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edication adherence is the extent to which patients

follow a medication regimen as prescribed by their

healthcare provider. It is an important part of the optimal
management of health conditions, disorders, and diseases.! Prior
studies have demonstrated that adherence is influenced by several
factors, including dose frequency.* Issues with adherence are more
prevalent and impactful among those with chronic conditions that
require ongoing management compared with acute conditions.’*
In particular, poor adherence is prominent among patients with
psychiatric conditions,>® including attention-deficit/hyperactivity
disorder (ADHD),” which is a lifespan disorder characterized by
symptoms of persistent inattention, hyperactivity, and impulsivity.®
Although ADHD is primarily diagnosed in children and adolescents,
approximately 50% of patients diagnosed in childhood experience
symptoms that persist into adulthood.’ The prevalence of ADHD was
estimated in 2006 at up to 5% among adults in the United States.™
ADHD is associated with a high burden of illness among affected
adults and was estimated to account for 3.5% of all adult mental
health visits from 1996 to 2003." If left untreated or undertreated,
ADHD can cause significant personal, social, and economic burdens,
which may impair patients’ quality of life during adulthood.

ADHD symptoms can often be effectively treated with pharma-
cotherapy. The 2 main classes of ADHD medications are stimulants
and nonstimulants.? Stimulant medications, such as methyl-
phenidate and amphetamine (AMPH), are commonly used as the
first-line treatment for adults with ADHD," which generally complies
with the recommendations for treating ADHD in childhood and
adolescence. Nonstimulant medications include atomoxetine
(ATX) or off-label use of clonidine hydrochloride extended release
(ER), guanfacine ER, or antihypertensive agents such as clonidine
instant release (IR) and guanfacine IR.” Depending on the average
duration of action, ADHD medications are classified as long-acting
(LA; up to 12-14 hours of activity) or short-acting (SA; up to 4-6 hours
of activity).'®”
The duration of action affects the dosing frequency of ADHD

medications and thus may affect adherence and persistence (ie,

ABSTRACT

OBJECTIVES: To evaluate the treatment patterns among
commercially insured adults in the United States with
attention-deficit/hyperactivity disorder (ADHD) who received
long-acting (LA) combination therapy (CT) or monotherapy
for ADHD.

STUDY DESIGN: Retrospective observational study.

METHODS: Adults with at least 1 ADHD diagnosis and

at least 1 LA ADHD medication were identified from the
MarketScan claims database (April 1, 2009, to March

31, 2014). The index date was randomly selected among

LA medication initiation dates (index treatment). CT was
identified if a different ADHD medication was filled within 30
days of the index date and the 2 medications overlapped by
30 days or more; otherwise, the treatment was considered
monotherapy. Adherence was measured using proportion

of days covered (PDC) during the 1 year post index date and
was defined as a PDC of 0.8 or greater. Persistence was
defined as time to discontinuation (TTD) (ie, 230-day supply
gap). Adherence and persistence were compared between
CT and monotherapy using multivariable logistic and Cox
models, respectively, adjusting for baseline characteristics.

RESULTS: Of 225,600 eligible patients, 7.3% received LA
CT and 92.7% received LA monotherapy (mean age, 29

vs 31 years, respectively). Patients receiving LA CT had
significantly lower adherence than those receiving LA
monotherapy (mean PDC, 0.33 vs 0.41; adherence rate, 7%
vs 16%, respectively; adjusted odds ratio, 0.38; P <.001).
They also demonstrated significantly lower persistence than
patients receiving LA monotherapy (median TTD, 59 vs 79
days, respectively; adjusted hazard ratio, 1.32; P <.001).

CONCLUSIONS: Among US adults with ADHD treated with
LA medications, LA CT was associated with significantly lower
adherence and persistence compared with LA monotherapy.
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augment their ADHD therapy.

» Our study highlights that poor adherence and persistence were pronounced issues among
adult patients with ADHD receiving LA therapy overall, but those receiving combination
therapy versus monotherapy had a greater risk of nonadherence and nonpersistence.

TAKEAWAY POIN

» Attention-deficit/hyperactivity disorder (ADHD) is a chronic disorder, and treatment adherence
is important for providing optimal symptom control. Some adults with ADHD on long-acting
(LA) medications experience inadequate symptom control using a single medication and

medical claims of insured employees and
their dependents from more than 40 national
employers, as well as Medicare-eligible retirees
with employer-provided Medicare Supplemental
plans. These databases contain eligibility
information (ie, enrollment dates), medical
service claims (provider and institutional),
and pharmacy claims from approximately 100

» These findings suggest an unmet need for longer-acting treatments in adult patients with

ADHD, which may improve adherence and ultimately prevent the long-term societal and

economic consequences of undertreated and untreated ADHD.

whether patients follow prescribed treatment regimens and remain
on treatment, respectively).’®?' As other chronic diseases do, ADHD
requires long-term pharmacotherapy to control symptoms. Poor
medication adherence and persistence are common challenges in
ADHD treatment and can negatively impact the optimal management
of ADHD and increase healthcare costs.” For example, a literature
review by Gajria et al of 91 studies (1990-2013) reporting ADHD
medication adherence and persistence among adults or children
with ADHD found adherence to be low in both groups (medication
possession ratio <0.7 in both groups).?! Adverse effects (AEs), lack of
symptom control, inconvenient dosing, and social stigma associated
with ADHD medications were reported to be common reasons for
treatment discontinuation in that review.

Previous study findings have suggested that patients with ADHD
have better adherence and persistence if they use LA versus SA
stimulants.’® A recent study of ADHD medication use in European
countries reported an increase in the use of LA stimulants to treat
ADHD in adults.?? However, if available LA medications cannot provide
sufficient symptom control throughout the day, combination therapy
(LA medications in combination with other ADHD medications) may
be used.’ Results from a US study using retrospective claims data
among adult patients with ADHD between 2007 and 2008 showed
that 8.3% of patients augmented their LA medications.?

However, no studies to date have assessed how adherence
and persistence with LA ADHD medications is impacted by using
combination therapy compared with monotherapy. To address this
gap in the literature, the present study compared the real-world
treatment patterns (medication adherence and persistence) of US
adults with ADHD who received either LA combination therapy
or monotherapy.

METHODS

Data Source

Commercial administrative claims data from the Truven Health
MarketScan and Medicare Supplemental databases (April 1, 2009,
to March 31, 2014) were used in this study. The data represent the

insurance providers and third-party admin-
istrators in the United States, representing
approximately 50 million covered lives. Data
were deidentified and complied with the patient
confidentiality requirements of the Health Insurance Portability
and Accountability Act and the most recent amendment to the
Declaration of Helsinki. Because the data were anonymized, no

institutional review was required.

Sample Selection

Patients were eligible if they had at least 1 diagnosis for ADHD
(International Classification of Diseases, Ninth Revision, Clinical
Modification codes 314.0 or 314.9) in the databases and initiated at
least 1 LA ADHD medication within 30 days prior to or any time after
the first ADHD diagnosis. The list of ADHD medications is provided
in the eAppendix Table (eAppendix available at ajmc.com). For
each patient, continuous treatment episodes were constructed
for each LA medication initiated. Discontinuation of a treatment
episode was defined as no prescription fill of a medication within 30
days from the last day of supply of the previous fill. Each initiation
date of aunique treatment episode was defined as a potential index
date. Patients were further required to be 18 years or older on any
potential index date and continuously enrolled in a health plan
during the 6 months before (baseline period) and 12 months after
the potential index date (study period). The final index date was
randomly selected from among all potential index dates for each
patient. The treatment prescribed on the index date was defined
as the first index treatment.

Study Cohorts

Patients were classified into either the LA combination therapy
cohort (LA CT cohort) or LA monotherapy cohort (LA mono cohort),
as defined below.

LA CT cohort. Patients were classified into the LA CT cohort if
they had (1) a prescription for a different LA or SA ADHD medication
within 30 days of the index date and (2) 30 or more days of overlap
in medication supply between the first index treatment and the
additional treatment. The index treatments for patients in the LA
CT cohortincluded the 2 treatments in combination. Drugs of the
same molecule but of different brands were considered 2 different
treatments. Patients who used more than 2 ADHD treatments in
combination were not considered in the study.
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LA mono cohort. Patients not meeting the criteria for inclusion
in the LA CT cohort were classified into the LA mono cohort. The
first index treatment was the only index treatment for patients in
the LA mono cohort.

Study Measures: Baseline Characteristics

Baseline patient characteristics were measured on the index
date or during the 6-month baseline period. These included age,
sex, US geographic region, insurance type, prior ADHD-related
psychotherapies, and prior ADHD medication use at drug class
level. Comorbidities included a composite assessment of physical
comorbidities using the Deyo-Charlson Comorbidity Index (DCCI).**
In addition, the 5 most prevalent neurological and psychiatric
comorbid conditions® and the 5 most prevalent physical comorbid
conditions based on the literature were reported.?

Study Measures: Treatment Patterns

The following outcomes assessing the treatment patterns of the
2 cohorts were measured during the 1-year study period.

Adherence. Adherence to the index treatment(s) was measured
using the proportion of days covered (PDC; ie, the proportion of
days with medication on hand). The PDC was calculated as the sum
of days that are “covered” by the index treatment (for the LA mono
cohort) or both agents in the combination therapy (for the LA CT
cohort) during the study period, divided by the number of days in
the study period. Patients were considered adherent if their PDC
was 0.8 or greater and nonadherent if their PDC was less than 0.8,
based on the threshold defined by Haynes.”

Persistence. Persistence was measured using treatment discontinu-
ation, which was defined as a gap of 30 or more consecutive days
between the last day of supply of a prescription fill for the index
treatment and the next prescription fill date of the same drug or the
end of continuous healthcare plan enrollment, whichever occurred
first. For the LA CT cohort, the date of treatment discontinuation
was the earlier discontinuation date of either agent.

Treatment switch. A treatment switch was defined as initiation
of adifferent ADHD medication from the index treatment(s) within
30 days before or after the discontinuation date. The new medica-
tion filled was the switched-to treatment. The date of a treatment
switch was defined as the date of the first prescription fill of the
switched-to treatment.

Statistical Analyses

Patient baseline characteristics were compared between the 2 cohorts
using Wilcoxon rank-sum tests for continuous variables and x’ tests
for categorical variables. Fisher’s exact tests were used if 25% or more
of the cells had expected counts less than 5 for categorical variables.

For the comparison of treatment adherence, the mean PDC was
summarized and compared between cohorts using univariate
and multivariable linear regression models. Unadjusted and

Long-Acting Treatment Among Adults With ADHD

adjusted mean differences were reported. In addition, univariate
and multivariable logistic regression models were constructed
and unadjusted and adjusted odds ratios (ORs) of being adherent
to treatment were reported. Treatment discontinuation and
treatment switch were assessed using Kaplan-Meier analyses and
compared between cohorts using log-rank tests. For the analysis
of treatment discontinuation, patients who did not discontinue
the index treatment(s) during the study period were censored at
the end of the study period. For the analysis of time to treatment
switch, patients were censored at 30 days after the discontinuation
dates or the end of study period, whichever occurred earlier. In
addition, Cox proportional hazards models were used to compare
the hazards of treatment discontinuation and treatment switch
between cohorts controlling for baseline covariates. Proportional
hazards assumption was tested on the cohort variable.

All multivariable models controlled for the following baseline
characteristics: age, sex, US geographic region, insurance plan type,
year of the index date, any prior ADHD-related psychotherapy, any
prior ADHD medication use, DCCI score, and neurological, mental,
and physical comorbid conditions that were significantly different
(P <.05) between the cohorts. All tests were 2-sided and the significance
was assessed based on a P value of .05. All analyses were conducted
using SAS version 9.3 (SAS Institute; Cary, North Carolina).

RESULTS

Baseline Characteristics

Of the 225,968 adults who fulfilled all of the sample selection criteria,
16,401 (7.3%) were classified into the LA CT cohortand 209,199 (92.6%)
were classified into the LA mono cohort. A total of 368 (0.2%) patients
using more than 2 ADHD treatments in combination were excluded
from the analysis (Figure 1). Among the LA CT cohort, the majority
of patients (55.9%) used dextroamphetamine and AMPH mixed salts
(LA and SA) in combination (Table 1). Among the LA mono cohort,
about two-thirds of patients (65.8%) used dextroamphetamine
and AMPH mixed salts. The 5 most prevalent neurological and
psychiatric comorbid conditions were mood disorders, anxiety
disorders, adjustment disorders, substance-related disorders, and
other conditions that may be a focus of clinical attention; the 5
most prevalent physical comorbid conditions were hypertension
(uncomplicated and complicated), chronic pulmonary disease,
hypothyroidism, diabetes (uncomplicated), and obesity.

Patients in the LA CT cohort were younger than those in the LA
mono cohort (mean age, 29.0 vs 31.0 years, respectively), and that
cohort had a higher proportion of males than the LA mono cohort
(51.0% Vs 49.1%, respectively; both P <.001) (Table 1). Compared
with the LA mono cohort, patients in the LA CT cohort had a lower
baseline comorbidity burden (DCCI score 0.10 vs 0.12, respectively;
P <.001) and higher rates of prior ADHD medication use (68.2% vs
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FIGURE 1. Flowchart of Sample Selection

Patients with 21 ADHD diagnosis during the entire

observation period (4/1/2009-3/31/2014)
(N =2,153,931)

Patients who initiated 21 ADHD medication within 30 days

prior to, or any time after, the earliest ADHD diagnosis

[n=1,591,834)

Patients with continuous treatment episodes that started with
an LA ADHD medication (the initiation date of each treatment

episode was defined as a potential index date)
(n=1,259,636)

Patients who had continuous health plan enrollment during
the 6 months before any potential index date (baseline period)
and 12 months after any potential index date (study period)

(n=530,196)

Patients 218 years as of any potential index date

(n =225,968)

Random selection of index date for each patient

(n =225,968)

'

LA CT cohort
(n=16,401)

(LA+LA cohort:

n = 1557)

(LA+SA cohort:

n = 14,844)

! !

Excluded patients who
used >2 ADHD treatments
as CT on or within 30 days

after the index date

(n=368)

LA mono cohort
(n=209,199)

ADHD indicates attention-deficit/nyperactivity disorder; CT, combination therapy; ICD-9-CM, International
Classification of Diseases, Ninth Revision, Clinical Modification; LA, long-acting; mono, monotherapy; SA,

short-acting.

54.5%) and prior ADHD-related psychotherapy
(25.1% vs 17.1%,; both P <.001).

Treatment Adherence

The PDC was significantly lower among patients
in the LA CT cohort (mean [SD] = 0.33 [0.25])
compared with those in the LA mono cohort
(mean [SD] = 0.41[0.30]; adjusted mean differ-
ence, —0.08; P <.001) (Table 2). In addition,
patients in the LA CT cohort were less likely to
be adherent to the index combination compared
with those in the LA mono cohort (6.5% vs
16.2%, respectively; adjusted OR, 0.38; P <.001).

Persistence and Treatment Switch

In the unadjusted analysis, the median time
to treatment discontinuation was 59 days for
the LA CT cohort and 79 days for the LA mono
cohort (log-rank P <.001) (Figure 2). The LA
CT cohort had a significantly higher risk of
treatment discontinuation than the LA mono
cohort (adjusted hazard ratio [HR], 1.32 [95%
CI, 1.30-1.33] over the entire study period;
1.49 [95% CI, 1.47-1.54] over the period from
2 months after the index date to the end of
study period). However, patients in the LA
CT cohort were less likely to switch to a new
ADHD treatment compared with patients in
the LA mono cohort (adjusted HR, 0.77 [95%
CI, 0.74-0.81]) (Figure 3), although the risk of
switching was similar between the 2 cohorts
from 2 months after the index date to the end
of study period. At the end of the study period,
a higher proportion of patients in the LA CT
cohort had discontinued the index treatment(s)
compared with the LA mono cohort (12-month
rate, 93.1% vs 83.1%, respectively), while a lower
proportion switched treatments (12-month rate,
12.7% vs 19.6%, respectively).

DISCUSSION

This real-world study found that approximately
7% of US adults with ADHD who received LA
medications used combination therapy with
another LA or SA agent. Patients using LA
combination therapy had significantly lower
rates of treatment adherence and persistence
compared with those using LA monotherapy.
Moreover, a relatively small proportion of
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patients on combination therapy switched
to a new treatment, in contrast with the high
proportion that discontinued treatment.
Previous research has primarily focused on
comparing the treatment patterns of adults with
ADHD by the class of LA medications, instead
of comparison between combination therapy
and monotherapy. The patients in the current
study who were receiving combination therapy
were younger and had higher rates of use of prior
ADHD-related medications and psychotherapies
compared with patients receiving monotherapy.
Few studies have compared the characteristics
of these patient populations, although Clemow
et al®similarly noted that adult patients with
ADHD receiving combination ATX therapy had
higher rates of prior use of ADHD medications
compared with those receiving monotherapy
(76% vs 28%, respectively). However, that
study, unlike the present study, reported that
the patients receiving monotherapy were
younger than those who received combination
therapy (mean age, 32 vs 36 years, respectively).
Patients receiving LA combination therapy
may represent a group with greater unmet
needs. Improvements in our understanding of
the treatment patterns in this specific group
may help improve the overall treatment and
outcomes in adult patients with ADHD. The
proportion of patients using LA combination
therapy identified in the current study (7%)
is consistent with the literature. A previous
claims-based analysis conducted by Hodgkins et
alin 2012 reported an augmentation rate of 8.3%
over 6 months among adults with ADHD.* In
addition, the adherence and persistence results
from our study are comparable with those of
other studies using similar outcome definitions.
In 3 studies by Setyawan et al, the reported mean
PDC for LA monotherapy ranged from 0.30 to
0.49, which was similar to our estimates of
0.33 for LA combination therapy and 0.41 for
LA monotherapy.?**' Similarly, Setyawan et al
reported 1-year discontinuation rates of 76%
to 91% in those 3 studies, comparable with
the current results (93% for LA combination
therapy and 83% for LA monotherapy). Other
claims-based studies used different defini-
tions for adherence and persistence, which
makes it difficult to compare them with the

Long-Acting Treatment Among Adults With ADHD

TABLE 1. Baseline Demographic Characteristics and Distribution of Index
Therapies Among Adult Patients With ADHD

Baseline Characteristics
Age (years)
Mean + SD
Median (minimum, maximum)
Age categories (years), n (%)
18-24
25-34
35-44
45-54
255
Female, n (%)
Region, n (%)
Northeast
North Central
South
West
Unknown
Insurance plan type, n (%)
Capitated or partially capitated POS
Comprehensive
CDHP
EPO
HMO
HDHP
Noncapitated POS
PPO

Any prior ADHD-related psychotherapies,

n (%)

Any prior ADHD medication use, n (%)

Deyo-Charlson Comorbidity Index score
Mean + SD

5 most common neurological and
psychiatric comorbid conditions, n (%)

Mood disorders

Anxiety disorders
Adjustment disorders
Substance-related disorders

Other conditions that may be a focus
of clinical attention

LACT

Cohort
(n=16,401)

29.01+£12.00
23 (18, 78]

9105 (55.51)
2799 (17.07)
2116 (12.90)
1566 (9.55)
815 (4.97)
8025 (48.93)

2764 (16.85)
4292 (26.17)
6317 (38.52)
2831 (17.26)
197 (1.20)

105 (0.64)
219 (1.34)
936 (5.71)
309 (1.88)
2283 (13.92)
566 (3.45)
1392 (8.49)
10,591 (64.58)

4113 (25.08)

11,190 (68.23)

0.10 £ 0.43

2631 (16.04)
1926 (11.74)
920 (5.61)
693 (4.23)

537 (3.27)

LA Mono
Cohort
(n=209,199)

31.03+12.78
26 (18, 85)

99,772 (47.69)
34,813 (16.64)
35,479 (16.96)
26,698 (12.76)
12,437 (5.95)
106,398 (50.86)

26,325 (12.58)
55,124 (26.35)
95,488 (45.64)
29,943 (14.31)
2319 (1.11)

992 (0.47)
2962 (1.42)
12,474 (5.96)
3230 (1.54)
29,514 (14.11)
6592 (3.15)
16,766 (8.01)
136,669 (65.33)

35,820 (17.12)

113,906 (54.45)

0.12 £ 0.47

39,311 (18.79)

26,674 (12.75)
12,372 (5.91)
9220 (4.41)

7626 (3.65)

<.001*

<.001*

<.001*
<.001*

<.001*

<.001*

<.001*
<.001*

<.001*

<.001*
AN
274

.014*

(continued)]
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TABLE 1. (Continued] Baseline Demographic Characteristics and Distribution of

Index Therapies Among Adult Patients With ADHD

LACT
Cohort
(n=16,401)

Baseline Characteristics

5 most common medical comorbid
conditions, n (%)

Hypertension (combined

LA Mono
Cohort
(n=209,199)

adherence and/or persistence rates.*® According
to a 2014 systematic literature review, treat-
ment ineffectiveness/suboptimal response
and dosing inconvenience are the 2 most
commonly reported reasons for discontinua-
tion in ADHD studies of adults.? In addition,

the AEs of stimulant medications, which are

uncomplicated and complicated) 761 (4.64) 14,149 (6.76) <001 o0 dependent, may contribute to poor rates
Chronic pulmonary disease 752(459)  10451(5.00) 020+  ©of adherence, especially in patients using
Hypothyroidism 490 (2.99) 8496 (4.06) <001+ ~ Ccombination therapy. Common AEs related
Diabetes, uncomplicated 273(1.68)  4744(2.27) <o+ O stimulantsinclude insomnia, anorexia,
) headache, abdominal pain, nausea, decreased
Obesity 248 (1.51) 4650 (2.22) <.001* L .
appetite, increases in heart rate and blood pres-
Distribution of index therapies . .
o sure, and changes in mood." Moreover, patients
Combination therapy receiving LA combination therapy are likely to
Dextroamphetamine and be nonresponders to their regimen,” resulting
amphetamine (mixed salts) 9163 (55.9) ~ . . .
LA + dextroamphetamine and . inahigher rate of nonadherence compared with
amphetamine (mixed salts) SA patients receiving LA monotherapy.
Methylamphetamine LA + 2322 (14.2) Although previous studies' results have
methylamphetamine SA ' demonstrated that, among patients with
Methylphenidate LA + guanfacine ER 630 (3.8) - ADHD, use of LA medications is associated
Methylamphetamine LA + with higher treatment adherence compared
. 584 (3.6) - . s
dexmethylamphetamine SA with use of SA medications,®® the rates of
Detroamphetamine and treatment adherence and persistence with LA
amphetamine [m!xed salts) LA + 575 (3.9) - medications observed in the present study
dextroamphetamine SA . . ;
may be suboptimal. Additionally, although it
Others 3836 (23.4) - . .
is difficult to know how long patients should
SUOLIEEL) persist on combination therapy, this regimen is
Dextroamphetamine and _ 137.578 (65.8) attempted for certain adult patients, and these
amphetamine (mixed salts) LA ' ] ]
Methvloheni A o patients were observed to have shorter persis-
t t = . .

.e ylphenida -e S0 | ) tence (by approximately 2 months) compared
Lisdexamfetamine N 16,590 (7.9) with patients who received LA monotherapy.
Dexmethylphenidate LA - 5539 (2.6) Reasons for poorer persistence among adults
Dextroamphetamine LA - 2652(1.3) receiving LA combination therapy may include
Others - 1395 (0.7) inadequate symptomatic coverage, a need for

ADHD indicates attention-deficit/hyperactivity disorder; CDHP, consumer-driven health plan; CT, com-
bination therapy; EPO, exclusive provider organization; ER, extended release; HDHP, high-deductible
health plan; HMO, health maintenance organization; LA, long-acting; mono, monotherapy; POS, point-

of-service; PPO, preferred provider organization; SA, short-acting.
*P <.05.

current study.?*3 For example, Hodgkins et al and Christensen
et al defined persistence as the number of days that the patient
remained on treatment until the date of the last filled prescription
during a 1-year study period.??2* Treatment adherence was measured
during time on treatment. Those definitions may have led to higher
observed rates of treatment persistence and adherence.
Anabundance of literature has discussed the issues of nonadher-
ence and nonpersistence among patients with chronic psychiatric
conditions. Certain ADHD symptoms, such as disorganization and
difficulties with planning, may contribute to the poor treatment

temporary relief, or factors associated with pill
burden (ie, requiring multiple daily doses or
medications). Current LA medications provide
a maximum of only 12 to 14 hours of coverage.
Thus, patients in need of longer durations of
coverage are required to augment their therapy. A single medication
providing more than 12 to 14 hours of coverage may benefit these
patients by improving their treatment adherence and persistence
on monotherapy.

Limitations

This study was subject to the common limitations inherent to
retrospective observational studies using claims data. First, the
treatment patterns defined in this study may not be completely
accurate. For example, combination therapy was identified
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TABLE 2. Comparison of Adherence to the Index Treatment(s) Between LA CT and LA Mono Cohorts®

LA CT Cohort LA Mono Cohort
[A] [B]

Mean + SD Mean = SD

Unadjusted Comparison

Adjusted Comparison

[Al vs [B] [Al vs [B]

PDC 0.33+0.25 0.41 +0.30
Adherence n (%) n (%)
PDC 20.8 1069 (6.52) 33,971 (16.24)

Difference in Mean (95% Cl) P

-0.081 (-0.085 to -0.076)
OR (95% CI) P
0.36 (0.34-0.38)

Difference in Mean (95% Cl)
-0.082 (-0.086 to -0.077) <.001*
OR (95% CI) P
0.38(0.36-0.41) <.001*

<.001*

<.001*

ADHD indicates attention-deficit/hyperactivity disorder; CT, combination therapy; DCCI, Deyo-Charlson Comorbidity Index; LA, long-acting; mono, monotherapy; OR,

odds ratio; PDC, proportion of days covered (by medication).
*P <.05.

2The multivariable models controlled for baseline characteristics, including age, sex, region, insurance plan type, year of the index date, any prior ADHD-related
psychotherapy, any prior ADHD medication use, DCCI score, and neurological, mental, and physical comorbid conditions.

"ORs were calculated as the odds of being adherent for the LA CT cohort divided by the odds of being adherent for the LA mono cohort, controlled for baseline
characteristics, including age, sex, region, insurance plan type, year of the index date, any prior ADHD-related psychotherapy, any prior ADHD medication use,

DCCl score, and neurological, mental, and physical comorbidities.

FIGURE 2. Comparison of Index Treatment Persistence Between LA CT and LA Mono Cohorts: Kaplan-Meier Analysis of Time

to Index Treatment Discontinuation®

100% ﬁ
90%
c
S 80%
3 0%
o c
e 0%
8 so%
o
EE 40%
3 30%
=
E 2%
=
10%
0%
0 1 2 3 4 5

6 7 8 9 10 1" 12

Months From Index Date

LACT

Total Number

Discontinuation Rates

— LA Mono

Median Days to

Cohorts of Patients 1-month 2-month 3-month
LACT 16,401 38.70% 53.11% 70.46%
LA mono 209,199 38.60% 43.81% 57.54%

6-month 12-month Censored Discontinuation
84.98% 93.14% 6.86% 59
<.001*
72.43% 83.08% 16.92% 79

CT indicates combination therapy; LA, long-acting; mono, monotherapy.
*P <.05.

aThe proportional hazards assumption was not met over the entire study period, but it was met for the period from 2 months after the index date to the end of the

study period (ie, months 2 to 12).

using prespecified algorithms in claims databases, which may
not reflect physicians’ prescribed dosing regimens for how
patients should take their medication. Although using a 30-day
overlap to define combination therapy is consistent with the
literature,® it may misclassify some “switchers” as “combination
therapy patients.” Second, adherence was measured based on
days of supply information in claims, assuming patients take
the medication as long as it is supplied. This may not reflect the
actual drug-taking behavior of patients. Third, reasons underlying

treatment patterns, including the use of combination therapy and
treatment nonadherence, nonpersistence, and switching, were
not available in the claims databases. Moreover, as the analysis
was not stratified by specific medications, it is unknown whether
poor adherence or persistence were more pronounced within any
particular class of ADHD medication. Fourth, the current study
estimated ADHD medication use among the commercially insured
adult population in the United States. The present results apply to
commercially insured US adults diagnosed with ADHD and who
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FIGURE 3. Comparison of Time to Index Treatment Switch Between LA CT and LA Mono Cohorts: Kaplan-Meier Analysis?
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LACT 16,401 1.54% 6.33% 9.97%
LA mono 209,199 4.46% 10.72% 14.17%

27.91%
30.73%

87.32%
80.38%

18.07% Not reached

22.07%

<.001*
Not reached

CT indicates combination therapy; LA, long-acting; mono, monotherapy.
*P <.05.

2The proportional hazards assumption was not met over the entire study period, but it was met for the period from 2 months after the index date to the end of the

study period lie, months 2 to 12).

had ADHD medication usage. They may not be generalizable to
the general US adult population with ADHD, such as those without
commercial insurance coverage.

Conclusions

This study found that some adults with ADHD who received LA
treatment used the medication in combination with another ADHD
medication. Both adherence (6.5% [CT] vs 16.2% [mono]) and
persistence (12-month discontinuation rate, 93.1% [CT] vs 83.1%
[mono]) were observed to be low among LA medication patients
overall, and patients who used LA combination therapy were less
likely to be adherent and persistent on their ADHD therapy compared
with patients receiving LA monotherapy. The findings suggest
unmet needs among adults with ADHD who use LA medications,
particularly those who use LA combination therapy. Although the
reasons for nonadherence and nonpersistence cannot be assessed
using the current data, some patients receive LA combination therapy
due to the need for longer coverage of symptoms. Thus, a single
medication providing longer duration of coverage may be beneficial
due to reduced dosing frequency. Future research is warranted to
investigate whether a single medication providing longer duration
of coverage may be beneficial due to reduced dosing frequency, as
well as to investigate the underlying reasons for poor adherence
and persistence in adult LA medication patients. H
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eAppendix Table. List of ADHD Medications Considered in This Study?®

ADHD LA Medications ADHD SA Medications
Stimulant Methylphenidate LA Methylphenidate SA
medications Dexmethylphenidate LA Dexmethylphenidate SA
Dextroamphetamine LA Dextroamphetamine SA
Dextroamphetamine and amphetamine (mixed | Dextroamphetamine and amphetamine (mixed
salts) LA salts) SA
Lisdexamfetamine
Nonstimulant | Atomoxetine Guanfacine IR
medications Clonidine ER Clonidine IR
Guanfacine ER

ADHD indicates attention-deficit/hyperactivity disorder; ER, extended release; IR, instant release; LA, long-acting; SA, short-acting.

?Both branded and generic versions of medications were considered in this study.
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