 (17.93%) 20,853 (18.74%) 18,692 (19.55%) 20,581 (19.73%) 7,178 (11.04%) 8,219 (11.72%) 7,073 (11.89%) 6,601 (10.72%)
2 5,597 (5.49%) 6,335 (5.69%) 5,732 (5.99%) 6,560 (6.29%) 1,409 (2.17%) 1,593 (2.27%) 1,326 (2.23%) 1,242 (2.02%)
3 1,473 (1.44%) 1,689 (1.52%) 1,504 (1.57%) 1,819 (1.74%) 267 (0.41%) 303 (0.43%) 276 (0.46%) 237 (0.39%)
4 294 (0.29%) 336 (0.30%) 313 (0.33%) 363 (0.35%) 60 (0.09%) 56 (0.08%) 35 (0.06%) 38 (0.06%)
=5 64 (0.06%) 56 (0.05%) 56 (0.06%) 79 (0.08%) 9 (0.01%) 8 (0.01%) 9 (0.02%) 3 (<0.01%)

Note. Number (n) and frequency (%) are given for each category. Number of concomitant psychotropic medications refers to the number of different medication categories
the patient used concomitantly at any time during each year. Patients are counted only once per column; therefore, rows are mutually exclusive of each other.

frequently added (=1%) concomitant psychotropic medica-
tions in the population of patients with noncomorbid ADHD
were AMPH LA, guanfacine IR, bupropion, MPH LA,
TCAs, clonidine XR, SNRIs, and TAPs (Figure 3B).

Discussion

In this large health care claims database analysis, around a
quarter of children and adolescents with ADHD were pre-
scribed at least one other category of medication concomi-
tant to their index stimulant treatment between 2011 and
2014. Furthermore, data showed that 6.9% to 7.8% of chil-
dren and 7.3% to 8.5% of adolescents were prescribed two
or more categories of concomitant medication during this
period. Overall, the rates of children and adolescents with
ADHD being prescribed concomitant drugs increased in
each year from 2011 to 2014. Reasons for this increase were
not investigated, but possible reasons include an increase in
the number of ADHD treatment options available or
changes in prescriber attitudes.

The two most commonly used concomitant agents
were SSRIs and AAPs, neither of which is approved by
the FDA for the treatment of ADHD. This finding is note-
worthy given the sparse clinical evidence regarding
the treatment of ADHD with SSRIs and AAPs, and the

potential risk of serious adverse events with AAPs
(Bussing & Winterstein, 2012; Penzner et al., 2009;
Yanofski, 2010). A notable rise in the use of SSRIs in both
children and adolescents was observed; however, the use
of AAPs decreased annually in both children and adoles-
cents and was surpassed by the use of guanfacine XR and
clonidine IR for children with ADHD.

Concomitant use of guanfacine XR increased annually
from 2011 to 2014 in children (5.1%-6.6%) and adolescents
(2.3%-3.6%). Furthermore, even after guanfacine XR was
approved for use as adjunctive therapy to stimulants (in
February 2011), concomitant use of guanfacine IR with
stimulant medication increased annually from 2011 to 2014
in children (2.0%-3.8%) and adolescents (1.1%-1.8%). This
was despite the lack of efficacy and safety data from well-
controlled studies of guanfacine IR for ADHD, and the
finding that guanfacine XR is a cost-effective alternative to
stimulant monotherapy among children and adolescents
with suboptimal response to stimulants (Sikirica et al.,
2012a).

Although there was some variation over the entire period
in both children and adolescents, an increase in use of cloni-
dine IR was observed, and the off-label formulation cloni-
dine IR was utilized more than the on-label formulation
clonidine XR.
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2011 2012
SSRIs 6.76% SSRIs 7.05%
AAPs AAPs
Guanfacine XR Guanfacine XR 6.94%
Clonidine IR Clonidine IR
Guanfacine IR 1.98% Guanfacine IR
Atomoxetine 1.68% Atomoxetine
MPH SA 1.41% MPH SA
AMPH SA 1.20% AMPH SA
AMPH LA 1.19% AMPH LA
MPH LA 1.04% MPH LA
TCAs 0.50% TCAs
Bupropion 0.42% Bupropion
Clonidine XR 0.41% Clonidine XR
SNRIs 0.08% SNRIs
TAPs | 0.05% TAPs
T T T T T 1 T T T T T 1
0 2 4 6 8 10 0 2 4 6 8 10
Children with concomitant medication use (%) Children with concomitant medication use (%)
2013 2014
SSRIs 7.31% SSRIs 7.87%
AAPs AAPs
Guanfacine XR 7.03% Guanfacine XR
Clonidine IR 4.89% Clonidine IR 511%
Guanfacine IR Guanfacine IR
Atomoxetine Atomoxetine
MPH SA MPH SA
AMPH SA AMPH SA
AMPH LA AMPH LA
MPH LA MPH LA
TCAs TCAs
Bupropion Bupropion
Clonidine XR Clonidine XR
SNRIs SNRIs
TAPs TAPs
T T T T T 1 T T T T T 1
0 2 4 6 8 10 0 2 4 6 8 10

Children with concomitant medication use (%)

Children with concomitant medication use (%)

Figure 2A. Prevalence of concomitant medication use in stimulant-treated children (6-12 years) with ADHD, by concomitant

medication category.

Children and adolescents with ADHD commonly
exhibit additional psychiatric and neurologic comorbidi-
ties (Larson et al., 2011). As such, patients with ADHD-
related comorbidities who were categorized as patients
using multiple concomitant psychotropics may have
been concurrently using the additional (nonindex) drug
to treat comorbidities and the stimulant to treat ADHD
(e.g., patients with ADHD with comorbid depression
who use concomitant SSRIs). To address these concerns,
a sensitivity analysis was conducted among a subpopula-
tion of children and adolescents who did not have any
psychiatric or neurologic comorbidities. Among these

children and adolescents with noncomorbid ADHD, the
prevalence of concomitant psychotropic medication use
was lower than that in the overall population, with fewer
children (14.7%-16.7%) and adolescents (13.2%-14.7%)
having at least one concomitant-use event. Prevalence
rates remained largely similar across the years for this
subpopulation, with a few exceptions: in children, the
prevalence of guanfacine IR use increased over time and
use of clonidine IR, SSRIs, and AAPs decreased over
time, whereas in adolescents, the prevalence of guanfa-
cine XR use increased and use of AAPs decreased over
time.
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2011

SSRIs

AAPs
Guanfacine XR 3.73%
Clonidine IR 3.66%
Guanfacine IR
Atomoxetine
MPH SA
AMPH SA
AMPH LA
MPH LA
TCAs
Bupropion
Clonidine XR
SNRIs

TAPs

T T T T T T 1
Children with concomitant medication use (%)

2013

SSRIs 2.14%

Children with concomitant medication use (%)

0 1 2 3 4 5 6

2012

SSRIs

AAPs
Guanfacine XR 5.30%
Clonidine IR
Guanfacine IR
Atomoxetine
MPH SA
AMPH SA
AMPH LA
MPH LA
TCAs
Bupropion
Clonidine XR
SNRIs

TAPs

T T T T T T 1
0 1 2 3 4 5 6
Children with concomitant medication use (%)

2014

SSRIs

AAPs 1.71% AAPs
Guanfacine XR 5.23% Guanfacine XR 4.49%

Clonidine IR Clonidine IR
Guanfacine IR Guanfacine IR
Atomoxetine Atomoxetine
MPH SA MPH SA
AMPH SA AMPH SA
AMPH LA AMPH LA
MPH LA MPH LA
TCAs TCAs
Bupropion Bupropion
Clonidine XR Clonidine XR
SNRIs SNRIs
TAPs TAPs

T T T T T T 1 T T T T T T 1

0 1 2 3 4 5 6 0 1 2 3 4 5 6

Children with concomitant medication use (%)

Figure 2B. Prevalence of concomitant medication use in stimulant-treated children (6-12 years) with ADHD and without psychiatric
and neurologic comorbidities, by concomitant medication category.

Note. Medication categories are not mutually exclusive; patients were considered to have augmented multiple times if they met the concomitant

use criteria for more than one medication category. SSRIs = selective serotonin reuptake inhibitors; AAPs = atypical antipsychotics; XR = extended
release; IR = immediate release; MPH = methylphenidate; SA = short acting; AMPH = amphetamine; LA = long acting; TCAs = tricyclic antidepressants;
SNRIs = serotonin-norepinephrine reuptake inhibitors; TAPs = typical antipsychotics.

Among children with noncomorbid ADHD, guanfa-
cine XR was the most used concomitant psychotropic
medication every year, with a notable increase during
2012. In adolescents, although the overall percentage of
adolescents using at least one drug to augment their
stimulant regimen rose between 2011 and 2014, use by
the subpopulation of adolescents with noncomorbid
ADHD stayed relatively consistent. Among these ado-
lescents, SSRIs remained the most used concomitant

therapy despite decreasing prevalence for each year
analyzed.

It is possible that some of the children and adolescents,
considered in this analysis to have noncomorbid ADHD,
may have had mental health conditions that were not
recorded in the MarketScan database, perhaps due to the
stigma attached to a psychiatric diagnosis. Furthermore,
results from this subpopulation of children and adolescents
with noncomorbid ADHD will not be generalizable to the
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Figure 3A. Prevalence of concomitant medication use in stimulant-treated adolescents (13-17 years) with ADHD, by concomitant

medication category.

entire ADHD population, many of whom are characterized
as having a heavy comorbidity burden (Thomas, 2013). For
these reasons, the true prevalence rate of concomitant psy-
chotropic drug use among children and adolescents with
ADHD most likely falls between the estimate for the sub-
population with noncomorbid ADHD and the estimate for
the overall population.

This study was conducted using administrative claims
data, which are inherently associated with certain limita-
tions. Concomitant psychotropic medication use was
defined based on a period of overlapping prescription fills
rather than the clinician’s intention to treat adjunctively.
This approach allowed real utilization to be captured

(i.e., whether the children and adolescents actually filled the
prescriptions) but did not provide insight into the specific
reasons for prescribing or the intended frequency of adjunc-
tive therapy in ADHD. In addition, these results are only
generalizable to the commercially insured population in the
United States, which may not be representative of all U.S.
children and adolescents, particularly, those with public
insurance.

Conclusion

Concomitant use of psychotropic medication with stimu-
lants was prescribed for around a quarter of children and
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Figure 3B. Prevalence of concomitant medication use in stimulant-treated adolescents (13-17 years) with ADHD and without
psychiatric and neurologic comorbidities, by concomitant medication category.

Note. Medication categories are not mutually exclusive; patients were considered to have augmented multiple times if they met the concomitant

use criteria for more than one medication category. SSRIs = selective serotonin reuptake inhibitors; AAPs = atypical antipsychotics; XR = extended
release; IR = immediate release; MPH = methylphenidate; SA = short acting; AMPH = amphetamine; LA = long acting; TCA = tricyclic antidepressants;
SNRIs = serotonin-norepinephrine reuptake inhibitors; TAPs = typical antipsychotics.

adolescents in the United States between 2011 and 2014
despite the fact that most medication classes studied were
not approved by the FDA for concomitant use with psycho-
stimulants during that time. Such concomitant use of psy-
chotropic medication with stimulants was observed in both
children and adolescents in the overall population, and in
the sensitivity analysis among a subpopulation that did not
have any psychiatric or neurologic comorbidities. These
results underscore the need for adjunctive options for use

during stimulant treatment of ADHD. In the management
of ADHD among children and adolescents, clinicians
should evaluate patients on a case-by-case basis, taking
into account their unique characteristics and the defined
risk—benefit profile for the different treatment options. The
risk—benefit profiles of many medications used in combi-
nation with stimulants in practice are not well described
(Bussing & Winterstein, 2012). However, two nonstimu-
lants (guanfacine XR and clonidine XR) have been shown
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to be effective and well tolerated for adjunctive use with
stimulants in children and adolescents with ADHD
(Childress, 2012; Ming et al, 2011) and have been
approved by the FDA as adjunctive therapy with stimu-
lants. Further research is needed to evaluate the efficacy,
safety, and economic impact of using psychotropic medica-
tions concomitantly with other ADHD medication.

Appendix A

Comorbidity ICD-9 code

Psychiatric and other neurological disorders for which atypical
antipsychotics are indicated

Bipolar disorder 296.4, 296.5, 296.6,

296.7, 296.8
Dementia 290, 294.1
Mania 296.0, 296.1

293.81, 293.82, 297.1,
297.3,298.8, 298.9
Schizophrenia 295
Tics 307.2
Psychiatric (and other neurological) comorbidities of ADHD

Other psychotic disorders

Adjustment reaction 309.xx
Anxiety disorder 293.84, 300.0x,
300.2x, 313.0x
Conduct disorder 312.xx
Depression 296.2x, 296.3x,
31 1.xx, 300.4x
Epilepsy 345.xx
Insomnia 307.41, 307.42, 327.0x,
780.51, 780.52
Learning disability 315.xx
Obsessive-compulsive disorder 300.3x
Oppositional defiant disorder 313.81

291.xx, 292.xx, 303.xx,
304.xx, 305.xx
299.x
320.xx-337.xx, 340.xx-
349.xx excluding 345.xx

Substance abuse

Pervasive developmental disorder
Other neurological disorders

Source. Adapted from Centers for Disease Control and Prevention
(2017).

Note. ICD-9 = The International Conference for the Ninth Revision of
the International Classification of Diseases.

Acknowledgments

The authors would like to thank Andy Kageleiry, an employee of
Analysis Group at the time of this work, for his contributions to
the conceptual design and data interpretation and for drafting and
editing the manuscript, which was funded by Shire Development,
LLC. Under the direction of the authors, Joanna Wright, DPhil,
and Denise Graham, PhD, Caudex, Oxford, UK, provided edito-
rial support for this publication, which was funded by Shire
International GmbH. Editorial assistance in formatting, proofread-
ing, copyediting, and coordination and collation of comments was

provided by Caudex, funded by Shire International GmbH.
Although employees of Shire were involved in the design, collec-
tion, analysis, interpretation, providing quality review of informa-
tion, content of the manuscript and interpretation of data, the
decision to submit the manuscript for publication in this journal
was made by the authors independently.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article: Z. Zhou, K. A. Betts, 1. Bocharova, and D. Kinrich are
employees of Analysis Group, which has received consultancy fees
from Shire Development, LLC. W. M. Spalding is an employee of
Shire Development, LLC, and owns stock/stock options.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study was funded by Shire Development, LLC.

ORCID iDs
Iryna Bocharova
William M. Spalding

https://orcid.org/0000-0003-0405-915X
https://orcid.org/0000-0002-2950-2931

References

Akinbami, L. J., Liu, X., Pastor, P. N., & Reuben, C. A. (2011).
Attention deficit hyperactivity disorder among children aged
5-17 years in the United States, 1998-2009. NCHS data brief,
70, 1-8.

Banaschewski, T., Roessner, V., Dittmann, R. W., Santosh, P.
J., & Rothenberger, A. (2004). Non-stimulant medications
in the treatment of ADHD. European Child & Adolescent
Psychiatry, 13(Suppl. 1), 1102-1116.

Betts, K. A., Sikirica, V., Hodgkins, P., Zhou, Z., Xie, J., DeLeon,
A., ... Wu, E. Q. (2014). Period prevalence of concomitant
psychotropic medication usage among children and adoles-
cents with attention-deficit/hyperactivity disorder during
2009. Journal of Child and Adolescent Psychopharmacology,
24, 260-268.

Bussing, R., & Winterstein, A. G. (2012). Polypharmacy in atten-
tion deficit hyperactivity disorder treatment: Current status,
challenges and next steps. Current Psychiatry Reports, 14,
447-449.

Centers for Disease Control and Prevention. (2017). International
classification of diseases, ninth revision, clinical modification
(ICD-9-CM). Retrieved from https://www.cdc.gov/nchs/icd/
icd9cm.htm

Childress, A. C. (2012). Guanfacine extended release as adjunc-
tive therapy to psychostimulants in children and adolescents
with attention-deficit/hyperactivity disorder. Advances in
Therapy, 29, 385-400.

Constantine, R., & Tandon, R. (2008). Changing trends in pediatric
antipsychotic use in Florida’s Medicaid program. Psychiatric
Services, 59, 1162-1168.

Cooper, W. O., Arbogast, P. G., Ding, H., Hickson, G. B.,
Fuchs, D. C., & Ray, W. A. (2006). Trends in prescribing


https://orcid.org/0000-0003-0405-915X
https://orcid.org/0000-0002-2950-2931
https://www.cdc.gov/nchs/icd/icd9cm.htm
https://www.cdc.gov/nchs/icd/icd9cm.htm

346

Journal of Attention Disorders 24(2)

of antipsychotic medications for US children. Ambulatory
Pediatrics, 6, 79-83.

Cooper, W. O., Hickson, G. B., Fuchs, C., Arbogast, P. G., &
Ray, W. A. (2004). New users of antipsychotic medications
among children enrolled in TennCare. Archives of Pediatric
& Adolescent Medicine, 158, 753-759.

Czaja, A. S., & Valuck, R. (2012). Off-label antidepressant use in
children and adolescents compared with young adults: Extent
and level of evidence. Pharmacoepidemiology and Drug
Safety, 21, 997-1004.

Doshi, J. A., Hodgkins, P., Kahle, J., Sikirica, V., Cangelosi, M. J.,
Setyawan, J., . . . Neumann, P. J. (2012). Economic impact of
childhood and adult attention-deficit/hyperactivity disorder in
the United States. Journal of the American Academy of Child
and Adolescent Psychiatry, 51, 990-1002.

Findling, R. L., Steiner, H., & Weller, E. B. (2005). Use of anti-
psychotics in children and adolescents. Journal of Clinical
Psychiatry, 66(Suppl 7), 29-40.

Fulton, B. D., Scheffler, R. M., Hinshaw, S. P., Levine, P., Stone,
S., Brown, T. T., & Modrek, S. (2009). National variation
of ADHD diagnostic prevalence and medication use: Health
care providers and education policies. Psychiatric Services,
60, 1075-1083.

Jensen, P. S., Garcia, J. A., Glied, S., Crowe, M., Foster, M.,
Schlander, M., . . . Wells, K. (2005). Cost-effectiveness of
ADHD treatments: Findings from the multimodal treatment
study of children with ADHD. The American Journal of
Psychiatry, 162, 1628-1636.

Kreider, A. R., Matone, M., Bellonci, C., Dosreis, S., Feudtner,
C., Huang, Y. S., . . . Rubin, D. M. (2014). Growth in the
concurrent use of antipsychotics with other psychotropic
medications in Medicaid-enrolled children. Journal of the
American Academy of Child & Adolescent Psychiatry, 53,
960-970.

Larson, K., Russ, S. A., Kahn, R. S., & Halfon, N. (2011). Patterns
of comorbidity, functioning, and service use for US children
with ADHD, 2007. Pediatrics, 127, 462-470.

Maglione, M, Ruelaz Maher, A, Hu, J, Wang, Z, Shanman,
R, Shekelle, PG, Roth, B, Hilton, L, Suttorp, MJ, Ewing,
BA, Motala, A, & Perry, T. Off-Label Use of Atypical
Antipsychotics: An Update. Comparative Effectiveness
Review No. 43. (Prepared by the Southern California
Evidence-based Practice Center under Contract No.
HHSA290-2007-10062-1.) Rockville, MD: Agency
for Healthcare Research and Quality. September 2011.
Available at: www.effectivehealthcare.ahrq.gov/reports/
final.cfm.

Matone, M., Localio, R., Huang, Y. S., Dosreis, S., Feudtner,
C., & Rubin, D. (2012). The relationship between men-
tal health diagnosis and treatment with second-genera-
tion antipsychotics over time: A national study of U.S.
Medicaid-enrolled children. Health Services Research, 47,
1836-1860.

Ming, X., Mulvey, M., Mohanty, S., & Patel, V. (2011). Safety
and efficacy of clonidine and clonidine extended-release in
the treatment of children and adolescents with attention defi-
cit and hyperactivity disorders. Adolescent Health, Medicine
and Therapeutics, 2, 105-112.

Olfson, M. (2004). New options in the pharmacological manage-
ment of attention-deficit/hyperactivity disorder. American
Journal of Managed Care, 10(Suppl. 4), S117-S124.

Pappadopulos, E., Jensen, P. S., Schur, S. B., Maclntyre, J. C.,
Ketner, S., Van Orden, K., . . . Rube, D. (2002). “Real world”
atypical antipsychotic prescribing practices in public child
and adolescent inpatient settings. Schizophrenia Bulletin, 28,
111-121.

Pastor, P. N., & Reuben, C. A. (2008). Diagnosed attention deficit
hyperactivity disorder and learning disability: United States,
2004-2006. Vital Health Statistics, 10, 1-14.

Pathak, P., West, D., Martin, B. C., Helm, M. E., & Henderson,
C. (2010). Evidence-based use of second-generation antipsy-
chotics in a state Medicaid pediatric population, 2001-2005.
Psychiatric Services, 61, 123-129.

Penzner, J. B., Dudas, M., Saito, E., Olshanskiy, V., Parikh, U. H.,
Kapoor, S., . .. Correll, C. U. (2009). Lack of effect of stimu-
lant combination with second-generation antipsychotics on
weight gain, metabolic changes, prolactin levels, and sedation
in youth with clinically relevant aggression or oppositional-
ity. Journal of Child and Adolescent Psychopharmacology,
19, 563-573.

Pliszka, S. R. (2003). Non-stimulant treatment of attention-deficit/
hyperactivity disorder. CNS Spectrums, 8, 253-258.

Sikirica, V., Erder, M. H., Xie, J., Macaulay, D., Diener, M.,
Hodgkins, P., & Wu, E. Q. (2012a). Cost effectiveness
of guanfacine extended release as an adjunctive therapy
to a stimulant compared with stimulant monotherapy for
the treatment of attention-deficit hyperactivity disorder
in children and adolescents. PharmacoEconomics, 30,
el-15.

Sikirica, V., Pliszka, S. R., Betts, K. A., Hodgkins, P.,
Samuelson, T., Xie, J., ... Wu, E. Q. (2012b). Comparative
treatment patterns, resource utilization, and costs in stim-
ulant-treated children with ADHD who require subsequent
pharmacotherapy with atypical antipsychotics versus non-
antipsychotics. Journal of Managed Care Pharmacy, 18,
676-689.

Sikirica, V., Pliszka, S. R., Betts, K. A., Hodgkins, P., Samuelson,
T. M., Xie, J., ... Wu, E. Q. (2014). Impact of atypical anti-
psychotic use among adolescents with attention-deficit/hyper-
activity disorder. American Journal of Managed Care, 20,
711-721.

Spencer, T., & Biederman, J. (2002). Non-stimulant treatment for
Attention-deficit/hyperactivity disorder. Journal of Attention
Disorders, 6(Suppl. 1), S109-S119.

Strange, B. C. (2008). Once-daily treatment of ADHD with guan-
facine: Patient implications. Neuropsychiatric Disease and
Treatment, 4, 499-506.

Thomas, C. (2013). Extended release alpha-2 agonists for ADHD.
Retrieved from http:/guilfordjournals.com/doi/abs/10.1521/
capn.2013.18.2.7

Thomas, R., Sanders, S., Doust, J., Beller, E., & Glasziou, P.
(2015). Prevalence of attention-deficit/hyperactivity disor-
der: A systematic review and meta-analysis. Pediatrics, 135,
€994-1001.

Weiss, M., Panagiotopoulos, C., Giles, L., Gibbins, C., Kuzeljevic,
B., Davidson, J., & Harrison, R. (2009). A naturalistic


www.effectivehealthcare.ahrq.gov/reports/final.cfm
www.effectivehealthcare.ahrq.gov/reports/final.cfm
http://guilfordjournals.com/doi/abs/10.1521/capn.2013.18.2.7
http://guilfordjournals.com/doi/abs/10.1521/capn.2013.18.2.7

Zhou et al.

347

study of predictors and risks of atypical antipsychotic
use in an attention-deficit/hyperactivity disorder clinic.
Journal of Child and Adolescent Psychopharmacology, 19,
575-582.

Willeutt, E. G. (2012). The prevalence of DSM-IV attention-
deficit/hyperactivity disorder: A meta-analytic review.
Neurotherapeutics, 9, 490-499.

Wolraich, M., Brown, L., Brown, R. T., DuPaul, G., Earls, M.,
Feldman, H. M, . .. Visser, S. (2011). ADHD: Clinical prac-
tice guideline for the diagnosis, evaluation, and treatment of
attention-deficit/hyperactivity disorder in children and ado-
lescents. Pediatrics, 128, 1007-1022.

Yanofski, J. (2010). The dopamine dilemma: Using stimulants
and antipsychotics concurrently. Psychiatry (Edgmont), 7,
18-23.

Zito, J. M., Derivan, A. T., Kratochvil, C. J., Safer, D. J., Fegert,
J. M., & Greenhill, L. L. (2008). Off-label psychopharmaco-
logic prescribing for children: History supports close clini-
cal monitoring. Child and Adolescent Psychiatry and Mental
Health, 2, 24.

Author Biographies

Zhou Zhou received her MS in Epidemiology from Harvard
University School of Public Health and is currently employed at
Analysis Group as an associate.

Keith A. Betts received his PhD in Biostatistics from Harvard
University School of Public Health and is currently employed at
Analysis Group as vice president.

Iryna Bocharova received her BA in Mathematics and
Quantitative Economics from Providence College and is currently
employed at Analysis Group as a senior analyst.

David Kinrich received his BSE in Industrial and Operations
Engineering from the University of Michigan and is currently
employed at Analysis Group as a senior analyst.

William M. Spalding received his MS in Epidemiology from
Michigan State University College of Human Medicine. He is cur-
rently employed at Shire and is a director and epidemiology lead
in neuroscience and internal medicine.



