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ABSTRACT: Introduction: Huntington’s chorea (HC) is commonly managed with neuroleptic medications,
though there is little evidence to support their use. This study aimed to perform a real-world comparison of the
efficacy of risperidone and olanzapine to tetrabenazine (TBZ) for HC.

Methods: The Enroll-HD database was used to perform a propensity score-matched comparison of risperidone
and olanzapine to TBZ, regarding their efficacy in controlling chorea. Participants with motor manifest
Huntington’s disease (HD) were grouped according to their use of risperidone, olanzapine, or TBZ. For the three
groups, independent propensity score matching was performed on participants’ baseline total functional score
(TFC), baseline total motor score (TMS), disease burden score, CAG repeat length, baseline age, region, sex,
and body mass index. Independent samples t test was used to calculate the differences between the groups in
the annual rate of change of the TMS from the baseline to the second available visit.

Results: The risperidone (n = 72) and olanzapine groups (n = 77) had annualized increases (worsening) in the
TMS of only 1.47 points and 3.20 points, respectively, compared to 5.70 points in the two matched TBZ groups
(n =72) (P =0.019) and (n = 77) (P = 0.143), respectively.

Conclusions: In the absence of prospective data, this analysis of the Enroll-HD database found that the
neuroleptics risperidone and olanzapine seemed to at least be comparable to TBZ at controlling HC. These
results demonstrate that neuroleptics may have comparable efficacy to TBZ for the treatment of HC. Further
prospective studies are needed to confirm these findings.

medications for Huntington’s chorea (HC).'™ These drugs have

Introduction

not been studied for the treatment of other HD manifestations

Huntington’s disease (HD) is an autosomal dominant, neurode-
generative disorder that causes psychiatric problems, progressive
cognitive decline, and loss of motor control. Chorea can be a
prominent manifestation and warrants treatment when bother-
some. Having demonstrated their efficacy in large, double-blind,
placebo-controlled clinical trials, tetrabenazine (TBZ), and

more recently, deutetrabenazine, are the only FDA-approved

and are contraindicated in patients with unmanaged depression
and suicidality.*

For these reasons, antipsychotic drugs (APDs) are often pre-
scribed off-label for HC. They are also used for concomitant
psychiatric problems, sleep dysfunction, and low weight. Accord-
ing to a 2011 survey of HD experts, APDs were favored for

treating HC in patients with psychiatric symptoms;> however,
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even in the absence of such comorbidities, European providers
preferred APDs to TBZ, and there was a near tie between APDs
and TBZ amongst North American and Australian experts. The
most favored APDs were risperidone and olanzapine.

The popularity of APDs for HC is founded on experience-based
expert opinion.®” Their anti-choreic efficacy is supported by a few
small studies and case series,®” but they have never been evaluated
in large, randomized, placebo-controlled trials. Unfortunately, due
to their low profitability for pharmaceutical companies, APDs are
unlikely to be studied in any clinical trials. To bridge the gap
between expert opinion and evidence-based medicine, we lever-
aged the Enroll-HD database to determine how APDs (risperidone
and olanzapine) compared to TBZ in the management of HC.

Methods

Enroll-HD is a multi-center, longitudinal, observational study
with over 15,000 active participants from more than 150 interna-
tional sites. At the time of this analysis (April 10, 2018), data were
available for 8,714 participants in the third periodic dataset of the
Enroll-HD database.'” In addition to manifest HD patients, the
database includes those with premotor HD, genotype-negative
individuals, and family control patients without HD. All research
participants were clinically evaluated at annual visits, during which
they provided updated information, including their current and
past medication use. A risk-based monitoring approach was used
to check the data for quality and accuracy. All sites are required to
obtain and maintain local ethics committee approvals.

Inclusion in our analysis required participants be at least 18 years
of age and have a minimum CAG repeat length of 36. Participants
must have had at least two qualifying Enroll-HD visits with a
documented total motor score (TMS), and a diagnostic confidence
level (DCL) of four at their baseline and subsequent Enroll-HD
visits (Fig. 1). The DCL is a diagnostically indicative component
of the United Huntington’s Disease Rating Scale (UHDRS); a
value of four is assigned only when the clinical rater is more than
99% certain that the patient has motor-manifest HD. !

Participants who met the eligibility requirements also had to be
taking risperidone, olanzapine, or TBZ. Participants were considered
to be taking one of these medications if they started treatment before
or within 14 days of their baseline Enroll-HD visit. The medication-
of-interest had to have been continued without interruption until the
participant’s second Enroll-HD visit. Participants were excluded from
the analysis if they had taken more than one of the drugs, even if the
combination was not used concomitantly. Participants were also
excluded if; precluding study participation, they had a current or prior
history of being on haloperidol, tiapride, amantadine, or riluzole, as
these are sometimes used off-label to treat HC."? These exclusions
were done to ensure that anti-choreic effects of other medications did
not confound the results. To compare the anti-choreic efficacy of
these medications, risperidone (n = 104), olanzapine (n = 158), and
TBZ (n = 137) users were divided into separate groups.

Two propensity score-matching procedures matched TBZ users
to users of (1) risperidone and (2) olanzapine, in both cases based on

8,714 participants with data
available in the 39 data set

BRRES 2,100 participants with CAG <36

6,614 participants with gene
expansion for HD

RRRES 2,050 participants with DCL <4 at
baseline

4,564 participants with motor-
manifest HD at baseline

RREN 81 participants with DCL <4 at
subsequent visits

4,483 participants with DCL 4 at
all Enroll visits

Tl 1,887 participants with only 1
Enroll visit

2,596 participants eligible for
classification

L el Past use of amantadine = 150
Y RRRREEEE » Past use of haloperidol = 170
N Past use of riluzole = 19

\ Past use of tiapride = 262

Ineligible use of TBZ = 135
Ineligible use of risperidone =107
--» Ineligible use of olanzapine =104
Use of more than one
medication-of-interest = 37

1,612 participants eligible for
analysis

FIG. 1. Description of exclusions from Enroll-HD database.
Abbreviations: CAG, cytosine-adenine-guanine repeats; DCL,
diagnostic confidence level; HD, Huntington disease; TBZ,
tetrabenazine.

the calculated likelihood that the participant would be using TBZ.
A propensity score is calculated when analyzing observational data
to account for potential confounders that may affect a participant’s
likelihood of receiving a particular intervention.'® These matching
procedures focused on ensuring that risperidone users and olanza-
pine users were adequately matched to TBZ users regarding factors
that may affect the progression of HD. These factors included base-
line measures of age, sex, body mass index (BMI), region, TMS,
total functional capacity (TFC) score, CAG repeat length, and
CAG-Age Product (CAP) score. The CAP score was used as a
marker of overall disease burden and was calculated as follows: age,
* (CAG - 30)/6.27."* A maximum difference in propensity scores
of 0.01 (1%) was allowed for the matching procedures.

The primary outcome measure was the TMS’s annual rate of
change between the baseline and second available visits. Second-
ary outcome measures included the changes in the TMS (abso-
lute, percent and annualized percent) and the rates of change
between the baseline and the second available visits of weight,
BMI, TFEC score, and the total chorea score (defined as the sum
of the maximal chorea scores for facial, buccal-oral-lingual, trun-

cal, and each extremity from the UHDRS motor subscale).'!
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The primary and secondary outcome measures were evaluated
using independent sample ¢ tests that separately compared TBZ
users to users of risperidone and olanzapine. Finally, in the
TETRA-HD study,' which led to the FDA’s approval of TBZ,
the drug had a 3.3 units reduction (improvement) in the TMS
over the placebo arm. Therefore, the odds of this occurrence
between groups were used as an exploratory outcome measure.

A sub-analysis was performed to partially account for the different
lengths of time that participants were taking the medications and for
the notion that the medications’ anti-choreatic effects may change
over time. This analysis included only participants who started ther-
apy on the day of, or no more than 14 days after, an Enroll-HD study
visit. Excluding those who initiated the medication before a study
visit ensured that baseline assessments were of participants when they
were not on any anti-choreic medication. Similar to the initial ana-
lyses, the medication-of-interest had to have been continued for the
remainder of their time in the Enroll-HD study without any gaps in
treatment. Independent samples ¢ tests were again performed to com-
pare the same primary and secondary outcomes between (1) TBZ
and risperidone and (2) TBZ and olanzapine.

All statistical analyses utilized IBM SPSS Statistics Version
25 software. Fisher’s exact test and independent student ¢ tests
were used to compare baseline characteristics between the risper-
idone, olanzapine, and tetrabenazine groups. A P value of less
than 0.05 was considered significant.

Results

Risperidone versus TBZ

Table 1 shows the baseline demographics for participants taking
either TBZ or risperidone. The only significant difference
between the two groups is that the risperidone users had a higher
baseline depression score than the TBZ users (3.09 vs 1.39,

respectively, P = 0.003). The groups’ similarities indicate that
the propensity score matching procedure was successtul. In the
sub-analysis of participants who started therapy on the day of, or
in the days following, a study visit, the one baseline difference
between the groups was that risperidone users (n = 11) had sig-
nificantly worse TFC scores compared to the TBZ users
(n = 18), (8.6 vs 10.8, respectively, P = 0.044).

The annual rate of change in the TMS, the study’s primary
outcome measure, was significantly slower (better) in the risperi-
done group compared to the TBZ group (1.47 vs 5.70 points
per year, P = 0.019). Similarly, slower absolute increases in the
TMS and smaller percent changes in the TMS were seen with
the use of risperidone over TBZ (Table 2). Risperidone users
were also significantly more likely to experience at least a 3.3
point decrease (improvement) in their TMS from visits one to
two, compared to TBZ users (33.3% vs 16.7%, P = 0.023).

In the sub-analysis, participants taking risperidone (n = 11)
had a 5.23 annual percent decrease (improvement) in the TMS,
compared to a 17.58 annual percent increase (worsening in the
participants taking TBZ (n = 18, P = 0.048). Risperidone users
also had a higher likelihood of experiencing at least a 3.3 point
drop (improvement) in the TMS from visits one to two, com-
pared to the TBZ users (P = 0.049; Table 2).

Olanzapine versus TBZ

Table 3 shows the baseline demographics of participants taking
either TBZ or olanzapine. Compared to TBZ users, those on
olanzapine had significantly higher suicidality and irritability scores.
The two groups were otherwise similar, again indicating that the
propensity score matching procedure was successful. However, the
groups in the sub-analysis had differences (results not shown). Spe-
cifically, compared to the TBZ users (n = 18), the olanzapine
users (n = 27) had significantly higher (worse) motor scores (31.3
vs 42.6, P = 0.008), lower TFC scores (10.8 vs 8.0, P = 0.001),

TABLE 1 Baseline demographics between tetrabenazine and risperidone groups

Tetrabenazine Risperidone P-value

N 72 72

% Female 63.6 50.0 53.1
CAG, mean + S.D. 44.26 + 3.24 43.79 + 3.18 0.379
Ageo (yrs), mean * S.D. 53.77 + 11.55 54.01 + 11.85 0.904
AMO (yrs), mean = S.D. 44.42 + 10.63 46.72 + 10.55 0.199
CAPg, mean £S.D. 117.60 + 14.82 114.47 + 17.40 0.247
TMSg, mean + S.D. 40.81 +17.70 39.56 + 17.89 0.674
TFCg, mean +£S.D. 7.10 £ 3.20 7.24 +3.14 0.793
Weighte (kg), mean + S.D. 73.03 + 15.80 77.50 + 17.33 0.108
BMI, (kg/m?), mean + S.D. 25.57 + 4.86 26.45 + 4,79 0.272
Baseline depression score, mean + S.D. 1.39+2.53 3.09 +3.94 0.003
Baseline suicidality score, mean = S.D. 0.07 £ 0.35 0.24+0.75 0.082
Baseline aggression score, mean + S.D. 0.83+1.99 1.01+2.16 0.603
Baseline irritability score, mean + S.D. 1.99 + 2.85 2.73+3.70 0.178
Time between first and second visit (yrs), mean £ S.D. 1.09 £0.22 1.07 £0.25 0.641
Daily dose (mg), mean = S.D.* 56.53 + 41.17 1.76 £ 1.60 N/A
Prior time on therapy (yrs), mean £ S.D. 1.80 +2.05 2.39+2.49 0.125
Medication indicated for chorea, %’ 100 55.6 N/A

Abbreviations: AMO, Age of motor onset; BMIy, Baseline body mass index; CAG, Cytosine-Adenine-Guanine; CAP,, Baseline disease burden
score calculated (agep x [CAG-30]/6.27); TFC,, Baseline Total Functional Capacity score; TMS,, Baseline total motor score.

! Statistical significance not calculated
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TABLE 2 Risperidone compared to TBZ

Results of Propensity Score Matched Analysis

Direction of favorable A TBZ Group Risperidone Group P-value
N 72 72
Primary Outcome Measure
Annual rate of A of TMS - 5.70 + 10.92 1.47 +10.49 0.019
Secondary Outcome Measures
Absolute A of TMS - 6.29 + 11.95 1.29 +10.57 0.009
Percent A of TMS — 20.86 + 40.86 8.26 £ 33.94 0.046
Annualized percent A of TMS - 19.05 *+ 38.25 8.97 £ 35.34 0.103
Annual rate of A of total chorea score - —0.02 +5.09 —-0.20+4.73 0.826
Annual rate of A of TFC + —-0.70 +1.89 —-0.47 £1.80 0.454
Annual rate of A of weight (kg) + —-1.08 +7.03 -1.12 £ 6.55 0.972
Annual rate of A of BMI (kg/m?) + —0.34+2.38 —0.34 +2.40 0.998
Exploratory Outcome Measures
% with annual rate of A of TMS < —3.3 + 16.7% 33.3% .023
Results of Sub-Analysis
Direction of favorable A TBZ Group Risperidone Group p-value
N 18 11
Primary Outcome Measure
Annual rate of A of TMS - 3.58 +£8.28 0.40 + 10.56 0.374
Secondary Outcome Measures
Absolute A of TMS - 3.56 + 9.60 0.36 + 8.62 0.375
Percent A of TMS — 16.89 + 30.38 —4.58 + 26.12 0.063
Annualized percent A of TMS - 17.58 + 29.96 —-5.23 +26.89 0.048
Annual rate of A of total chorea score - —-0.76 +0.3.98 -0.34 +4.07 0.788
Annual rate of A of TFC + —0.33+1.82 0.37 +1.15 0.263
Annual rate of A of weight (kg) + 0.72+4.54 5.45 + 14.45 0.204
Annual rate of A of BMI (kg/m?) + 0.31+1.63 1.89+4.91 0.215
Exploratory Outcome Measures
% with annual rate of A of TMS < -3.3 + 11.1% 45.5% .049
Abbreviations: BMI, baseline body mass index; TBZ, tetrabenazine; TFC, total functional capacity score; TMS, total motor score.
All results that are not percentages represent mean + standard deviation.
TABLE 3 Baseline demographics between tetrabenazine and olanzapine groups
Tetrabenazine Olanzapine P-value
N 77 77
% Female 50.0 50.0 1.000
CAG, meantS.D. 43.14 + 2.87 43.48 + 2.85 0.466
Agep (yrs), meantS.D. 57.91 + 10.57 56.30 + 11.00 0.355
AMO (yrs), meantS.D. 48.03 + 10.70 47.47 + 10.83 0.752
CAPy, meantS.D. 117.86 + 17.80 117.45 + 17.51 0.884
TMSe, meantS.D. 43.75 + 18.02 42.78 + 19.04 0.745
TFCo, meantS.D. 7.04 +3.09 6.96 + 3.10 0.876
Weighte (kg), meanzS.D. 74.17 + 16.41 72.63 +17.35 0.573
BMI, (kg/m?), mean+S.D. 25.64 + 5.90 25.18 + 5.23 0.606
Baseline depression score, meantS.D. 1.62+2.70 2.61 £ 3.50 0.052
Baseline suicidality score, meantS.D. 0.05 +0.28 0.43 +1.52 0.035
Baseline aggression score, meantS.D. 0.62+1.71 1.21+2.07 0.058
Baseline irritability score, meantS.D. 1.56 +2.63 2.70 + 3.44 0.022
Time between first and second visit (yrs), meantS.D. 1.09 +0.27 1.06 + 0.23 0.477
Daily dose (mg), meantS.D.? 60.07 + 53.84 6.95 + 5.88 N/A
Prior time on therapy (yrs), meantS.D. 2.23+2.20 2.16 + 2.55 0.840
Medication indicated for chorea, %’ 100 41.6 N/A

Abbreviations: AMO, age of motor onset; BMIo, baseline body mass index; CAG: cytosine-adenine-guanine; CAP,: baseline disease burden
score calculated agey x ([CAG-30]/6.27); TFCq: baseline total functional capacity score; TMSy: baseline total motor score.
! Statistical significance not calculated.

and higher disease burden scores (120.4 vs 106.2, P = 0.020).
These differences indicate that of the sub-analysis participants,

The annual rate of change in the TMS was not significantly
slower in the olanzapine users compared to the TBZ users (3.20
those taking olanzapine seemed to have more advanced disease
than those on TBZ.

vs 5.69 points per year, P = 0.143). Treatment effects between
the two groups were comparable, except for the measure of
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TABLE 4 Olanzapine compared to TBZ

Results of Propensity Score Matched Analysis

Direction of favorable A TBZ Group Olanzapine Group P-value
N 77 77
Primary Outcome Measure
Annual rate of A of TMS - 5.69 + 11.09 3.20+£9.77 0.143
Secondary Outcome Measures
Absolute A of TMS = 5.96 + 12.06 3.43 +9.87 0.156
Percent A of TMS — 20.61 + 43.40 12.93 + 31.95 0.213
Annualized percent A of TMS — 19.08 + 39.75 11.96 + 30.58 0.215
Annual rate of A of total chorea score — 0.30+4.65 —0.13 +4.47 0.563
Annual rate of A of TFC + —0.84 +1.60 -0.73+1.38 0.637
Annual rate of A of weight (kg) + —0.34 +4.54 1.52 + 8.69 0.105
Annual rate of A of BMI (kg/m?) + —0.06 + 1.60 0.75+ 3.01 0.042
Exploratory Outcome Measures
% with annual rate of A of TMS < 3.3 + 20.8% 23.4% .698*
Results of Sub-Analysis
Direction of favorable A TBZ Group Olanzapine Group p-value
N 18 27
Primary Outcome Measure
Annual rate of A of TMS - 3.58 +£8.28 0.55 +9.28 0.270
Secondary Outcome Measures
Absolute A of TMS - 3.56 +9.60 0.82 +8.59 0.323
Percent A of TMS = 16.89 + 30.38 2.35+21.78 0.068
Annualized percent A of TMS - 17.58 + 29.96 1.23 £ 25.57 0.057
Annual rate of A of total chorea score - -0.76 +0.3.98 —-1.46 +5.82 0.658
Annual rate of A of TFC + —0.33 +1.82 -1.03+1.74 0.201
Annual rate of A of weight (kg) + 0.72 +4.54 5.15 + 6.86 0.022
Annual rate of A of BMI (kg/m?) + 0.30 +1.63 1.87 +2.52 0.027
Exploratory Outcome Measures
% with annual rate of A of TMS < -3.3 + 11.1% 29.6% .158%

Abbreviations: BMI: Baseline body mass index; TBZ: tetrabenazine; TFC: Total Functional Capacity score; TMS: total motor score.
All results that are not percentages represent mean + standard deviation.

BMI, which had an average increase of 0.75 points per year in
the olanzapine group, compared to an average loss of 0.06 points
per year in the TBZ group (P = 0.042; Table 4).

In the sub-analysis, there were no differences between the
groups except that the use of olanzapine was associated with a
relatively greater weight gain and an increased BMI (Table 4).

Discussion

There are two major classes of drugs commonly used in the man-
agement of HC. One class is the vesicular monoamine transporter
2 (VMAT),) inhibitors (including TBZ), which have been well
studied and are FDA-approved for this purpose. The other class is
the APDs, which are typically used in the setting of depression
and/or suicidality (when TBZ would be contraindicated) or signif-
icant behavioral problems such as irritability or anger outbursts.
The anti-choreic efficacy of APDs is presumed due to their long-
standing use by HD experts. Results from large clinical trials have
not yet been reported; however, there is currently an ongoing
randomized control trial (NEURO-HD; NCT00632645) com-
paring the APDs olanzapine and tiapride with TBZ.'>¢

Our analysis of the Enroll-HD database provides objective
data to support the anti-choreic benefit of APDs. Our findings
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show that risperidone and olanzapine may have at least similar
efficacy to TBZ for the treatment of HC. When compared to
participants on TBZ, those on risperidone had a slower rate of
worsening in their TMS. They were also more likely to experi-
ence a TMS reduction (improvement) of at least 3.3 points. In
contrast, none of the variables analyzed supported TBZ being
superior to either of the APDs studied.

Olanzapine was comparable to risperidone and TBZ in all mea-
sures with the exception of weight gain and BMI increase. Both
of these variables were greater in olanzapine users compared to
TBZ users. Given that unintended weight loss is a hallmark of
HD, this difference has clinical relevance for HD management.'”
Though the association is likely not causal, weight loss and low
BMI are associated with worse chorea'® and motor disability,"” as
well as with a faster rate of HD progression.'”

Compared to those on TBZ, the group prescribed risperidone
had significantly higher baseline depression scores, and the olan-
zapine group had significantly higher suicidality and irritability
scores. These psychiatric problems are likely why they were pre-
scribed the APDs in the first place. It is important to note that
for approximately half of the participants in this study on APDs,
the medication was indicated for a reason other than chorea.
Possibly, the chorea may have been even better controlled if the
dosing was titrated for this purpose rather than another cause

(presumably a psychiatric one).
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The knowledge that the APDs anti-choric efficacy is compa-
rable to TBZ’s will allow for other determinants to play a rela-
tively greater role when providers are considering medications
for HC. The APDs are already being used to benefit the psychi-
atric symptoms that they are indicated for, typically mood insta-
bility with irritability and anger outbursts or psychosis. The
APD:s are also known to be useful in sleep dysfunction® and are
commonly used for this purpose in HD. As previously men-
tioned, olanzapine promotes weight gain. Of course, this may be
seen as a negative side effect in some. Other differential side
effects that should be considered include depression and daytime
drowsiness seen with TBZ; however, TBZ-induced depression
may be far less problematic than previously believed.'

When prescribing any of these anti-choreic drugs, it is impor-
tant to be aware that they all have the risk of causing QTc pro-
longation, with risperidone and olanzapine (at 3.6 and 1.7
milliseconds, respectively”® being slightly better than TBZ and
deutetrabenazine (averaging at 8 and 4.5 milliseconds, respec-
tively).>>** Additionally, when prescribing doses of TBZ above
50 mg/day, there is also the recommendation to perform
CYP2D6 genotyping to screen for poor metabolizer status.>
Finally, the prohibitively high cost of the VMAT2 inhibitors
may be a limiting factor for some.

There are several strengths of this study, most notably, by
leveraging the Enroll-HD database we performed a novel analysis.
Clinical trials aimed at investigating the anti-choreic efficacy of
neuroleptics are needed, but presumably, have been avoided due
to the lack of financial incentives for funding such studies.®!!
Therefore, this analysis has filled a significant gap in our knowl-
edge without a costly clinical trial. Also, this was a rigorous study
in regards to controlling for potentially confounding factors; spe-
cifically, the analysis excluded participants with the prior use of
relevant medications, and the use of propensity score matching to
account for any differences between the groups. Another strength
of this study was the discerning subgroup analysis that enabled the
assessment of each participant’s baseline scores, similar to a clinical
trial. The sub-analysis also excluded participants who were not
taking the medication-of-interest long-term to account for the
notion that TBZ’s anti-choreic effect wanes over time, as prior
studies have indicated.>* Finally, this study demonstrates the
long-term efficacy of three medications in a real-world setting.

Despite these strengths, our study has limitations. First, though
the groups were matched for their baseline TMS, the analysis did
not differentiate between HD sub-types. It has been suggested
that compared to relatively akinetic-rigid HD patients, the more
choreic ones have faster motor progression,”” and presumably
this latter group is more likely to be on TBZ. Second, due to
limited data availability, the analysis utilized information from
only two study visits. Future analyses employing linear mixed
effect regression models that monitor change over multiple time
points may provide more robust results. Third, the medication
information that is collected from participants is subjective data
that may be inaccurate. Lastly, the analysis is based on observa-
tional data, which may compromise the validity of the results.
Ideally, our findings would be confirmed in a large, prospective,
randomized controlled trial.

In conclusion, this study provides objective data that seem to
support experienced-based expert opinion on the anti-choreic
efficacy of risperidone and olanzapine. To the best of our knowl-
edge, these are also the first reported results comparing these
APDs to TBZ for their effect on HC. Our results show that ris-
peridone and olanzapine may have comparable efficacy to TBZ.
Furthermore, based on the primary outcome measure, risperi-
done seemed to be superior compared to TBZ. These findings
would ideally be confirmed by a large randomized control trial,
but until that time, our results may enable providers to be better
informed regarding their treatment options for the manage-
ment of HD.
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