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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 

mitigation strategy (REMS) for the new drug application Austedo (deutetrabenazine) is necessary to 

ensure the benefits outweigh its risks.  Teva Pharmaceuticals, Inc. (Teva) submitted a New Drug 

Application NDA 209885 for deutetrabenazine with the proposed indication of Tardive Dyskinesia. The 

risks associated with deutetrabenazine include depression, suicidality and QTc prolongation.  The 

sponsor did not submit a proposed REMS or risk management plan with this application.  

DRISK and the Division of Psychiatric Products (DPP) agree that a REMS is not needed to ensure the 

benefits of deutetrabenazine for TD outweigh its risks.  Safety data from the deutetrabenazine’s clinical 

development program show adverse events are mostly mild and comparable to placebo, found no 

significant increase for depression and suicidality and deutetrabenazine appears to be well tolerated. 

QTc prolongation remains a concern for VMAT2 inhibitors as a class, and, at the time of this review, will 

be communicated through labeling in Warnings and Precautions.    

1 Introduction 

This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 

mitigation strategy (REMS) for the New Drug Application (NDA) Austedo (deutetrabenazine) is necessary 

to ensure the benefits outweigh its risks.  Teva Branded Pharmaceutical Products R&D Inc. (Teva) 

submitted a New Drug Application NDA 209885 for Austedo (deutetrabenazine) with the proposed 

indication of Tardive Dyskinesia (TD). This application is under review in the Division of Psychiatry 

Products (DPP). The sponsor did not submit a proposed REMS but plans to conduct routine 

pharmacovigilance.   

2 Background 

2.1 PRODUCT INFORMATION 
Deutetrabenazine (DTB), a 505(b) (2) NME, is a selective vesicular monoamine transporter 2 (VMAT2) 

inhibitor that reversibly binds to central VMAT2 causing presynaptic depletion of dopamine.a The 

proposed indication for DTB is for Tardive Dyskinesia (TD). It is structurally related to another VMAT2 

inhibitor, Xenazine (tetrabenazine), its reference listed drug (RLD), which is approved for chorea 

associated with Huntington’s disease. At the time of initial approval, Xenazine was approved with a 

REMS which consisted of a Communication Plan (CP) to mitigate the risk for depression and suicidality 

and drug-drug interactions. The REMS was released on 8/21/2015 as the CP was complete and the REMS 

was meeting its goals.  

DTB is a deuterated formulation of tetrabenazine. Deuterated drugs become more resistant to 

cytochrome P450s enzymes, like CYP2D6 leading to attenuation of the metabolism of active 

metabolites, reduce metabolic variability, increase in AUC, lower Cmax and reduce plasma fluctuation of 

                                                           
a
 Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
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active metabolites without altering its VMAT2 inhibition.1 The sponsor proposes that DTB’s potential 

advantages are reduced adverse events and improved tolerability compared with tetrabenazine.  

DTB is proposed to be formulated as 6 mg, 9 mg, and 12 mg oral tablets given twice daily with meals 

with dose ranges of 12 to 48 mg per day administered as chronic therapy.b Dosing should be initiated at 

12 mg daily and  titrated up at weekly intervals by 6 mg per day, to allow the identification of a dose that 

reduces TD and is tolerated.2 The maximum recommended dose of DTB in poor CYP2D6 metabolizers or 

in combination with strong CYP2D6 inhibitors is 36 mg per day. Patients switching from tetrabenazine 

should start with a dose of DTB that is approximately 50% of their existing tetrabenazine dose, followed 

by weekly titration to optimize the dose.  DTB, submitted as NDA 208082 to the Division of Neurology 

Products (DNP) was approved on April 3, 2017 for chorea associated with Huntington’s disease.  

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for [NDA 209885] relevant to this review:  

 11/03/2015: IND 120631 for TD granted breakthrough therapy designation  

 11/3/2016: NDA 208082 was submitted to the Division of Neurology Products (DNP) for the 

indication of chorea associated with Huntington’s Disease (HD) 

 1/6/2017: Teva submitted DTB as NDA 2089885 (Original-2) for TD 

 2/23/2017 : FDA granted priority review 

 4/3/2017: FDA approved Austedo (deutetrabenazine) for chorea associated with Huntington’s 

disease with MG and boxed warning for suicidality and depression 

 4/18/2017: A Post Mid-cycle meeting was held between the Agency and the Sponsor via 

teleconference. The Agency informed the applicant that based on the currently available data, 

there were no safety issues that require a REMS for Austedo (deutetrabenazine) for TD 

 6/20/17: Late Cycle Meeting was held with the sponsor. The Agency conveyed concerns of 

inadequate QTc data to support  the Sponsor’s claim that DTB has nonsignificant pro-arrhythmic 

effect, thus requiring labeling to be similar to that of Xenazine, its RLD 

 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Tardive dyskinesia (TD) is a neurological condition comprising of involuntary movements of the tongue, 

lips, face, trunk, and extremities, that occurs in patients treated with long-term dopaminergic antagonist 

medications such as haloperidol and metoclopramide. Tardive symptoms can range from mild to severe. 

Severe cases can be associated with difficulty speaking, chewing, swallowing, tongue mutilation, and 

                                                           
b
 Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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potentially life threatening from hyper- and hypoventilation with respiratory dyskinesia.3c Although the 

pathophysiology of TD is not well understood, it is hypothesized that central dopamine blockade plays a 

role in the pathogenesis of this condition.1 TD is often irreversible even after discontinuation of the 

causative drug and can be significantly disabling and distressing to patients and family members caring 

for them.  

People with schizophrenia and other neuropsychiatric disorders are especially vulnerable to the 

development of TD after exposure to conventional and atypical neuroleptics, anticholinergics, toxins, 

and substances of abuse.4   The annual incidence of TD in psychiatric patients on conventional 

antipsychotics is estimated to be of 3-8%.5d The rate of TD in schizophrenia patients on neuroleptics 

treated in the outpatient setting is estimated to be 30%. TD syndrome develops at approximately a 5% 

rate yearly, with a cumulative 5-year incidence of approximately 20% to 25%.6,7 Advanced age is a major 

risk factor for TD. The prevalence of TD is 29% in elderly patients receiving dopamine antagonist 

treatment for 3 months and 26-67% in patients undergoing long-term treatment.8 However, the 

prevalence of TD is difficult to establish which may lead to underreporting.9 Other factors that have 

been associated with greater prevalence of TD include female sex, brain damage, dementia, major 

affective disorder, diabetes, longer duration of antipsychotic drug exposure, use of anticholinergic-

antiparkinson drugs, and a history of previous acute extrapyramidal reactions to antipsychotic drugs. For 

severe TD, the Quality adjusted life-year (QALY)e score was 0.857 (i.e., people on average were willing to 

accept a 14.3% chance of death if they could be cured).10  

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
The only definitive method of prevention of TD is avoidance of dopamine receptor antagonists (DRAs). 

However, avoidance of antipsychotic therapies in patients with schizophrenia and other chronic 

psychosis is often not feasible.  

Various pharmacologic therapies for TD have been evaluated, but few have shown more than modest 

clinical benefits in practice. The 2013 Evidence-based guideline: Treatment of tardive syndromes: report 

of the Guideline Development Subcommittee of the American Association of Neurology (ANN) provided 

guidance for therapies that may be considered for the management of TD that included tetrabenazine, 

clonazepam, and gingko biloba extract.   

Currently there is only one available FDA approved therapy for TD.  Ingrezza (valbenazine), a VMAT2 
inhibitor was approved on 4/11/2017. 
 

                                                           
c
 Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 

treated with the drug. 

d
 Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 

involved. 

e
Quality adjusted life-year (QALY) is defined as a year life rated on a scale from 0 (worst possible health) to 1 

(perfect health). 
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Tetrabenazine, DTB’s referenced listed drug, a VMAT2 inhibitor is FDA approved for chorea associated 

with Huntington’s disease, but has been used in Canada and off-label in the US for the treatment of a 

variety of hyperkinetic movement disorders, including TD.11 Tetrabenazine was initially approved with a 

REMS to mitigate the risk for suicidality and depression, appropriate dose titration and drug-drug 

interactions. The tetrabenazine REMS was released in August 2015 as the CP was complete and the 

REMS was meeting goals.  

Clonazepam is a benzodiazepine FDA approved for seizure and panic disorders but has been used off-
label for TD and tic disorders. There is a boxed warning for concomitant use of benzodiazepines and 
opioids that may result in profound sedation, respiratory depression, coma, and death.12  
 
Gingko biloba extract compared with placebo in a 12 week randomized controlled trial was shown to 
reduce Abnormal Involuntary Movement Scale (AIMS) f (2.13 + 1.75 vs -.01 + 1.69, p <0.0001, 
respectively) in patients with schizophrenia.13

 Adverse events of gingko biloba are not well known. In 
general it is usually well tolerated. Systematic review of literature revealed 15 published cases of 
bleeding event associated with gingko biloba, with 8 episodes of intracranial bleeding.14 
 
Clinical evidence for other therapeutic modalities such as chemodenervation with botulinum toxin 
injection or surgical therapy such as stereotactic pallidotomy and pallidal deep brain stimulation (DBS) is 
inconclusive.15  

4 Benefit Assessment 

The sponsor provided 2 pivotal randomized placebo-controlled studies, SC-809-C-18 (ARM-TD) and  

SD-809-C-23 (AIM-TD), to support DTB for the treatment of TD.16 These studies evaluated the efficacy 

and safety of DTB to reduce the severity of abnormal involuntary movements in patients with TD either 

by individualized titration regimens or fixed dose regimens. The studies included patients on stable 

regimens of dopamine receptor antagonist (DRAs) and were stratified by baseline use of DRAs. Thus, the 

studies were conducted for the intended market for DTB. 

SD-809-C-18 (ARM-TD) is a Phase 2/3, randomized double-blind, placebo-controlled study of DTB for the 

treatment of moderate to severe TD, involving 6-week dose titration period; 6-week maintenance 

period; 1-week washout and follow-up telephone call 4 weeks after last dose. The patients ranged in age 

from 25 to 75 years (mean= 55 years). Patients were randomly assigned in a 1:1 ratio to receive either 

DTB starting at 12 mg daily titrated weekly in 6 mg increments over 6 weeks until dyskinesias were 

reduced and the drug was well tolerated, or placebo followed by 6 weeks of maintenance therapy. 

Maximum total daily dose of DTB was 48 mg daily. For patients on strong CYP2D6 inhibitors, maximum 

daily dose was 36 mg daily.  

A total of 117 patients were enrolled with 58 patients receiving DTB during the study and 59 patients in 

the placebo arm. The primary efficacy endpoint was the change from baseline visit to week 12 in AIMS 

                                                           
f
 AIMS is a 12-item clinician-rated scale to assess severity of dyskinesia (specifically, orofacial movements and 

extremity and truncal movements) in patients taking neuroleptic medications. 
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score as assessed by blinded central video rating. The key secondary efficacy endpoints were the 

proportion of patients who were a treatment success at week 12, based on the Clinical Global 

Impression of Change (CGIC)g. Other endpoints include the proportion of patients who were a treatment 

success at week 12, based on the Patient Global Impression of Change (PGIC)g and the change in the 

modified Craniocervical Dystonia Questionnaire (CDQ-24)h from baseline to week 12. The study found 

that patients in the DTB group had reduced mean AIMS scores compared with placebo at week 12 (-3.0 

vs -1.6 [treatment difference of -1.4]; p=.0188). On the CGIC, 48.2% of DTB patients experienced 

treatment success vs 40.4% for placebo (p=.40). In patients with central video AIMS ratings ≥6 at both 

screening and baseline (BL) (n=97), mean AIMS scores decreased by 3.5 in the DTB group vs 1.8 for 

placebo (p=.017), and on the CGIC, treatment success was reported by 52.1% vs 34.7% of patients at 

Week 12 (p=.084).   

SD-809-C-23 (AIM-TD) is a phase 3 randomized, double-blind, placebo-controlled, fixed-dose parallel-

group study of DTB for the treatment of moderate to severe TD involving 4-week dose escalation period; 

8-week maintenance period; 1-week washout and follow up telephone call 4 weeks after last dose. 

Patients were randomly assigned in a 1:1:1:1 ratio to receive 1 of 3 fixed-dose regimens (12 mg, 24 mg, 

or 36 mg) or placebo. The patients with TD ranged in age from 21 to 81 years (mean = 56 years). A total 

of 298 patients (74-75 per treatment arm) were enrolled. The primary endpoint is change in AIMS score 

from Day 0 to week 12, assessed by blinded central video rating. Secondary endpoints include treatment 

success on the CGIC and the PGIC, change in the modified CDQ-24, percent change in AIMS, and a 

display of the cumulative responder rate by percent improvement. At week 12, the AIMS rating 

improved from baseline by -3.3 points for 36 mg yielding treatment effect -1.9 (p=0.001), -3.2 points for 

24 mg with treatment effect -1.8 (p=0.003) and -2.1 for 12 mg with treatment effect of -1.0 (p=NS), 

compared to -1.4 in placebo. CGIC secondary endpoint after 12 weeks with DTB compared with placebo 

for 12 mg/d was 28% (OR 1.15; p = 0.734), 24 mg/d was 49% (OR 2.71; p= 0.014), and 36 mg/d was 55% 

(OR 2.11; p= 0.059) based on the modified intent-to-treat population. AIM-TD achieved the primary 

endpoint of change in AIMS score at week 12, but its secondary endpoints were variable, achieving 

statistical significance at 24 mg/d, but not at 12 mg/d or 36 mg/d, although the 36 mg/d was slightly 

above the statistical cut off of p= 0.05. 

The clinical reviewer concurs with the primary endpoint findings from the efficacy studies. In the ARM-

TD, the clinical reviewer concurred that patients on DTB had significant reduction in the severity of 

dyskinesia (change in AIM score from baseline to week 12 (treatment effect of -1.4; p =0.0188). The 

secondary endpoints, CGIC and PGIC did not reach statistical significance, however, there was a greater 

success observed in the DTB patient population. Similarly, in AIM-TD, the clinical reviewer concurs that 

DTB dose of 36 mg/d significantly reduced the severity of dyskinesia (DTB treatment effect -1.9; p=0.001 

versus placebo) but the secondary endpoints were not statistically significant due to the testing and 

                                                           
g
 Clinical or Patient global impression of change (CGIC/PGIC) is a rating scale that measure change and therapeutic 

response from much improved or very much improved. 

h
 CDQ-24 is a disease specific questionnaire to evaluate quality of life of patients with cervical dystonia and 

blepharospasm 
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statistical limitations. However, despite the limitations related to interpretation of the secondary 

endpoints, the clinical reviewer felt that it was reasonable to infer that a decrease of approximately 1-2 

points in the AIMs total dyskinesia would represent clinically meaningful change in TD symptoms. 

Therefore, the totality of the data supports the idea that an average reduction of approximately 2 points 

may considerably improve abnormal involuntary movements resulting in tangible improvement in how 

TD patients function and feel. 17 

The clinical reviewer notes the limitations and deficiencies in the clinical trials. ARM-TD did not provide 

much support identifying a range of potentially therapeutic doses with most subjects on 36 mg or higher 

daily doses, limiting the generalizability of DTB separation versus placebo. AIM-TD was limited to 36 mg 

daily and dose of 48 mg per day was not studied. Although the proposed label suggests dosing up to 48 

mg a day, there is limited data to support this from the pivotal studies. Additionally, the studies did not 

assess the persistence of clinical benefit after the treatment has been stopped. A post-marketing 

commitment may be needed to determine the persistence of drug effect. 

5 Risk Assessment & Safe-Use Conditions 

The safety of DTB for TD is based on the 2 pivotal trials (ARM-TD, AIM-TD) and SD 809-C-20, an ongoing 

Phase 3 open-label single-arm long term multicenter safety study in TD patients who successfully 

completed one of the efficacy studies (ARM-TD or AIM-TD) for total of 390 TD subjects who received at 

least one dose of  DTB.18 The overall rates of adverse events were similar among those who received 

DTB and placebo. The most frequent adverse events in >3% of patients treated with DTB were diarrhea, 

nasopharyngitis, and insomnia.18 Adverse events occurred more frequently during the dose titration 

period than in the maintenance period. Rate of drug withdrawal was similar in DTB and placebo groups.  

5.1 DEATHS 

Two deaths occurred with the AIM-TD study (1 from sudden cardiac death and 1 due to cardio-

respiratory death); and 7 deaths from the ongoing SD 809-C-20 trial (septic shock, brain stem infarction, 

ventricular tachycardia, gastric perforation, heart failure, cerebral vascular event, and bradycardia). Five 

of the deaths were assessed by an independent reviewer and were considered as not related to be DTB; 

in four cases DTB was cited as a causative factor which could not be excluded.18 The clinical reviewer 

agreed with the investigator’s assessments except in one case where the patient was co-administered 

sotalol by the patient’s cardiologist without the knowledge of the principal investigator. 17 The patient’s 

QTcF baseline was < 450msec on weeks 2 and 4 and increased on day 28 to baseline of 463-489 msec 

post pacemaker placement which was expected. On day 272, sotalol 80mg twice daily was initiated by 

the patient’s cardiologist. An ECG per study protocol on day 287 showed QTcF of 511 msec. On day 289, 

the Sotalol was increased to 120 mg twice daily by the patient’s cardiologist, without knowledge of the 

protocol ECG results. DTB was stopped on day 293 by the investigators after findings from the ECG. Five 

days after DTB was stopped, on day 298, the patient was found unresponsive. The clinical reviewer 

concluded the patient’s death may be due to the interactions of DTB and sotalol, a proarrhythmic agent. 

Of the other 3 cases, some of the patients were on antidepressants, anticholinergics, or antipsychotics 

which may be a contributing factor. DTB could not be ruled out as a causative factor in these deaths.  

Reference ID: 4146570
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5.2 DEPRESSION AND SUICIDALITY  

Incidences of suicidality and depression for DTB were evaluated as the RLD tetrabenazine has a boxed 

warning for these risks. There were low rates of suicidal behavior or ideation and depression in 

deutetrabenazine for TD.  In both the ARM-TD and AIM-TD studies, the overall rate for suicidal ideation 

was 1.1 % for DTB versus 0.8% for placebo. Depression was reported by 2.2% in DTB versus 0.8% in 

placebo patients.18 

 In the ARM-TD study, a higher proportion of patients in the placebo (5.2%) than DTB (0%) group 

reported suicidal ideation or behavior on the C-SSRSi. In the on-going long-term study SD 809-C-20, 

suicidal ideation was reported in 4 patients (1.3%), all of which had a prior history of suicidal ideation.  

The clinical reviewer concluded that there is not a consistent pattern that suggests DTB differentially 

worsens depressive symptoms and the rates of depression and suicidality ideation and behaviors in the 

TD studies were relatively low. The clinical reviewer commented that the current label in the HD 

indication contains the warning “Increases the risk of depression and suicidal thoughts and behavior 

(suicidality) in patients with Huntington’s disease.” However, this warning does not apply to the TD 

population and recommends that this risk be differentiated in the labeling. Additionally, the current 

boxed warning for depression and suicidality in the HD indication is not applicable and at the time of this 

review, should be omitted for the indication of TD. 

5.3 QT PROLONGATION  

The Sponsor conducted a Thorough QT (TQT) Prolongation study in healthy volunteers to evaluate the 

effects of DTB on cardiac repolarization. The study included moxifloxacin, a known QTc prolongation 

agent as control, and tetrabenazine 50 mg which was expected to provide comparable exposure as DTB 

24 mg.  No clinically significant differences in the change in mean QTc interval were identified in single 

dose studies of DTB in healthy volunteers. DTB 24 mg as a single dose resulted in time-matched, 

placebo-adjusted mean increase in QTc prolongation of 4.5 msec. (6.5 msec. upper limit of 90% CI) 

which was not statistically significant.  

However, the QT IRT clinical reviewer disagrees with the Sponsor. The QT IRT reviewer noted that the 

QTc prolongation testing was performed using a single dose of DTB 24 mg per day which is only half of 

the expected steady state exposure, and may not reflect the highest therapeutic dose of 24 mg twice 

daily or in poor CYP2D6 metabolizer or patients taking CYP2D6 inhibitor.19 The predicted worst case 

clinical scenario (CYP2D6 poor metabolizer administered a strong CYP2D6 inhibitor) is estimated to be 

>3-fold the exposure that has been studied in this TQT study. Baseline and placebo adjusted QTcF at 

therapeutic concentrations has been estimated to 6.68 msec. (90% CI: [2.91; 10.44]) which is of 

statistical significance, and is similar to that of tetrabenazine’s upper limit of 10.4 msec. As patients with 

TD are more likely to be on antidepressants or antipsychotics which may be metabolized via the CYP2D6 

pathway, clinically relevant QT prolongation might be expected in some patients at the highest 

therapeutic dose, in patients on strong CYP2D6 inhibitors, or in patients who are poor metabolizers of 

                                                           
i CSSRs is a suicidal ideation rating scale created to evaluate suicidality in subject ages 12 and up. 
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CYP2D6, therefore scenario outlined by the QT IRT reviewer is relevant. Additionally, in the clinical 

studies AIM-TD and C-20, 3 patients had QTc > 500 msec and 6 patients had QTc > 480 msec compared 

with no incidences of elevated QTc in patients taking placebo. Patients with elevated QTc prolongation 

in the clinical studies were taking concomitant medications that are known to prolong QTC interval such 

as antidepressants and antipsychotics further supporting the QT IRT reviewer’s conclusions. 

Due to the limitations of the TQT study and the statistical significant exposure response relationship 

between DTB and QT prolongation, the clinical reviewer concurs with the QT IRT conclusions. The QT IRT 

reviewer recommends that the language in the product labeling be similar to that of tetrabenazine, the 

RLD, which says to avoid concomitant QTc prolongation drugs. However, avoidance of drugs with known 

QTc prolongation may not be practical in the TD population as many TD patients are on antidepressants 

and antipsychotics, therefore, at the time of this review,  the clinical reviewer suggests labeling be 

modified to  direct prescribers to obtain a baseline ECG prior to initiation of treatment and to assess the 

QT interval before increasing the dosage in those subjects at increased risk of a prolonged QT interval. In 

addition, at the time of this review, QTc prolongation will be maintained in the Warnings and 

Precautions section of the labeling. 

6 Expected Postmarket Use 

DTB is likely to be utilized in both the outpatient and inpatient setting by generalists and specialists 
involved in psychiatry, neurology and movement disorders. Valbenazine and tetrabenazine (off-label) 
are utilized for the treatment of TD by prescribers who should be familiar with the risk and management 
of QTc prolongation as this is likely due to the class effect of VMAT2 inhibitors, and both tetrabenazine 
and valbenazine have QTc prolongation in the Warnings and Precautions section of their respective 
labeling. Additionally, tetrabenazine, the RLD, had a CP REMS which was released in August 2015 due to 
the CP being complete and the REMS meeting its goals. 

7 Risk Management Activities Proposed by the Applicant 

The applicant did not propose any risk management activities for deutetrabenazine beyond routine 
pharmacovigilance and labeling.  
 

8 Discussion of Need for a REMS 

Tardive dyskinesia can be significantly incapacitating, debilitating and stressful to patients and to family 

members. In addition, patients afflicted with TD have poorer quality of life scores. The Clinical Reviewer 

recommends approval of DTB on the basis of the efficacy and safety information currently available.  

The efficacy of DTB for TD is supported by two pivotal trials in the DTB for TD clinical development 

program: AIM-TD (reduction in mean AIMS score with placebo (3.0 vs 1.6; (p=.019)) and ARM-TD (AIMS 

rating improved from baseline (-3.3 points for 36 mg (p=0.001), -3.2 points for 24 mg (P=0.003) and -2.1 for 12 mg 

(P=NS)). Both studies showed statistically significant improvement at week 12 in AIMS scores. Rates of 

suicidality and depression remain low when compared with placebo. Adverse events are mostly mild 
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and comparable to placebo with the most common adverse events occurring in > 3% of patients on DTB 

consisting of diarrhea, nasopharyngitis, and insomnia.  

Effects of metabolic polymorphism are lowered with the deuterated formulation and appear to be 

better tolerated when compared with tetrabenazine. However, the clinical reviewers maintained that 

the QTc prolongation assessment is inadequate with single dose testing and may not account for highest 

therapeutic dosages or in poor metabolizers or patients on CYP2D6 inhibitors. As patients with TD are 

often on antidepressants and or antipsychotics which are metabolized through the CYP2D6 pathway 

potentially exposing them to higher concentrations of DTB if used together, this is clinically relevant for 

this drug.  

Even though the DTB clinical development program did not reveal any significant adverse events in 

patients on stable antipsychotics, the sponsor did not provide enough evidence to conclude that DTB 

has minimal proarrhythmic effect, the predicted exposure response relationship between DTB and QT 

prolongation was statistically significant (> 10 msec. upper limit of 90% CI) and similar to that of 

tetrabenazine, it’s RLD.  In fact, the safety data suggests that some patients on concomitant QTc 

prolongation drugs have elevations in QTc prolongations that may be significant. Furthermore, DTB 

could not be ruled out in several of the cardiac deaths. QTc prolongation may be a VMAT2 inhibitor class 

effect and at the time of this review, approval of DTB will require a QTc prolongation Warning and 

Precautions along with recommendation for ECG monitoring for at risk patients for dose escalations. 

There are currently two VMAT2 inhibitors approved. Tetrabenazine, the RLD, was approved for HD with 

a REMS consisting of a MG, CP, and timetable for assessment but its REMS had been released in August 

2015 due to completing and achieving the CP REMS goals. Results of the 6 year REMS Assessment 

Review found that prescribers know that patients on strong CY2D6 inhibitors or poor CYP2D6 poor 

metabolizers may need a dose reduction. Valbenazine, another VMAT2 inhibitor, was approved in April 

2017 for TD without a REMS but has a Warning for QTc prolongation. It is likely that prescribers of 

tetrabenazine and valbenazine for TD would overlap with prescribers for DTB and should therefore be 

familiar with the risks of VMAT2 inhibitors and QTc prolongation. 

At this time, the clinical reviewer and DRISK for the reasons above do not believe a REMS is necessary 

for DTB for TD, as the risk of QTc prolongation is likely a class effect of VMAT2 inhibitor and can be 

communicated via product labeling under Warnings and Precautions.  

9 Conclusion & Recommendations 

Based on the available data, it is this reviewer’s opinion that a REMS is not necessary to ensure the 

benefits of DTB outweigh the risks.  The safety concerns for DTB are not novel and are similar to that of 

tetrabenazine and valbenazine, and can be adequately communicated through the proposed Warnings 

and Precautions at the time of this review.  Should DPP have any concerns or questions or if new safety 

information becomes available, please send a consult to DRISK. 
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