
September 11, 2018 
 
Re: Reader Response: Evaluating depression and suicidality in tetrabenazine users with 
Huntington disease. 
 
We appreciate the critical review and assessment of our manuscript [1] by Sampaio and 
colleagues.  In this response, we aim to address the specific concerns that were brought 
up by Sampaio, et al. Specifically, it is stated numerous times in their response that our 
findings may pose a risk to patient safety.  This is not a matter that our group takes lightly.  
We performed an analysis that was meant to increase objectivity and eliminate the need to 
make numerous clinical assumptions.  The Enroll-HD database, like any observational 
dataset, is imperfect.  Sampaio and colleagues outline various alternative methods that 
could ideally be implemented to make the results more robust.  Unfortunately, much of the 
information that would be required to perform these alternative methods is not included in 
the Enroll-HD database.  This is evidenced by the fact that their group did not reanalyze 
the data using the methods that they suggested.  Providing clinical care for patients with 
HD is difficult as there are few guidelines and algorithms to provide guidance.  There are 
numerous “gray areas” and very few areas that have clear “black-and-white” answers.  Our 
analysis focused more on real-world clinical situations that arise when caring for patients 
with HD.   
 
Sentences in italics are quotes from the comment provided by Sampaio and colleagues.  
These statements are followed by our group’s response to those concerns. 
 
1. “The conclusions drawn by the authors conflict with evidence from a randomized, 
double-blind, placebo-controlled trial – the gold standard for establishing causal inference.  
It is worth noting that the FDA has ascribed a black box warning to TBZ for depression and 
suicidality.” 
 

a. Our manuscript [1] clearly outlines the reasons why we believe that the findings from 
the TETRA-HD study [2] that led to the black box warning attached to TBZ are worth 
questioning.  Furthermore, we aimed to replicate previous findings that TBZ is not 
associated with depression and suicidality [3].  While we agree that prospective trials 
are the gold-standard for establishing causal inference, we reject the notion that 
questioning dogmatic ideas (that may lead to suboptimal treatment for patients with 
HD) is irresponsible and may pose a risk to patient safety.  Lastly, our manuscript [1] 
did not seek to establish causal inference.  As is stated numerous times within our 
paper, our findings represent interesting associations and should not be mistaken for 
causal inference. 
 

2. “The author’s decision to focus exclusively on data gathered at a single baseline visit, 
despite the availability of prospectively collected repeated measures within Enroll-HD 
introduces several problems relating to accurate and unbiased characterization of 
exposure status, outcome status, and the temporal association between exposure and 
outcome.” 
 



a. Within our manuscript [1], we discuss a previous paper that utilized longitudinal data 
from the COHORT database to assess the association between TBZ and depression 
[3].  While this does increase the amount of data that is available for analysis, it 
introduces the potential for significant biases.  First, consider a hypothetical participant 
who is seen on day 0 (baseline visit) and is seen again on day 365.  Multiple scenarios 
could unfold that make it impossible to draw meaningful conclusions when using 
longitudinal data from the Enroll-HD database. 
 

i. Participant starts therapy with TBZ on day 50 and discontinues therapy on day 
200 secondary to depression.  After discontinuation, the participant’s depression 
subsides and they do not meet the criteria for depression at their visit on day 365.  
Even though this participant had TBZ-induced depression, there would be no data 
contained in the Enroll-HD database to allow researchers to know that the 
patients had TBZ-induced depression.  Specifically, the Enroll-HD database 
does not contain information about why a participant discontinues a particular 
therapy.  Therefore, this person would be considered as having been on TBZ but 
is never recorded to have depression.   
 
ii. Participant starts therapy on day 1 and discontinues therapy secondary to 
somnolence on day 200.  The participant meets the criteria for depression on day 
365 despite having discontinued TBZ 165 days earlier.  This participant could be 
falsely considered to have TBZ-induced depression if the longitudinal data is 
used.  Again, this would occur because Enroll-HD does not specify why a 
participant abandons a particular therapy. 

 
3. “The basis for ascertaining exposure to TBZ introduces potential survival bias.  The 
authors consider only TBZ use at time of baseline assessment.  Only individuals that have 
been exposed and who have tolerated TBZ are captured as “users.” All users that were 
exposed and abandoned treatment eventually (for example due to depression or 
suicidality) are not included.” 
 

a. This statement by Sampaio and colleagues falsely assumes that abandonment of 
TBZ therapy occurs mostly due to depression and/or suicidality.  There is no scientific 
basis for this assumption.  The medication is often not tolerated due to drowsiness or 
sedation.  
 
b. As stated previously, the Enroll-HD database does not contain information 
regarding why a participant discontinued a particular medication.  To assume that 
all participants who abandoned treatment with TBZ prior to the baseline visit did so 
because of TBZ-induced depression or suicidality is inaccurate.  Furthermore, if this 
assumption is made, it could induce a spurious positive relationship between TBZ and 
depression (i.e., bias estimates in the direction of an apparent detrimental effect of 
TBZ).  This finding would be based on baseless assumptions and could be equally 
dangerous for patients. 
 



c. Sampaio and colleagues assume that at least a significant portion of participants 
who abandoned therapy with TBZ did so because of depression and/or suicidality, and 
this is significantly confounding the results.  The results outlined in our paper disprove 
this theory.  Participants were only included in the TBZ user group if they were taking 
TBZ at the baseline visit.  Participants who abandoned therapy prior to their baseline 
visit were therefore included in the TBZ non-user group.  If Sampaio and colleagues 
are correct that the results could be confounded because a significant percentage of 
participants discontinued TBZ due to depression, we would assume a significantly 
higher percentage of participants in the TBZ non-user group with a personal history of 
depression.  However, the percentage of participants in the TBZ user group who had a 
history of depression was nearly identical to the percentage of participants who had a 
history of depression in the TBZ non-user group (67.2% vs 67.5%, respectively; 
p=0.883).  This indicates there were NOT a significant number of participants who 
abandoned therapy with TBZ secondary to depression.   
 
d. Our group does not take patient safety lightly. Therefore, to ensure that our 
findings have not been skewed by the factors brought up by Sampaio and colleagues, 
we performed a “worst-case scenario” analysis.  First, looking at all of the patient 
visits that were available, a participant was considered to have depression if they met 
the criteria outlined in the original manuscript at any point during the Enroll-HD study 
(not just at the baseline visit), regardless of the temporal relationship to TBZ use.  This 
alone would drastically overestimate the prevalence of TBZ-induced depression.  
Second, there were 397 participants who abandoned therapy with TBZ at some point 
during the Enroll-HD study.  Of those participants, 68 met the criteria for depression at 
some point during the study.  Per Micromedex, the highest recorded percentage of 
patients that reported depression (not necessarily that necessitated discontinuation) 
with TBZ use was 35%.  Therefore, if we falsely assume that 35% (139/397) of 
participants who discontinued therapy with TBZ did so because of depression and 
perform the same analysis outlined in the original manuscript, the incidence of 
depression is still not statistically significantly increased [OR = 1.214, 95% CI (0.999 – 
1.476), p=0.051].  This is despite the fact that we have drastically over-estimated the 
incidence of depression.  This analysis increases our confidence that there does not 
seem to be a significant positive relationship between TBZ use and depression as 
Sampaio and colleagues believe. 
 

4. “We do not know if the depressive or suicidality symptoms are truly incident (detected 
first time in that visit) or prevalent (carried forward from assessments prior to study entry).” 
 

a. Sampaio et al. argue that if longitudinal data had been used, we would be able to 
better estimate a participant’s risk for depression.  However, the basis for this argument 
is flawed.  They state that the PBA-s only provides information about the previous four 
weeks leading up to that visit.  Therefore, if longitudinal data was collected for a 
participant who is followed every year, Sampaio and colleagues argue that this would 
help determine if that participant has ongoing depression.  However, depression is a 
disease that waxes and wanes, clinically.  Therefore, longitudinal analyses using 
Enroll-HD would only tell us if that participant had depression at two time points.  It 



would NOT allow us to infer if that patient had depression in the year between those 
visits.  
 

5. “The authors relied on items assessing the current severity and frequency of symptoms.  
This would not have captured individuals who were currently using antidepressant 
(assuming treatment was effective).”   

 
a. The assumption that Sampaio and colleagues make in this statement is that the use 
of antidepressants is always effective at controlling depressive symptoms.  We 
believe, based on extensive clinical experience, that this is not a reasonable 
assumption that can be made, especially in the complex setting of HD.  In this 
statement, Sampaio, et al. also makes the assumption that antidepressants are only 
being used to treat depressive symptoms.  Again, we disagree that this is an 
assumption that can be accurately made based on our clinical experience; 
antidepressants are often used for symptoms such as anxiety, mood swings, or 
obsessional thinking. 
 

6. “This is particularly pertinent given observed differences in antidepressant use between 
exposure groups (antidepressant use was considerably higher in the full sample TBZ user 
group relative to the TBZ non-user group; 55.8% vs. 47.9%, p=0.001).” 
 

a. Sampaio, et al raise concerns that fewer participants in the TBZ user group would 
have depression because more of them are taking antidepressants, which they 
assume (1) would definitively control depressive symptoms and (2) that 
antidepressants are being used for depressive symptoms (see 5.a). The Enroll-HD 
data dictionary has the following definition for the variable “ccdep” which is the variable 
that was used to define if a participant had a personal history of depression: “Has 
depression (includes treatment with antidepressants with or without a formally-stated 
diagnosis of depression) ever been part of the participant’s medical history?” Based on 
this definition, we can assume that most participants who were taking an 
antidepressant would also have a reported personal history of depression.  If the 
concerns brought up by Sampaio and colleagues is warranted, we should see a 
significantly higher number of participants in the TBZ user group who had a personal 
history of depression (since there were more participants who had used an 
antidepressant in the TBZ user group).  As is outlined in Table 1 of the original 
manuscript, though, the percentage of participants with a reported history of 
depression in the TBZ user group was 67.2% compared to 67.5% in the TBZ non-user 
group (p=0.883) [1].  This demonstrates that this concern brought forward by Sampaio 
and colleagues is unfounded.  
 

7. “Collider bias occurs when a variable caused by two other variables is adjusted for or 
stratified on. Adjusting for antidepressant use, as the authors have done, may therefore 
introduce collider bias, which would induce a false negative association between TBZ use 
and depression (i.e., spuriously indicating a potential protective effect of TBZ on 
depression).” 
 



a. Collider bias occurs when two causal variables that are not necessarily associated 
are known to be associated with the collider variable.  In their example, the use of TBZ 
and a history of depression are the causal variables and antidepressant use is the 
collider variable.  Therefore, the authors are indicating that depression and TBZ use 
(the causal variables) are not associated, which is counterintuitive to their point.  They 
are also indicating that by controlling for the collider variable (antidepressant use) we 
could induce an association between TBZ use and depression.  However, the basis of 
our manuscript is that TBZ use is not associated with an increased risk of depression.  
Based on their description, it may be more accurate for Sampaio and colleagues to 
refer to the use of antidepressants as a confounding variable because we know from 
the original manuscript that antidepressant use was more common in the TBZ user 
group and we know that antidepressant use is associated with a history of depression.  
Regardless, if the use of antidepressants is excluded from the primary analysis, there 
is no significant association between TBZ use and depression [OR=0.783, 95% CI 
(0.602 – 1.019), p=0.069], but the significant negative association between TBZ use 
and suicidality remains [OR=0.613, 95% CI (0.381 – 0.984), p=0.043] [1].  Therefore, 
controlling for the use of antidepressants in the original analysis makes no difference 
in the overall interpretation of the results.  Furthermore, past studies assessing the 
association between TBZ use and depression have controlled for antidepressant use. 
 

7. “Conflicting internal results:” 
  

a. We agree with Dr. Sampaio and colleagues that this is an inconsistency.  The 
results reported in Table 2 (OR=1.59, p=0.182) are accurate.  The corresponding 
results in the text (OR=1.39, p=0.334) that are inconsistent are a relic of the editorial 
process.  We apologize for this confusion, but would like to point out that this 
inconsistency did not, in any way, change the interpretation of the results. 
 

8. “Failure to report unadjusted results:” 
  

a. Previous studies assessing the relationship between TBZ use and depression did 
not report unadjusted results [1]. 
 
b. We agree with Dr. Sampaio and colleagues that the unadjusted results should be 
shared.  They were not shared initially because the trends seen in the unadjusted 
models are very similar to those seen in the adjusted models.  We felt as though the 
adjusted models were a more accurate representation.  However, we agree that 
transparency is important and are happy to share these unadjusted results. 
 
 
 
 
 
 
 
 



 
 

 All participants Only participants 

with a personal 

history of depression 

Only participants 

with no personal 

history of depression 

Incidence of depression 

(TBZ-users vs non-users) 

OR=0.0.75 

95% CI, 0.59 – 0.97 

P=0.025 

OR=0.68 

95% CI, 0.52 – 0.89 

P=0.005 

OR=1.41 

95% CI, 0.74 – 2.69 

P=0.295 

Incidence of suicidality 

(TBZ-users vs non-users) 

OR=0.63 

95% CI, 0.40 – 0.99 

P=0.044 

OR=0.60 

95% CI, 0.37 – 0.97 

P=0.036 

OR=1.08 

95% CI, 0.24 – 4.86 

P=0.922 

 
 

9. “Lack of correction for (or consideration of) multiple testing.” 
 

a. We appreciate this feedback.  It is important to note, however, that even if 
correction for multiple testing had been implemented, the overall conclusions that were 
drawn (there did not seem to be a significantly increased prevalence of depression 
amongst TBZ users) would not have changed.   

 
9. “Failure to consider observed effect and sample size in comparing and discussing 
results:” 
 

a. Within our manuscript, the odds ratio, confidence interval, and p-values were 
reported for the results that Sampaio and colleagues are describing.  They state that 
the association that was observed between TBZ use and depression amongst only 
participant with no personal history of depression was “ignored.”  This finding did not 
reach statistical significance and the confidence interval was wide relative to other 
reported confidence intervals.  We believe that the readers are sophisticated enough 
to draw their own conclusions based on the reported results.  To place too much focus 
on a finding that is clearly not significant is inappropriate.  The pre-specified 
significance level was p<0.05, which is the standard cutoff for significance in the 
majority of analyses 
 

  
 
 
Respectfully, 
 
Jordan L. Schultz1,2,3,4, Annie Killoran1,5, Peg C. Nopoulos1,3,6, David J. Moser1, John A. 
Kamholz1,3 
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