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Aim: Utilize the Bucher indirect treatment comparison (ITC) method to compare valbenazine and deutetra-
benazine efficacy using clinical trial data. Methods: Outcomes included mean change from baseline in
Abnormal Involuntary Movement Scale (AIMS) total score, AIMS response (≥50% improvement), clinical
global impression of change response (score ≤2) and safety outcomes. Data were pooled by trial and
dose; outcomes were analyzed at multiple time points. Results: ITC of AIMS score improvement signifi-
cantly favored valbenazine 80 mg/day at 6 weeks versus deutetrabenazine 36 mg/day at 8 weeks, while
valbenazine 40 mg/day was statistically similar to all doses of deutetrabenazine at all time points. No sig-
nificant differences between drugs were found in AIMS and clinical global impression of change responses
and safety outcomes. Conclusion: In this ITC of pooled trial data, valbenazine was generally favorable over
deutetrabenazine, although dose titration and equivalency should be considered when interpreting re-
sults.
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Tardive dyskinesia (TD), an often irreversible and disabling movement disorder characterized by involuntary choreic
or athetoid movements in the face/mouth, neck/trunk and/or extremities, is associated with prolonged exposure to
antipsychotics and other dopamine receptor blocking agents [1–6]. Risk factors predictive of TD development (other
than dopamine receptor blocking agent exposure) include older age, presence of diabetes mellitus and occurrence
of acute dystonic reactions or drug-induced parkinsonism [5,7–10].

Since the introduction of second-generation antipsychotics (SGAs) in the 1980s, the expanding use of these
drugs as mood stabilizers, adjunctive treatment for refractory depression, anti-anxiety agents and treatments for
other conditions (e.g., agitation in dementia, disruptive behavior in pediatric patients) has contributed to a greater
than threefold increase in prescriptions over 10 years [5,11]. Although preclinical data suggested that SGAs would
be associated with a greatly reduced risk of TD [5], a recent meta-analysis of 41 studies estimated the global
prevalence of TD to be 30% with first-generation antipsychotics and 21% with SGAs. In other words, even with
the development of SGAs, the risk of developing TD is still substantial [12].

Until recently, in the absence of any US FDA approved treatments for TD, off-label medications such as
tetrabenazine, a vesicular monoamine transporter 2 (VMAT2) inhibitor developed in the 1950s, were often
prescribed to treat patients with this indication but with little evidence of efficacy [3,13]. Tetrabenazine is approved
in the USA for the treatment of chorea associated with Huntington’s disease and has been used off-label to manage
TD; however, there is limited evidence for tetrabenazine efficacy in TD due to a lack of randomized controlled trials
(RCTs) [13,14]. In April 2017, however, a novel and highly selective VMAT2 inhibitor, valbenazine, was approved
by the FDA for treating adults with TD. Approval of a second VMAT2 inhibitor, deutetrabenazine, a deuterated
form of tetrabenazine, followed later that year [15,16]. While the underlying pathophysiology of TD is not yet
fully understood, the identification of these treatments resulted, at least in part, from early data supporting the
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hypothesis that TD was the result of D2 receptor hypersensitivity related to chronic reduction of dopaminergic
neurotransmission [6,17].

The approvals of valbenazine and deutetrabenazine were based on improvements in TD symptoms that were
demonstrated in randomized, double-blind, placebo-controlled clinical trials [18–21]. In the studies, both drugs
showed significant reduction in TD severity by 6 weeks (valbenazine) and 12 weeks (deutetrabenazine). In addition,
a systematic review and meta-analysis of both agents in RCTs of TD concluded that both demonstrated efficacy
compared with placebo in acute and long-term settings [22]. Although of great interest in evaluating treatment
options, a direct comparison of the efficacy of valbenazine and deutetrabenazine could not be made due to the
lack of head-to-head trials [22]. In the absence of studies that directly assess the relative efficacy of two treatments,
methodologies have been developed to allow the indirect comparisons of treatment effects in RCTs [23]. Among these
is the Bucher method, which allows an indirect treatment comparison (ITC) using a single common comparator. In
previous studies, it has provided the closest correlation when compared with results from head-to-head comparative
trials [24,25].

The present analysis utilized the Bucher ITC method to compare efficacy and safety outcomes for valbenazine
and deutetrabenazine in patients with TD using RCT data obtained by a systematic literature review. Tetrabenazine
was not included in the ITC due to lack of RCTs in TD [14].

Methods
Literature search & studies identified
To identify published, randomized, placebo-controlled studies of valbenazine and deutetrabenazine in TD, a search
was conducted of PubMed and Embase on 29 August 2018 with the terms valbenazine [Title/Abstract] OR NBI
98854 [Title/Abstract] OR deutetrabenazine [Title/Abstract] OR SD 809 [Title/Abstract]. No restrictions were
placed on date or language. Titles and/or abstracts were screened and excluded if they were duplicates, reviews,
non-TD, pharmacokinetic/pharmacodynamic, or safety only. Of the 254 citations that were initially identified
(Figure 1), 215 were excluded. The remaining 39 full text or conference abstracts were screened for eligibility,
leaving two valbenazine studies (KINECT 2 [NCT01733121] [21] and KINECT 3 [NCT02274558] [20]) and two
deutetrabenazine studies (ARM-TD [NCT02195700] [19] and AIM-TD [NCT02291861] [18,26]).

Overall, the valbenazine and deutetrabenazine studies were similar in study design (Table 1). All four were
randomized, placebo-controlled and double-blinded. Two were flexible-dose in design (KINECT 2, once-daily val-
benazine 25–75 mg; ARM-TD, twice-daily deutetrabenazine 12–48 mg [19,21]), and two were fixed-dose (KINECT
3, once-daily valbenazine 40 or 80 mg; AIM-TD, twice-daily deutetrabenazine 12, 24 and 36 mg [18,20]). The pri-
mary efficacy outcome for the studies was mean change from baseline (CFB) in Abnormal Involuntary Movement
Scale (AIMS) total score (sum of items 1–7) [27], which was assessed in all four studies by blinded central video
raters who were experts in movement disorders. Additional outcomes included AIMS response (≥50% total score
improvement from baseline) and clinical global impression of change (CGIC) response (score of 1 ‘very much im-
proved’ or 2 ‘much improved’) [27]. Safety outcomes included treatment-emergent adverse events (TEAEs), serious
adverse events (SAEs) and discontinuations due to TEAEs.

Among the notable differences in study design were titration schedule and treatment duration. The flexible
dose studies had longer escalation periods of 4 weeks (KINECT 2) and 6 weeks (ARM-TD), while the fixed-dose
studies had shorter titration periods of 1 week (KINECT 3) and 4 weeks (AIM-TD) (Figure 2). The valbenazine
trials were 6 weeks in duration, and the deutetrabenazine trials were 12 weeks. In addition, participants in the
deutetrabenazine studies were required to have an AIMS total score ≥6 at baseline, while the valbenazine studies
required participants to have moderate to severe dyskinesia at screening (based on qualitative assessment by an
external reviewer). Finally, the valbenazine studies allowed concomitant anticholinergics, but the deutetrabenazine
studies did not allow use of strong anticholinergics (e.g., trihexyphenidyl, benztropine, orphenadrine, procyclidine
or biperiden).

Data extraction & risk of bias assessment
Clinically relevant data on study characteristics (i.e., sample size, treatment duration and dosages), patient char-
acteristics (i.e., age, sex and diagnosis) and efficacy data were extracted from the published valbenazine and
deutetrabenazine studies and a 2016 deutetrabenazine poster [18–21,26]. The quality of the four studies identified
in the search had previously been assessed and reported using the Cochrane tool for assessing risk of bias [22,28].
Risk of bias due to adequate sequence generation, allocation concealment, blinding (participant and personnel),
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Identified records
254

Embase 177
PubMed 77

Total records after elimination of duplicates 

170

Screening (title/abstract) 
170

Eligibility
(Full text and conference abstracts screened) 

39

Duplicates excluded

Records excluded
52Reivew

Not TD 38
PK/PD only 19
Safety only 10

12Others

Excluded upon review

Included records 5
Full text publications 4
Conference abstracts 1

•  2 RCTs for valbenazine
•  2 RCTs for deutetrabenazine

84

131

34

Figure 1. PRISMA flowchart of study selection process.
PK/PD: Pharmacokinetic/pharmacodynamic; PRISMA: Preferred Reporting Items for Systematic Reviews and
Meta-Analyses; RCT: Randomized controlled trial; TD: Tardive dyskinesia.

blinding (outcome assessment), addressing of incomplete outcome data, freedom from selective reporting, freedom
from other bias and summary bias assessment were judged to be low for all four trials.

ITC
The ITC was conducted by the method of Bucher et al., the preferred methodology for such comparisons [24]. This
method allows for comparison of treatment effects for drugs A and B based on a comparison of observed effects
for A versus C (placebo) and B versus C, with the log of the effect size for A versus B equal to the difference of log
effect size measures for A versus C and B versus C.

Efficacy outcomes analyzed were mean CFB in AIMS total score (sum of items 1–7) [27], AIMS response (≥50%
total score improvement) and CGIC response (score ≤2 [rating of ‘very much improved’ or ‘much improved’]).
Data for valbenazine and deutetrabenazine were compared by trial and dose; outcomes were analyzed at multiple
time points. Pooled AIMS score changes for valbenazine at 6 weeks (the duration of the valbenazine studies) were
compared with pooled deutetrabenazine AIMS score changes at 12 weeks (the duration of the deutetrabenazine
studies). Due to the difference in efficacy assessment time points between the valbenazine and deutetrabenazine
trials, pooled AIMS scores assessments were compared at similar time points for valbenazine and deutetrabenazine
by extracting AIMS scores at earlier time points from the deutetrabenazine publications using a plot digitizer.
Valbenazine 6-week assessments were compared with 6 and 9 weeks for ARM-TD and 8 weeks for AIM-TD
(6-week scores were not reported in AIM-TD). For AIMS and CGIC response analyses, however, no data were
reported before week 12 for deutetrabenazine; therefore, response analyses were only conducted for valbenazine
at 6 weeks versus deutetrabenazine at 12 weeks. Also, since efficacy was not demonstrated for the lowest dose of
deutetrabenazine (12 mg) in AIM-TD, an additional (and more conservative) analysis of AIMS mean score change
was conducted in which the 12 mg dose was excluded from the pooled deutetrabenazine dataset.
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Table 1. Study design of randomized, placebo-controlled valbenazine and deutetrabenazine trials included in the
indirect treatment comparison analysis.
Study (Duration) Treatment groups,

dosage† (n)
Key eligibility criteria Efficacy outcomes Ref.

Valbenazine

KINECT 2 (6 weeks) VBZ 25–75 (45)
PBO (44)

• Drug-induced TD for ≥3 months
• Moderate to severe dyskinesia (as qualitatively assessed)‡

• Stable psychiatric status
• Stable doses of psychiatric medications allowed
• Concomitant anticholinergics allowed

AIMS total CFB
AIMS 50% response
CGIC response

[21]

KINECT 3 (6 weeks) VBZ 40 (52)
VBZ 80 (61)
PBO (66)

• Drug-induced TD for ≥3 months
• Moderate to severe dyskinesia (as qualitatively assessed) ‡

• Stable psychiatric status
• Stable doses of psychiatric medications allowed
• Concomitant anticholinergics allowed

AIMS total CFB
AIMS 50% response
CGIC response

[20]

Deutetrabenazine

ARM-TD (12 weeks) DTBZ 12–48 (48)
PBO (49)

• TD diagnosis
• AIMS total score ≥6§

• DRBA exposure ≥3 months (≥1 month if ≥60 years)
• Stable doses of psychiatric medications allowed
• Strong anticholinergics not allowed

AIMS total CFB
AIMS 50% response¶

CGIC response

[19,26]

AIM-TD (12 weeks) DTBZ 12 (60)
DTBZ 24 (49)
DTBZ 36 (55)
PBO (58)

• TD diagnosis
• AIMS total score ≥6§

• DRBA exposure ≥3 months (≥1 month if ≥60 years)
• Stable doses of psychiatric medications allowed
• Strong anticholinergics not allowed

AIMS total CFB
AIMS 50% response
CGIC response

[18]

†Dosages reported in total mg/day (valbenazine was given once daily and deutetrabenazine was given twice daily).
‡Based on qualitative assessment of screening video by external reviewer.
§ Investigator-assessed at both screening and baseline and confirmed by blinded central video rater.
¶Reported in Jimenez-Shahed et al. [26].
Bold font indicates differences between studies.
AIMS: Abnormal Involuntary Movement Scale; CFB: Change from baseline; CGIC: Clinical global impression of change; DRBA: Dopamine receptor blocking agent; DTBZ: Deutetra-
benazine; PBO: Placebo; TD: Tardive dyskinesia; VBZ: Valbenazine.

Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 12

KINECT 2
NCT01733121
(flexible dose)

KINECT 3

NCT02274558
(fixed dose)

ARM-TD

NCT02195700
(flexible dose)

AIM-TD
NCT02291861
 (fixed dose)

VBZ 25 mg VBZ 25–50 mg VBZ 25–75 mg

VBZ 40 mg

VBZ 80 mgVBZ 40 mg

DTBZ 12 mg DTBZ 12–18 mg DTBZ 12–24 mg DTBZ 12–36 mg DTBZ 12–42 mg DTBZ 12–48 mg

DTBZ 12 mg

DTBZ 12 mg DTBZ 18 mg DTBZ 24 mg

DTBZ 12 mg DTBZ 18 mg DTBZ 24 mg DTBZ 36 mg

Week 6

DTBZ 30 mg

DTBZ 12–30 mg

Figure 2. Titration schedules of valbenazine and deutetrabenazine studies.
DTBZ: Deutetrabenazine; VBZ: Valbenazine.
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Table 2. Baseline characteristics of patients in KINECT 2, KINECT 3, ARM-TD and AIM-TD studies.
Study Age, mean (SD) Females, n (%) White, n (%) AIMS score,

mean (SD)
Schizophrenia/schizoaffective
disorder, n (%)

Ref.

Valbenazine

KINECT 2
Placebo
Valbenazine
All

55.6 (9.8)
56.7 (10.8)
56.2 (10.3)

22 (44.9)
21 (41.2)
43 (43.0)

30 (61.2)
33 (64.7)
63 (63.0)

7.9 (4.5)
8.0 (3.5)
8.0 (4.0)

30 (61.2)
28 (54.9)
58 (58.0)

[21]

KINECT 3
Placebo
Valbenazine 40 mg
Valbenazine 80 mg
All

57.0 (10.5)
55.3 (8.5)
56.0 (10.1)
56.1 (9.7)

34 (44.7)
30 (41.7)
40 (50.6)
104 (45.8)

43 (56.6)
41 (56.9)
44 (55.7)
128 (56.4)

9.9 (4.3)
9.7 (4.1)
10.4 (3.6)
10.0 (4.0)

50 (65.8)
48 (66.7)
52 (65.8)
150 (66.1)

[20]

Deutetrabenazine

ARM-TD
Placebo
Deutetrabenazine
All

53.3 (10.6)
55.9 (9.8)
54.6 (10.3)

32 (54.2)
29 (50.0)
61 (52.1)

44 (74.6)
37 (63.8)
81 (69.2)

9.6 (3.8)
9.6 (4.1)
9.6 (3.9)

40 (67.8)
40 (69.0)
80 (68.4)

[19]

AIM-TD
Placebo
Deutetrabenazine 12 mg
Deutetrabenazine 24 mg
Deutetrabenazine 36 mg
All

54.6 (12.1)
57.0 (10.0)
55.6 (11.3)
58.3 (11.6)
56.4 (11.3)

37 (51)
42 (57)
41 (56)
42 (57)
162 (55)

59 (82)
58 (78)
54 (74)
61 (82)
232 (79)

9.5 (2.7)†

9.6 (2.4)†

9.4 (2.9)†

10.1 (3.2)†

NR†

42 (58.3)
40 (54.1)
49 (67.1)
44 (59.5)
175 (59.7)

[18]

†Based on the efficacy population. All other results based on safety populations.
AIMS: Abnormal Involuntary Movement Scale; NR: Not reported; SD: Standard deviation.

Safety outcomes analyzed were TEAEs, SAEs and discontinuations due to TEAEs. Data for valbenazine and
deutetrabenazine were compared by trial and dose for valbenazine (6 weeks) versus deutetrabenazine (12 weeks).

The inverse variance method was used for pooling low and high doses in the fixed-dose studies (KINECT 3
and AIM-TD) and for estimation of overall AIMS CFB. For AIMS and CGIC response rates, odds rations (ORs)
with 95% confidence interval (CI) were estimated using the Mantel–Haenszel test [29]. For ARM-TD, AIMS 50%
response was estimated from a figure in Jimenez-Shahed et al. [26]. Inter-study heterogeneity was assessed with
Cochran’s Q test. For safety outcomes, ORs with 95% CI were estimated using Fisher’s exact test.

Results
Baseline demographics for the four trials were generally similar (Table 2), but there was a slightly lower proportion
of females in the valbenazine studies (KINECT 2, 43.0%; KINECT 3, 45.8%) than the deutetrabenazine studies
(ARM-TD, 52.1%; AIM-TD, 55%) and a smaller proportion of white patients in the valbenazine studies (KINECT
2, 63.0%; KINECT 3, 56.4%) than the deutetrabenazine studies (ARM-TD, 69.2%; AIM-TD, 79%). Finally,
mean baseline AIMS scores were slightly lower in KINECT 2 (8.0) than in KINECT 3 (10.0) or ARM-TD (9.6).

ITC
Differences between AIMS CFB for valbenazine and deutetrabenazine by dosage group and time point are shown
in Figure 3. Compared with AIMS CFB for valbenazine 40 mg at 6 weeks, AIMS CFB for deutetrabenazine 24 mg
and 36 mg at 8 or 12 weeks were generally similar. AIMS CFB for valbenazine 80 mg at 6 weeks, however, were
more favorable than those for deutetrabenazine 24 or 36 mg at 8 or 12 weeks, with a statistically significant (p <

0.05) improvement for valbenazine 80 mg at 6 weeks compared with 36 mg deutetrabenazine at 8 weeks (-1.57;
95% CI: -3.12 to -0.21).

Indirect comparison by individual trials are shown in Figure 4. In all of these individual trial comparisons,
differences in AIMS CFB favored valbenazine. This difference reached statistical significance for KINECT 3
pooled (40 and 80 mg) at 6 weeks versus AIM-TD pooled (12, 24 and 36 mg) at 8 weeks (-1.29; 95% CI: -2.49
to -0.09; p < 0.05).

ITCs using pooled data for all valbenazine and deutetrabenazine trials are shown in Figure 5. Regardless of the
time point analyzed for pooled deutetrabenazine trials, and independent of whether or not data for the lowest and
least effective (based on CFB in mean AIMS score) dose (12 mg) of deutetrabenazine was included, the reductions
in AIMS scores favored the pooled valbenazine trials. Differences in effects were statistically significant (p < 0.05)
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Figure 3. Differences in valbenazine and deutetrabenazine Abnormal Involuntary Movement Scale score changes
and 95% CIs by dosage.
*Statistical significance (p < 0.05).
AIMS: Abnormal Involuntary Movement Scale; DTBZ: Deutetrabenazine; VBZ: Valbenazine.

for comparisons of the 6-week valbenazine time point versus the 6/8- or 9/8-week deutetrabenazine time point,
but not for the 6-week valbenazine versus 12-week deutetrabenazine time point comparison.

ITC analyses of valbenazine (6 weeks) and deutetrabenazine (12 weeks) by the ORs for AIMS response (≥50% to-
tal score improvement from baseline) and CGIC response (score ≤2) are shown in Table 3. The ORs for AIMS re-
sponse favored valbenazine over deutetrabenazine in individual trial comparisons. In dosage comparisons, deutetra-
benazine 24 and 36 mg were slightly favored compared with valbenazine 40 mg, but valbenazine 80 mg was favored
compared with deutetrabenazine 24 and 36 mg. For the overall pooled valbenazine 6 week versus pooled deutetra-
benazine 12-week comparison, valbenazine was favored (OR: 2.3; 95% CI: 0.91–5.81). In no cases, however, were
the differences statistically significant.

The ORs for CGIC response rates in the individual trials and overall pooled comparisons favored valbenazine
6 weeks versus deutetrabenazine 12 weeks. ORs for CGIC response in dosage comparisons of deutetrabenazine
(24 or 36 mg) versus valbenazine (40 or 80 mg) slightly favored deutetrabenazine. None of these differences
reached statistical significance, except for the individual trial comparison of KINECT 2 versus ARM-TD, which
significantly favored valbenazine (OR: 5.16; 95% CI: 1.4–19.0; p < 0.05).

None of the ORs for individual trial, pooled dosage or overall pooled comparisons of TEAEs, SAEs and discon-
tinuations due to TEAEs of valbenazine 6 weeks versus deutetrabenazine 12 weeks reached statistical significance
(Table 4). Incidences of SAEs and TEAE discontinuations were low in all four studies, which is reflected in the wide
CIs for the ORs. Two individual trial comparisons were not feasible due to zero SAEs and TEAE discontinuation
events reported in KINECT 2.
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Figure 4. Differences in valbenazine and deutetrabenazine Abnormal Involuntary Movement Scale score changes
and 95% CIs by trial.
†Without 12 mg arm.
*Statistical significance (p < 0.05).
AIMS: Abnormal Involuntary Movement Scale; DTBZ: Deutetrabenazine; VBZ: Valbenazine.
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Figure 5. Differences in valbenazine and deutetrabenazine Abnormal Involuntary Movement Scale score changes
and 95% CIs for pooled trials.
†Without 12 mg arm.
*Statistical significance (p < 0.05).
AIMS: Abnormal Involuntary Movement Scale; DTBZ: Deutetrabenazine; VBZ: Valbenazine.
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Table 3. ORs and 95% CIs for Abnormal Involuntary Movement Scale response rates and clinical global impression of
change response rates for valbenazine (6 weeks) versus deutetrabenazine (12 weeks).
Valbenazine group (n) Deutetrabenazine group (n) OR (95% CI)

AIMS response (≥50% total score improvement)

Individual trial comparison

KINECT 2 (45) ARM-TD (48) 2.91 (0.74–11.44)

KINECT 3 (133) AIM-TD (164) 1.94 (0.55–6.82)

Dosage comparison

KINECT 3 40 mg (63) AIM-TD 24 mg (49) 0.85 (0.21–3.50)

KINECT 3 40 mg (63) AIM-TD 36 mg (55) 0.93 (0.23–3.79)

KINECT 3 80 mg (70) AIM-TD 24 mg (49) 1.81 (0.46–7.17)

KINECT 3 80 mg (70) AIM-TD 36 mg (55) 1.98 (0.50–7.77)

Pooled comparison

KINECT 2/3 (178) ARM-TD/AIM-TD (212) 2.30 (0.91–5.81)

CGIC response (score ≤2 at end point)

Individual trial comparison

KINECT 2 (45) ARM-TD (48) 5.16 (1.4–19.04)†

KINECT 3 (113) AIM-TD (164) 1.14 (0.43–3.03)

Dosage comparison

KINECT 3 40 mg (52) AIM-TD 24 mg (49) 0.79 (0.25–2.51)

KINECT 3 40 mg (52) AIM-TD 36 mg (55) 0.97 (0.31–3.08)

KINECT 3 80 mg (61) AIM-TD 24 mg (49) 0.78 (0.25–2.44)

KINECT 3 80 mg (61) AIM-TD 36 mg (55) 0.97 (0.31–3.0)

Pooled comparison

KINECT 2/3 (158) ARM-TD/AIM-TD (212) 2.34 (0.45–12.12)

†Statistical significance (p � 0.05).
AIMS: Abnormal Involuntary Movement Scale; CGIC: Clinical global impression of change; OR: Odds ratio.

Discussion
While the pivotal RCTs of valbenazine and deutetrabenazine showed significant improvements for both drugs
compared with placebo [18–21], there have been no comparative trials assessing the relative efficacy of these approved
TD medications. In the absence of such head-to-head data, other methodological approaches (e.g., meta-analyses,
indirect comparisons) can provide useful tools for informing treatment choices [23]. In this study, an ITC of
valbenazine versus deutetrabenazine efficacy and safety outcomes from the RCTs was conducted using the Bucher
method.

In comparisons of AIMS score changes by dose, valbenazine 40 mg/day at 6 weeks was similar to deutetra-
benazine 24 and 36 mg/day at 8 and 12 weeks. Valbenazine 80 mg/day had more favorable AIMS scores than
both doses of deutetrabenazine at 8 and 12 weeks, with statistical significance reached versus 36 mg/day at 8
weeks. Comparison of AIMS score changes by individual trial favored valbenazine, with statistical significance
achieved for the KINECT 3 (6 weeks) versus AIM-TD (8 weeks) AIMS CFB. In the overall pooled ITC analysis,
valbenazine AIMS score improvements at 6 weeks were favored compared with deutetrabenazine scores at 6/8, 9/8
and 12 weeks (even in the more conservative analysis in which the 12-mg dose of deutetrabenazine was excluded for
lack of demonstrated efficacy). This difference reached statistical significance when compared with the extrapolated
earlier deutetrabenazine time points (6/8 and 9/8 weeks), which are more comparable with the valbenazine study
durations.

None of the pooled ITCs of the secondary end points of AIMS and CGIC response or safety outcomes of
TEAEs, SAEs and discontinuation due to TEAEs reaching statistical significance.

The following limitations of this ITC analysis should be considered. As noted by Bucher, the strength of inference
from indirect comparisons is limited [24]. Inter-trial variability in baseline populations, treatment duration and
titration schedules can affect results. Despite notable differences in inclusion and exclusion criteria (e.g., symptom
severity at baseline and concomitant medications), baseline characteristics were similar among the trials. To account
for the potential differences in treatment durations and titration schedules in the ITC analysis, multiple comparisons
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Table 4. ORs and 95% CIs for treatment-emergent adverse events for valbenazine (6 weeks) versus deutetrabenazine (12
weeks).
Valbenazine group (n) Deutetrabenazine group (n) OR (95% CI)

TEAEs

Individual trial comparison

KINECT 2 (51) ARM-TD (58) 1.17 (0.35–3.90)

KINECT 3 (151) AIM-TD (221) 1.68 (0.68–4.10)

Dosage comparison

KINECT 3 40 mg (72) AIM-TD 24 mg (73) 1.78 (0.56–5.64)

KINECT 3 40 mg (72) AIM-TD 36 mg (74) 0.98 (0.33–2.88)

KINECT 3 80 mg (79) AIM-TD 24 mg (73) 2.70 (0.86–8.45)

KINECT 3 80 mg (79) AIM-TD 36 mg (74) 1.49 (0.52–4.31)

Pooled comparison

KINECT 2/3 (202) ARM-TD/AIM-TD (279) 1.78 (0.90–3.51)

SAEs

Individual trial comparison

KINECT 2 (51) ARM-TD (58) NA†

KINECT 3 (151) AIM-TD (221) 1.77 (0.68–4.10)

Dosage comparison

KINECT 3 40 mg (72) AIM-TD 24 mg (73) 0.94 (0.08–10.82)

KINECT 3 40 mg (72) AIM-TD 36 mg (74) 1.47 (0.12–18.95)

KINECT 3 80 mg (79) AIM-TD 24 mg (73) 1.31 (0.13–13.37)

KINECT 3 80 mg (79) AIM-TD 36 mg (74) 2.06 (0.18–23.53)

Pooled comparison

KINECT 2/3 (202) ARM-TD/AIM-TD (279) 0.88 (0.14–5.56)

Discontinuations due to TEAEs

Individual trial comparison

KINECT 2 (51) ARM-TD (58) NA†

KINECT 3 (151) AIM-TD (221) 0.77 (0.07–8.52)

Dosage comparison

KINECT 3 40 mg (72) AIM-TD 24 mg (73) 1.07 (0.05–25.31)

KINECT 3 40 mg (72) AIM-TD 36 mg (74) 0.72 (0.04–13.23)

KINECT 3 80 mg (79) AIM-TD 24 mg (73) 1.23 (0.06–27.52)

KINECT 3 80 mg (79) AIM-TD 36 mg (74) 0.82 (0.05–14.32)

Pooled comparison

KINECT 2/3 (202) ARM-TD/AIM-TD (279) 1.20 (0.17–8.59)

† Indirect treatment comparisons were not feasible because there were no SAEs or discontinuations leading to TEAEs in KINECT 2.
NA: Not applicable; OR: Odds ratio; SAE: Serious adverse event; TEAE: Treatment-emergent adverse event.

were conducted at different time points by extracting AIMS scores from the deutetrabenazine publications at
multiple time points (including earlier time points similar to the duration of the valbenazine trials).

The titration periods were generally longer in the deutetrabenazine trials: a clinically efficacious dose
(≥24 mg/day) was not reached until week 3, compared with valbenazine trials in which patients started at
an efficacious dose (≥40 mg/day) or achieved by week 2. However, starting doses in all the studies were within
the dosing range indicated in each drug’s product label (12 mg/day for deutetrabenazine and 40 mg/day for
valbenazine), with the exception of KINECT 2 in which a therapeutic dose (50 mg/day) was reached after 2
weeks [15,16]. Moreover, valbenazine was favored over deutetrabenazine when comparing the valbenazine 6-week
AIMS score changes to the deutetrabenazine 8/9-week score changes, when patients in the deutetrabenazine trials
had been receiving a clinically efficacious dose for a similar duration to those in the valbenazine trials, despite the
slower titration.

The favorable improvement of valbenazine at earlier time points found in this study may be due in part to
its unique characteristics, including a pharmacokinetic profile (e.g., apparent half-life of 15–22 h) that allows
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for once-daily dosing and a titration schedule that achieves a therapeutic dose (40 mg/day) at initiation and the
maximum recommended dose (80 mg/day) within 1 week of initiation [15,30,31]. In contrast, deutetrabenazine has
a half-life of 9–10 h and requires twice-daily dosing, with titration by weekly 6-mg increments as tolerated to a
therapeutic dose of 12–48 mg/day [16,30]. Many patients may require at least 36 mg/day for efficacy, as indicated
by the mean daily doses reported in ARM-TD, which were 38.8 mg at the end of titration and 38.3 mg at end of
treatment [19].

While the ITC of safety outcomes showed similar tolerability for both drugs, the shorter duration for valbenazine
versus deutetrabenazine studies may have affected results (comparisons at earlier time points for deutetrabenazine
were not possible, as safety data were reported only for the 12-week trial duration). In addition, sample sizes were
very small for reported SAEs and discontinuation due to TEAEs, which was reflected by the large CIs.

As with any statistical method, results will depend on sample size, which is limited in this analysis to the four
available RCTs. Finally, there was no analysis of long-term data, as this study focused by design on efficacy outcomes
in well-controlled trials, which were shorter in duration.

When making treatment decisions for patients with TD, clinicians must consider the many factors that contribute
to treatment success, such as the efficacy, safety, tolerability and timing of dosing. In this ITC, the efficacy of
valbenazine 80 mg/day was statistically favorable to deutetrabenazine 36 mg/day at earlier time points, while
valbenazine 40 mg/day was statistically similar to all doses of deutetrabenazine at all time points. No significant
differences were found in safety profiles of valbenazine versus deutetrabenazine. Based on this analysis, valbenazine
80 mg/day may be more efficacious in improving TD symptoms than deutetrabenazine when compared at equal
timeframes.

Future perspective
The availability of the first-approved treatments for TD, valbenazine and deutetrabenazine, has revolutionized
the treatment of this debilitating and often irreversible disorder. As we strive to provide better care and improved
quality of life for patients with TD, there are many important areas for future research. There is a pressing need
to increase awareness of TD and to create standards to guide screening, diagnosis and treatment. Future research is
needed to better understand the comparative safety of approved TD treatments and the impact of these medications
on patient function and quality of life. In addition, more work is needed on the fundamental questions of the
neurobiology of TD, such as the potential for prevention and reversibility, risk factors and the potential benefit of
earlier introduction of VMAT2 inhibitors to delay onset or progression of TD.

Summary points

• Valbenazine and deutetrabenazine, the first-approved treatments available for adults with tardive dyskinesia
(TD), have demonstrated efficacy to significantly improve TD symptoms in randomized controlled trials.

• In the absence of head-to-head data comparing the relative efficacy of the two drugs, indirect treatment
comparison can provide useful tools for informing treatment choices for TD.

• A Bucher indirect treatment comparison was conducted to compare efficacy and safety of valbenazine and
deutetrabenazine using pooled data from randomized controlled trial studies.

• Abnormal Involuntary Movement Scale (AIMS) change from baseline in pooled comparisons by dose favored
valbenazine 80 mg/day versus deutetrabenazine 24 and 36 mg/day at 8 and 12 weeks (statistically significant
versus 36 mg/day at 8 weeks); valbenazine 40 mg/day was similar to both deutetrabenazine doses at both time
points.

• AIMS change from baseline in individual trial and overall pooled comparisons favored valbenazine at 6 weeks
versus deutetrabenazine at 6/8, 9/8 and 12 weeks; this reached statistical significance at the earlier time points
(6/8 and 9/8 weeks).

• There were no significant differences in individual trial and pooled comparisons of AIMS and clinical global
impression of change responses, and no significant differences in safety outcomes.

• Based on this analysis, valbenazine 80 mg/day may be more efficacious in improving TD symptoms than
deutetrabenazine when compared at equal timeframes.
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