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ABSTRACT

Introduction: Chorea, a common clinical
manifestation of Huntington’s disease (HD),
involves sudden, involuntary movements that
interfere with daily functioning and contribute
to the morbidity of HD. Tetrabenazine and
deutetrabenazine are FDA-approved to treat
chorea associated with HD. Compared to tetra-
benazine, deutetrabenazine has a unique phar-
macokinetic profile leading to more consistent
systemic exposure, less frequent dosing, and a
potentially more favorable safety/tolerability
profile. Real-world adherence data for these
medications are limited. Here, we evaluate real-
world adherence patterns with the vesicular
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monoamine transporter 2 inhibitors, tetra-
benazine and deutetrabenazine, among patients
diagnosed with HD.

Methods: Insurance claims data from the
Symphony Health Solutions Integrated Data-
verse (05/2017-05/2019) were retrospectively
analyzed for patients diagnosed with HD
(ICD-10-CM code G10). Patients were catego-
rized into cohorts based on treatment. Out-
comes included adherence, which was
measured by proportion of days covered (PDC),
adherence rate (PDC > 80%), and discontinua-
tion rates during the 6-month follow-up period
(after a 30-day dose stabilization period).
Results: Patient demographic characteristics
between the deutetrabenazine (N =281) and
tetrabenazine (N = 101) cohorts were compara-
ble at baseline. Mean +SD PDC was signifi-
cantly higher in the deutetrabenazine versus
tetrabenazine cohort (78.5% 4+ 26.7%  vs.
69.3% =+ 31.4%; P <0.01). Similarly, a higher
adherence rate was observed in the deutetra-
benazine versus tetrabenazine cohort, though
the difference was not statistically significant
(64.1% vs. 55.4%; P =0.1518). Discontinuation
rates were significantly lower in the deutetra-
benazine versus tetrabenazine cohort during the
6-month follow-up period (1 month, 3.5% vs.
9.2%; 3 months, 14.7% vs. 23.3%; 6 months,
25.4% vs. 37.2%; P <0.05).

Conclusions: Results from this real-world anal-
ysis indicate that patients treated with
deutetrabenazine are more adherent to
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treatment and have lower discontinuation rates
compared with patients in the tetrabenazine
cohort. However, a potential limitation is
overestimated adherence, as claims for pre-
scription fills may not capture actual use.
Additional research is warranted to explore the
differences in adherence patterns between
treatments, which may inform treatment deci-
sion-making.

Keywords: Adherence patterns; Deutetrabena-
zine; Huntington’s disease; Tetrabenazine;
Treatment discontinuation

The vesicular monoamine transporter 2
(VMAT?2) inhibitors tetrabenazine and
deutetrabenazine are approved by the US
Food and Drug Administration to treat
chorea associated with Huntington’s
disease (HD).

Real-world adherence data for VMAT2
inhibitors to treat HD chorea are limited.

This analysis of a large database of United
States claims showed that significantly
higher proportions of patients in the
deutetrabenazine versus the tetrabenazine
cohort were adherent to treatment, as
measured by the proportion of days
covered.

In addition, discontinuation rates were
lower among patients in the
deutetrabenazine compared with the
tetrabenazine cohort.

INTRODUCTION

Huntington'’s disease (HD) is a hereditary, pro-
gressive, and ultimately fatal neurodegenerative
disease characterized by disruptions in motor
function, emotional-behavioral control, and
cognitive capacity. It is the most common
hereditary neurodegenerative disorder globally,

with a worldwide prevalence of 2.71 per
100,000 and an annual incidence of 0.38 per
100,000 in 2012 [1]. Chorea is a hallmark of HD,
affecting ~ 90% of patients. Chorea associated
with HD involves sudden, involuntary move-
ment that can affect any muscle and can inter-
fere with daily functioning and increase the risk
of injury [2]. Thus, HD can significantly impact
quality of life, with patients often experiencing
loss of employment, ability to raise a family,
and decision-making ability due to their symp-
toms [3, 4].

Currently, there is no cure for HD, and
available therapies are focused on symptom
management and supportive care to optimize
quality of life [5]. HD patients with moderate-
to-severe chorea may benefit from treatment
with pharmacologic therapy with dopamine-
depleting agents that inhibit presynaptic vesic-
ular monoamine transporter type 2 (VMAT2),
such as tetrabenazine or deutetrabenazine. The
VMAT2 inhibitor tetrabenazine was approved
by the US Food and Drug Administration (FDA)
in 2008 [6], but has been used for decades in
other countries to treat HD chorea and other
hyperkinetic movement disorders. Deutetra-
benazine is a novel, selective VMAT2 inhibitor
that was approved by the FDA for the treatment
of chorea associated with HD and tardive dysk-
inesia in 2017 [7]. Deutetrabenazine is a
deuterated form of the VMAT2 inhibitor tetra-
benazine. Deuteration of the molecule results in
a unique pharmacokinetic profile that leads to
more consistent systemic exposure, less fre-
quent dosing, and a potentially more favorable
safety and tolerability profile compared with
tetrabenazine [8-15]. There have not been any
head-to-head trials to directly compare the
efficacy and safety of tetrabenazine and
deutetrabenazine; however, an indirect com-
parison of clinical trial data reported that
deutetrabenazine had a significantly better tol-
erability profile than tetrabenazine in patients
with HD [16]. Real-world adherence data for
these medications are also limited. This study
evaluated real-world adherence patterns with
tetrabenazine and deutetrabenazine among
adult patients diagnosed with HD.
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METHODS

Data Source

Data were extracted from the Symphony Health
Solutions’ (SHS) Integrated Dataverse (May
2017-May 2019), an insurance claims database
that links health-care data for approximately
280 million people in the United States from 3
basic sources: pharmacy point-of-service sales,
switch/network (clearing house) transactions,
and additional direct prescriptions, medical,
and hospital claims data feeds [17]. The data-
base reflects pharmacy claims in all stages of
processing, submitted medical claims, and
includes physician National Provider Identifier
numbers for the prescribing physician. In addi-
tion, the database includes various payment
types (e.g., cash, Medicaid, Medicare, and
commercial insurance payments), and is repre-
sentative of patients in the United States in
terms of age and sex. This database was well
suited for this study, as it captures approxi-
mately 90% of all prescription claims filled at
US retail pharmacies, representing over 75% of
the United States population (i.e., more than
260 million people) annually, and includes data
from specialty pharmacies which dispense
tetrabenazine and deutetrabenazine. The data
were delivered in a de-identified format in
compliance with the Health Insurance Porta-
bility and Accountability Act of 1996 and its
implementing regulations (HIPAA).

Study Design

This retrospective study described the real-
world patterns of adherence to deutetra-
benazine or tetrabenazine among patients with
HD (Fig. 1). Patients were categorized into 2
different cohorts based on index treatment (i.e.,
tetrabenazine or deutetrabenazine). The index
date was defined as the date of the first claim for
either tetrabenazine or deutetrabenazine. The
baseline period was defined as the 6-month
period before the index date, while the follow-
up period was defined as 30 days after the index
date up to 6 months (or end of data, whichever
was first). The initial 30 days, including the

index date, were considered as a period of dose
stabilization.

Sample Selection

Eligible patients were those with > 1 claim with
a diagnosis of HD (i.e., International Classifica-
tion of Diseases, 10th Revision, Clinical Modifica-
tion [ICD-10-CM] code of G10) and>1
prescription claim for tetrabenazine or
deutetrabenazine between May 2017 and May
2019 who were aged between 18 and 65 years.
Patients with > 1 pharmacy claim prior to the
baseline period were included as a washout to
capture the first observable claim of tetra-
benazine or deutetrabenazine. From this,
patients with continuous clinical activity (> 1
medical and > 1 pharmacy claim) during the
baseline period were included. Finally, patients
were also included who (1) did not discontinue
index treatment within 30 days from the index
date, (2) had an index date which was > 30 days
prior to the data cutoff date, (3) had > 30 total
days of supply of index treatment, and (4)
had > 1-day supply of index treatment during
the time period from 30 days after the index
date and up to 6 months later or the data cutoff
date, whichever was earlier.

Outcomes and Analyses

Patient characteristics were described during the
baseline period. Outcomes of this analysis
included adherence as measured by the pro-
portion of days covered (PDC) for the index
treatment; the adherence rate, which was
defined as the proportion of patients with
PDC > 80% during the follow-up period; and
the proportion of patients who discontinued
index treatment during the follow-up period, as
determined by Kaplan—-Meier analysis.

Patient characteristics during the baseline
period were compared overall in each cohort
and separately for each cohort according to
adherence status [i.e.,, adherent (PDC > 80%)
and nonadherent (PDC < 80%)]. Mean and
standard deviation (SD) were calculated for
continuous variables, and counts and percent-
ages were calculated for categorical variables.
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Fig. 1 Study design. HD Huntington’s discase

Wilcoxon rank-sum tests were used to compare
continuous variables, and Fisher’s exact tests
were used to compare categorical variables
between the 2 cohorts.

PDC distributions were described using
mean (SD), adherence rates were described
using counts and percentages, and Kaplan-Me-
ier analysis was used to characterize the pro-
portions of patients who discontinued their
index treatment during the follow-up period.
Wilcoxon rank-sum tests were used to compare
the distribution of PDC, and Fisher’s exact tests
were used to compare adherence rates between
the 2 cohorts. Statistical comparisons of time to
discontinuation between the 2 cohorts were
conducted using a log-rank test.

Compliance with Ethics Guidelines

Our study is based on de-identified data col-
lected from the SHS Integrated Dataverse,
which were used with permission. Our study
does not contain any experimental data with
human or animal participants. This analysis was
deemed exempt from institutional review board
oversight and we did not obtain informed
consent, as the data was delivered in a de-
identified format in compliance with the HIPAA
of 1996 and its implementing regulations.

30 days Up to 6 months or
data cutoff date
(whichever was iier)/
RESULTS

Patient Characteristics in the Overall
Study

In total, 281 patients met the selection criteria
for inclusion into the deutetrabenazine cohort
and 101 patients met the selection criteria for
inclusion into the tetrabenazine cohort (Fig. 2).
Patients in the 2 cohorts had comparable
demographic  characteristics at  baseline
(Table 1). Most patients were between 38 and
65 years of age, and more than half of the
patients in both cohorts were female. Overall,
there were differences in the type of health-care
coverage between cohorts (P<0.001), with
more patients in the deutetrabenazine cohort
versus the tetrabenazine cohort having com-
mercial coverage, and fewer patients having
Medicaid coverage. Additionally, higher pro-
portions of patients in the deutetrabenazine
cohort initiated the index treatment in later
years compared with patients in the tetra-
benazine cohort (P <0.001). The mean (SD)
time from index date to the last observed
medical/pharmacy activity (i.e., the duration of
follow-up) was shorter in the deutetrabenazine
cohort versus the tetrabenazine cohort [209.9
(142.0) days vs. 289.1 (155.7) days; P <0.001].
Among patients who were diagnosed with HD
before their index date, the mean (SD) time
between the first diagnosis of HD and index
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Patients with = 1 claim with a diagnosis of HD and = 1 prescription claim for deutetrabenazine
or tetrabenazine between May 2017 and May 2019 and who were between 18 and 65 years
of age on the date of their first prescription claim for deutetrabenazine or tetrabenazine
(N =1594)

Patients with = 1 pharmacy claim and = 1 medical claim during the 6 months prior to
the index date (baseline period) and = 1 pharmacy claim prior to the baseline period
(N =487)

v

v

Patients with deutetrabenazine
as the index treatment
(N=372)

Patients with tetrabenazine
as the index treatment
(N =130)

v

v

Patients who do not discontinue
deutetrabenazine within 30 days from
index, whose index is = 30 days prior
to the data cutoff date, and who have

> 30 total days’ supply of deutetrabenazine
(N =281)

Patients who do not discontinue
tetrabenazine within 30 days from
index, whose index is = 30 days prior
to the data cutoff date, and who have
> 30 total days’ supply of tetrabenazine
(N=101)

Fig. 2 Sample selection. HD Huntington’s disease, /CD-
10-CM International Classification of Diseases, 10th Revi-
sion, Clinical Modification. There were 11 patients with
both deutetrabenazine and tetrabenazine claims; 10
patients had their first tetrabenazine claim before their

date was significantly longer in the deutetra-
benazine versus the tetrabenazine cohort
[353.4 days (214.3) days vs. 257.6 (165.2) days;
P <0.001].

No notable differences in comorbidity and
treatment history profiles were observed
between cohorts except that a higher propor-
tion of patients in the deutetrabenazine cohort
versus the tetrabenazine cohort had dysphagia
at baseline (14.9% vs. 5.0%; P<0.01) and a
lower proportion had dystonia (3.6% vs. 9.9%;
P<0.05) and tachycardia (0.7% vs. 4.0%;
P <0.05; Table 1). The most common con-
comitant treatments at baseline were antide-
pressants (> 60%), anticonvulsants (37-40%),
and antipsychotics (~ 37%) in both cohorts.

Patients in the deutetrabenazine cohort were
significantly more likely to have any baseline
all-cause outpatient visits (P <0.05), but less
likely to have any all-cause other visits (e.g.,

first deutetrabenazine claim, while 1 patient had their first
deutetrabenazine claim before their first tetrabenazine
claim

home health, hospital outpatient pharmacy,
intermediate care facility, laboratory, long-term
care facility, and other facilities) compared to
the tetrabenazine cohort (P <0.05). Other all-
cause health-care resource utilization (HCRU)
was not significantly different between the 2
cohorts.

Adherence Analyses

Adherence as measured by PDC was signifi-
cantly higher in the deutetrabenazine cohort
versus the tetrabenazine cohort [mean (SD):
78.5% (26.7) vs. 69.3% (31.4); P <0.01; Fig. 3].
The deutetrabenazine cohort showed a higher
adherence rate (i.e., the proportion of patients
with PDC>80%) compared to the tetra-
benazine cohort, though the difference was not
statistically significant (64.1% vs. 55.4%;
P =0.1518). In addition, 75% of patients in the
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Table 1 Patient characteristics at baseline

Deutetrabenazine cohort  Tetrabenazine cohort P value
(N =281) (N =101)
Demographics
Age catcgory (years), 7 (%)
18-27 10 (3.6%) 9 (8.9%) 0.1024
28-37 20 (7.1%) 11 (10.9%)
38-47 61 (21.7%) 22 (21.8%)
48-57 87 (31.0%) 22 (21.8%)
58-65 103 (36.7%) 37 (36.6%)
Male, 7 (%) 110 (39.1%) 44 (43.6%) 0.4785
Health plan type®, 7 (%)
Medicare 113 (40.2%) 37 (36.6%) <0.001
Commercial 53 (18.9%) 0 (0.0%)
Medicaid 50 (17.8%) 36 (35.6%)
Other® 9 (6.8%) 13 (12.9%)
Unspecified 46 (16.4%) 15 (14.9%)
Index year, 7 (%)
2017 3 (1.1%) 2 (11.9%) <0.001
2018 160 (56.9%) 69 (68.3%)
2019 118 (42.0%) 0 (19.8%)
Observed disease duration®
Patients assessed, 7 (%) 254 (90.4%) 79 (78.2%) <0.01
Observed disease duration, mean & SD (days) 3534 4 2143 257.6 & 165.2 <0.001
Duration of follow-up, mean & SD
Time from index date to end of data® (days) 229.0 + 146.1 3134 + 156.9 <0.001
Time from index date to last observed medical/ 209.9 + 142.0 289.1 & 155.7 < 0.001
pharmacy activity (days)
CCI score, mean £ SD 0.4+£0.8 04+£1.0 0.6716
Selected comorbidities in the CCI, n (%)
Dementia 23 (8.2%) 9 (8.9%) 0.8352
Chronic pulmonary disease 19 (6.8%) 7 (6.9%) 1.0000
Diabetes without chronic complication 12 (4.3%) 7 (6.9%) 0.2933
Cerebrovascular disease 7 (2.5%) 2 (2.0%) 1.0000
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Table 1 continued
Deutetrabenazine cohort  Tetrabenazine cohort P value
(N = 281) (N = 101)
Any malignancy, including leukemia and lymphoma, 7 (2.5%) 1 (1.0%) 0.6867
except for malignant neoplasm of skin
Peripheral vascular discase 4 (1.4%) 3 (3.0%) 03871
Mild liver disease 3 (1.1%) 2 (2.0%) 0.6110
Psychiatric comorbidities, 7 (%)
Depressive disorders 60 (21.4%) 24 (23.8%) 0.6745
Anxiety disorders 53 (18.9%) 5 (14.9%) 0.4486
Substance-related and addictive disorders 31 (11.0%) 18 (17.8%) 0.0851
Bipolar and related disorders 23 (8.2%) 8 (7.9%) 1.0000
Trauma- and stressor-related disorders 10 (3.6%) 3 (3.0%) 1.0000
ADD/ADHD 5 (1.8%) 2 (2.0%) 1.0000
Other psychoses 4 (1.4%) 4 (4.0%) 0.2159
Schizoaffective disorder 2 (0.7%) 2 (2.0%) 0.2858
Conduct disorder 0 (0.0%) 2 (2.0%) 0.0694
Nonpsychiatric comorbidities, 7 (%)
Hypertension 42 (14.9%) 5 (14.9%) 1.0000
Hyperlipidemia 42 (14.9%) 17 (16.8%) 0.6337
Dysphagia 42 (14.9%) 5 (5.0%) <0.01
Falls 37 (13.2%) 1 (10.9%) 0.6044
Sleep-awake disorders 29 (10.3%) 14 (13.9%) 0.3599
Sleep disturbance 8 (6.4%) 8 (7.9%) 0.6460
Osteoarthritis 9 (6.8%) 6 (5.9%) 1.0000
Smoking history 9 (6.8%) 0 (9.9%) 0.3800
Abnormal weight loss 4 (5.0%) 4 (4.0%) 0.7905
Dystonia 0 (3.6%) 0 (9.9%) <0.05
Tardive dyskinesia 5 (1.8%) 6 (5.9%) 0.0745
Tachycardia 2 (0.7%) 4 (4.0%) <0.05
Treatment history, 7 (%)
Antidepressants 185 (65.8%) 61 (60.4%) 0.3348
Anticonvulsants 113 (40.2%) 37 (36.6%) 0.5543
Anti-anxiety medications 64 (22.8%) 26 (25.7%) 0.5851
Lipid-lowering agents 53 (18.9%) 25 (24.8%) 0.2492
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Table 1 continued

Deutetrabenazine cohort  Tetrabenazine cohort P value

(N = 281) (N = 101)
Anticholinergics 44 (15.7%) 9 (8.9%) 0.0966
Antihypertensives 39 (13.9%) 11 (10.9%) 0.4960
Cognition-enhancing medication 23 (8.2%) 8 (7.9%) 1.0000
Anti-diabetic drugs 5 (5.3%) 8 (7.9%) 0.3384
Sedatives and hypnotics 4 (5.0%) 7 (6.9%) 0.4524
Stimulants/ADHD medications 4 (5.0%) 5 (5.0%) 1.0000
First-generation or second-generation antipsychotics 105 (37.4%) 38 (37.6%) 1.0000
First-generation antipsychotics 23 (8.2%) 8 (7.9%) 1.0000
Haloperidol 22 (7.8%) 5 (5.0%) 0.4967
Second-generation antipsychotics 85 (30.2%) 35 (34.7%) 0.4537
Risperidone 29 (10.3%) 15 (14.9%) 0.2747
Quetiapine 29 (10.3%) 11 (10.9%) 0.8514
Olanzapine 9 (6.8%) 8 (7.9%) 0.6572
All-cause HCRU, 7 (%)
Any inpatient visit 24 (8.5%) 10 (9.9%) 0.6859
Any outpatient visit® 250 (89.0%) 81 (80.2%) <0.05
Any emergency visit 49 (17.4%) 24 (23.8%) 0.1846
Any other visit 110 (39.1%) 53 (52.5%) <0.05
Any unknown visit 3 (1.1%) 0 (0.0%) 0.5689

All demographics, CCI, and psychiatric comorbidities with prevalence higher than 2% in any cohort; any non-psychiatric
comorbidities and treatments with prevalence higher than 5% in any cohort; and all HCRU were presented in this table
ADHD attention-deficit/hyperactivity disorder; CCI Charlson comorbidity index, ICD-10-CM International Classification
of Diseases; 10th Revision, Clinical Modification, HD Huntington’s disease, HCRU health-care resource utilization, SD
standard deviation

*Health plan type is associated with a patient’s index claim

®Other health plan types include cash, employer group, third-party administrator, processors and workers’ compensation
“Observed discase duration (time between first diagnosis and index date) was assessed among patients who were diagnosed
with HD before their index date

End of data, May 31, 2019

“Outpatient visits include medical office, hospital outpatient, and clinic visits. Other visits include home health, hospital
outpatient pharmacy, intermediate care facility, laboratory, long-term care facility, and other facilities

deutetrabenazine cohort had adherence higher Patient Characteristics in Subgroups
than or equal to 61.7%. In contrast, the first by Adherence Status
quartile of adherence in the tetrabenazine

cohort was 41.7%. In an analysis of patient characteristics at base-
line for adherent and nonadherent patients in
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Fig. 3 Adherence as measured by PDC. PDC proportion
of days covered. Mean PDC values are denoted by x, with
a range of 6-100% for the deutetrabenazine cohort and
3.9-99.4% for the tetrabenazine cohort. Horizontal lines

each cohort, there were no significant differ-
ences in age and sex distributions or comor-
bidity and treatment history  profiles
(Supplementary Table 1 in the Supplementary
Material). In the deutetrabenazine cohort, there
was a significant difference in health-care
insurance type between adherent and nonad-
herent patients (P < 0.01), with higher propor-
tions of adherent patients using Medicare and
lower proportions using commercial insurance
compared with nonadherent patients. Addi-
tionally, adherent patients in the deutetra-
benazine cohort initiated the index treatment
later, had longer disease duration, and shorter
duration of follow-up compared with nonad-
herent patients (all P<0.01). A significantly
higher proportion of adherent versus nonad-
herent patients had hyperlipidemia (P <0.05)
and used antidepressants, anticonvulsants, anti-

M Tetrabenazine

100

99.4

83.3

1.7

3.9

within each box denote the median values and the limits of
the box represent the interquartile range (Q1-Q3)

anxiety medications, and lipid-lowering agents
(all P <0.01).

In the tetrabenazine cohort, the duration of
follow-up was shorter among adherent patients
compared with nonadherent patients (P < 0.05).
In addition, adherent patients in the tetra-
benazine cohort had significantly lower use of
sedatives and hypnotics and stimulants/atten-
tion-deficit hyperactivity disorder (ADHD)
medications compared with nonadherent
patients (Supplementary Table 1 in the Supple-
mentary Material).

Discontinuation Rates

The proportion of patients who discontinued
their index treatment during the 6-month fol-
low-up period starting from 30 days after the
index date was significantly lower in the
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Fig. 4 Kaplan—Meier curve for time to discontinuation of deutetrabenazine and tetrabenazine

deutetrabenazine cohort versus the tetra-
benazine cohort (1 month, 3.5% vs. 9.2%;
3 months, 14.7% vs. 23.3%; 6 months, 25.4%
vs. 37.2%; P < 0.05; Fig. 4).

DISCUSSION

There is a lack of real-world data characterizing
the adherence patterns of deutetrabenazine and
tetrabenazine in patients with HD. Results from
this real-world analysis using data from a large
United States claims database has shown that
patients with HD in the deutetrabenazine
cohort had greater adherence and lower dis-
continuation rates compared to patients in the
tetrabenazine cohort.

There are several possible explanations for
these findings. The higher adherence observed
among patients receiving deutetrabenazine
compared to tetrabenazine may be reflective of
potential differences in tolerability profiles that
have been reported in previous studies [8-14].

For example, an indirect treatment comparison
study reported that deutetrabenazine had a
significantly better tolerability profile than
tetrabenazine both before and after adjusting
for patient characteristics [16]. In addition,
deutetrabenazine showed a superior pharma-
cokinetic profile compared with tetrabenazine
in healthy volunteers, providing significant
benefits to patients and potentially improving
adherence [15]. Furthermore, the less frequent
dosing of deutetrabenazine (twice daily) versus
tetrabenazine (up to 3 times daily) could con-
tribute to better adherence, as patients taking
tetrabenazine may find it challenging to take
the midday dose when their caregivers may be
working or otherwise unavailable. In addition,
more patients in the deutetrabenazine cohort
had dysphagia at baseline, which may reflect
that these patients are more inclined to use a
less frequent dosing regimen, thereby increas-
ing the likelihood for them to be adherent to
treatment.
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Patient adherence to deutetrabenazine and
tetrabenazine may also be affected by symptom
severity, concomitant treatment use (e.g.,
antidepressants and antipsychotics), and
comorbidities (e.g., depression, schizophrenia,
and bipolar disease). We found that patients in
the deutetrabenazine cohort had a significantly
longer time between HD diagnosis and index
treatment date, which could suggest that these
patients were further along in their disease
progression, and thus experiencing more severe
symptoms. Adherence may also be influenced,
in part, by physician familiarity with the drug
after it has been approved. For example, a
higher proportion of the deutetrabenazine
cohort initiated treatment in later years (i.e.,
2018 and 2019) after FDA approval in 2017.
Interestingly, a higher proportion of adherent
patients in the deutetrabenazine cohort initi-
ated treatment in 2019. We speculate that
physician familiarity with titration and pre-
scribing practices contributes to this relation-
ship. In addition, patients may have responded
well to additional guidance and information
from their physicians, as previous research has
suggested patients may have greater adherence
when treatment plans are clearly outlined [18].
This could have important impacts on the
health-care system, as better adherence may in
turn lead to decreased clinical and economic
burden (e.g., outcomes and HCRU).

It would also be beneficial to explore how
health-care access disparities between Medicare
and Medicaid populations and eligibility for
financial support programs contributed to
adherence in this study. Recent research efforts
have begun to address some of the social
determinants of health among Medicare and
Medicaid recipients in order to improve health-
care access and outcomes for these patients [19].
Importantly, access to specific types of health-
care providers and treatments may vary
depending on patients’ insurance coverage and
health history. In this study, patients in the
tetrabenazine cohort were more likely to have
Medicaid than patients in the deutetrabenazine
cohort; however, it is unknown if disparities
measured in this study are entirely related to
patients’ insurance coverage, and further
research on this topic is warranted. The

distribution of health insurance plans associ-
ated with a patient’s index treatment was sig-
nificantly different between cohorts in the
overall population and for adherent versus
nonadherent patients in the deutetrabenazine
cohort. Of note, no index claims for the tetra-
benazine cohort were noted among those with
commercial insurance. However, commercial
insurance was more prevalent among nonad-
herent patients in the deutetrabenazine cohort,
which suggests that differences in payer type
may not fully explain the positive adherence
trend with deutetrabenazine [20, 21]. Further
research is needed to understand how the
adherence to deutetrabenazine and tetra-
benazine is correlated with the observed treat-
ment patterns, and how patient characteristics
at baseline might affect adherence. In addition,
it would also be interesting to further investi-
gate reasons for nonadherence that cannot be
determined with certainty from retrospective
claims data.

Overall, this analysis is strengthened by the
use of the SHS Integrated Dataverse, which
includes recent health-care data representing
~ 90% of all United States retail claims, and is
representative of the United States general
population in terms of age and sex. Claims
databases provide information on patterns of
care and clinical practice in a real-world setting.

A few potential limitations to acknowledge
are that HD and comorbidities were identified
using ICD-10-CM codes, which are used for
administrative billing purposes. As a result,
these conditions may be underestimated due to
coding completeness. The SHS Integrated
Dataverse does not include eligibility records,
and continuous health plan enrollment was
inferred using patients’ claims activity. The SHS
claims database is based on a large convenience
sample (i.e., the sample is not random); there-
fore, the results may be confounded by
unmeasured characteristics. The study period
began in May 2017 to capture data following
the FDA approval of deutetrabenazine for HD
chorea treatment in April 2017; therefore, fol-
low-up data were limited for the analysis. Due
to the nature of claims data, specific reasons for
treatment discontinuation in these patients
were unknown. Lastly, adherence may have
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been overestimated, as claims for prescription
fills may not capture actual use.

CONCLUSIONS

This real-world analysis provides evidence that
patients with HD taking deutetrabenazine were
more adherent to treatment and had lower
discontinuation rates compared with patients
taking tetrabenazine. The higher adherence
observed among patients receiving deutetra-
benazine compared with tetrabenazine may
reflect differences in dosing regimen and toler-
ability profiles. Additional research is warranted
to explain the observed differences in adher-
ence patterns, and to identify potential predic-
tors of adherence between the deutetrabenazine
and tetrabenazine cohorts. Health-care provi-
ders can, however, leverage the findings from
this study to better understand these treatment
options and aid patient populations at the
greatest risk for negative treatment utilization
outcomes.
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