
468  |     Neuropsychopharmacology Reports. 2022;42:468–477.wileyonlinelibrary.com/journal/nppr

Received: 10 January 2022  | Revised: 2 August 2022  | Accepted: 4 August 2022

DOI: 10.1002/npr2.12288  

O R I G I N A L  A R T I C L E

Central monitoring of depression and anxiety symptoms 
reduces placebo responses in depression clinical trials: A post 
hoc exploratory analysis of data from the phase III CCT- 004 
trial of vortioxetine

Yoshinori Watanabe1 |   Akira Nishimura2  |   Toshiaki Kikuchi3 |   Norifusa Sawada4 |   
Manami Imazaki5 |   Isao Inada5 |   Koichiro Watanabe6

1Himorogi Psychiatric Institute, Tokyo, 
Japan
2Pharmaceutical Development Division, 
Towa Pharmaceutical Co., Ltd., Osaka, 
Japan
3Department of Neuropsychiatry, Keio 
University School of Medicine, Tokyo, 
Japan
4Mental and Sleep Disorder Clinic of 
Narimasu, Tokyo, Japan
5Neuroscience Therapeutic Area Strategy 
Unit, Takeda Development Center Japan, 
Takeda Pharmaceutical Company Limited, 
Osaka, Japan
6Department of Neuropsychiatry, Kyorin 
University School of Medicine, Tokyo, 
Japan

Correspondence
Akira Nishimura, MBA, Pharmaceutical 
Development Division, Towa 
Pharmaceutical Co., Ltd. 2- 11 Shinbashi- 
cho, Kadoma, Osaka 571- 8580, Japan.
Email: a-nishimura@towayakuhin.co.jp

Funding information
Takeda Pharmaceutical Co., Ltd.

Abstract
Aim: Clinical trials of antidepressants often fail to demonstrate their efficacy versus 
placebo, suggesting that patient selection based on physician ratings of depression 
may contribute to a high placebo response.
Methods: In the CCT- 004 trial of vortioxetine, central monitoring was employed to 
compare physician and patient ratings of depression and anxiety at baseline and over 
time to identify factors contributing to a large placebo response, as well as to ex-
plore the potential of a unique patient- rated clinical measure combining QIDS- J and 
Himorogi Self- rating Anxiety Scale (HSAS), to contribute to optimal patient selection 
at baseline and patient monitoring over time.
Results: The CCT- 004 trial showed similar trends between the QIDS- J and MADRS 
(Montgomery- Åsberg Depression Rating Scale) ratings. It was suggested that central 
monitoring of the QIDS- J and MADRS ratings of depression and anxiety symptoms 
helped reduce the baseline score inflation by calling the study sites' attention to dis-
crepancies between these ratings at baseline; it also allowed these ratings to be as-
sessed for their concordance over time. Of note, MDD patients with baseline QIDS- J 
scores ≥11/HSAS ≤19 were associated with the smallest placebo response, with the 
effect size being larger than that for those with QIDS- J scores ≤10/HSAS ≥20.
Conclusion: The use of both physician and patient ratings of depression and anxi-
ety symptoms at baseline and over time, as well as their central monitoring, helped 
minimize the baseline score inflation and optimize patient monitoring over time, and 
allowed the antidepressant to be evaluated for its full therapeutic potential.
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1  |  INTRODUC TION

Patients with major depressive disorder (MDD) are often associ-
ated with a large placebo response, which translates into a small 
effect size for antidepressants, thus leading to the failure of clini-
cal trials to confirm their efficacy over placebo,1 while the placebo 
response is shown to increase over time in placebo- controlled 
trials.2

Indeed, despite their regulatory approval overseas, some antide-
pressants, such as fluoxetine, remain unapproved in Japan, primarily 
due to the failure of domestic clinical trials to demonstrate their ef-
ficacy versus placebo.

In this connection, research suggests that patients with se-
vere MDD respond well to antidepressants and poorly to placebo; 
however, patients with mild MDD respond equally well to antide-
pressants and placebo,3 thus making it difficult to evaluate anti-
depressants for their full therapeutic potential or their effect size, 
while at the same time highlighting the therapeutic role of placebo in 
the treatment of those with mild- to- moderate MDD.4

Attention has recently been focused not only on reducing 
placebo responses through modification of study designs, which, 
however, appears to be unlikely to increase the treatment effect,5 
but on reducing baseline rater bias or score inflation, which is 
thought likely to contribute to a large placebo response through 
inclusion of those with mild to moderate depression who are 
shown to be associated with a larger placebo than antidepressant 
response.

Of note, a potential role has been suggested for centralized 
rating, as opposed to site- based rating, in facilitating selection 
of candidates for trials of MDD, as well as in reducing placebo 
responses.6

Despite a paucity of evidence that patient rating improves treat-
ment outcomes in those with MDD,7 recent research suggests a 
potential role for patient ratings of depression severity in clinical 
trials.8– 10

Against this background, an exploratory analysis has been per-
formed on the data available mainly from the phase III CCT- 004 trial 
of the antidepressant vortioxetine, which employed central moni-
toring to compare physician and patient ratings of severity of both 
depression and anxiety symptoms in an attempt to provide insight 
into patient selection at baseline and patient monitoring over time 
using relevant clinical measures, which may prove helpful in facili-
tating not only patient selection but also signal detection in clinical 
trials of MDD.

2  |  METHODS

This was a post hoc analysis of a multicenter, randomized, double- 
blind, placebo- controlled, phase III (CCT- 004) trial conducted in 
Japan from April 10, 2015, to March 16, 2018, to investigate the 
efficacy and safety of vortioxetine in Japanese patients with MDD.11 
The protocol of the study was approved by the Institutional Review 

Board (IRB) of Takeda Pharmaceutical Co., Ltd. on September 1, 
2014, and was conducted in accordance with the principles defined 
by the IRB, Good Clinical Practices guidelines and all other applica-
ble regulatory requirements. All patients provided written informed 
consent prior to study enrollment. All investigations were performed 
in accordance with the Declaration of Helsinki and International 
Council on Harmonization tripartite guideline on the ethical princi-
ples of Good Clinical Practices.

The CCT- 004 trial investigated the safety and efficacy of 
8- week treatment with vortioxetine 10 mg (n = 165) and 20 mg 
(n = 163) in Japanese adults with recurrent MDD,11 based on ef-
ficacy results from the preceding two short- term trials (CCT- 002 
and CCT- 003) with the primary endpoint for the study being the 
change from baseline in Montgomery- Åsberg Depression Rating 
Scale (MADRS) total score at week 8 following initiation of the 
study treatment.

The inclusion and exclusion criteria in the CCT- 004 trial, as well 
as its study design, have previously been reported in detail.11 Briefly, 
the CCT- 004 trial enrolled patients with a primary diagnosis of re-
current MDD defined according to the DSM- IV- TR criteria, whose 
current episode lasted 3– 12 months and who required to have an 
MADRS total score of ≥26, a HAM- 17 total score of ≥18, and a 
Clinical Global Impression of Severity (CGI- S) score of ≥4 through-
out the screening and placebo run- in periods and at entry into the 
double- blind phase of the trial.

In addition to physician ratings, that is, MADRS, used for pri-
mary efficacy assessments in view of the new drug application for 
regulatory review and approval, the study also involved patient rat-
ings of depression and anxiety using re- QIDS- J as an adjunct, which 
combined QIDS- J, a Japanese self- report version of the Inventory 
of Depression Symptomatology (IDS) developed to address the 
limitations of HAM- D17,12 with the Himorogi Self- rating Anxiety 
Scale (HSAS),13 a Japanese self- rating anxiety scale developed to 
assess the severity of anxiety symptoms which were thought likely 
to affect the efficacy assessment of the study medication versus 
placebo.14

2.1  |  Post hoc analysis

This post hoc analysis mainly included all patients randomized to 
placebo and vortioxetine in the CCT- 004 which involved central 
monitoring, unlike the phase II CCT- 002 and CCT- 003 trials, but also 
those randomized to placebo and vortioxetine in the two- phase II 
trials to compare trends in placebo response over time between the 
CCT- 002, CCT- 003, and CCT- 004 trials.

In this exploratory post hoc analysis, changes from baseline in 
MADRS total score at week 8 were examined among those treated 
with placebo and vortioxetine 10 and 20 mg in the CCT- 002, CCT- 
003, and CCT- 004 trials to compare responses to placebo versus the 
active treatment.

Also, all clinical rating scale scores were examined to identify 
factors likely contributing to placebo responses.
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In addition, with a focus on the CCT- 004 trial which involved 
central monitoring, central monitoring was examined for its role 
in mediating between physician and patient ratings of anxiety and 
depression at baseline and over time and thus in optimizing patient 
selection and monitoring. When any clear dissociation between 
these ratings was detected by the members of the Assessment 
Monitoring Committee during the trial, the site monitor (i.e., clini-
cal research associate [CRA]) was called on to visit the site, sound 
the investigator's opinion about the dissociation by showing the 
QIDS- J and MADRS time series plots and provide feedback to the 
members of the Assessment Monitoring Committee. However, 
this did not involve changing the investigator's judgment, as this 
monitoring scheme was primarily intended to call attention to 
discrepancies between the patient and physician ratings, thereby 
promoting awareness that the investigators needed to exercise 
care in evaluating their subjects.

Finally, baseline patient characteristics were explored to iden-
tify patient profiles likely contributing to minimization of placebo 
responses over time in a clinical trial.

2.2  |  Statistical analysis

The primary efficacy analysis11 was performed to compare MADRS 
total scores at week 8 in the full analysis set (FAS) (i.e., all subjects 
randomized to receive ≥1 dose of the study medication in the 
double- blind period of the trial) using a mixed- effect model repeated 
measure (MMRM) approach with the change from baseline in the 
MADRS total score as a dependent variable, and visit, treatment 
group, visit- by- treatment group interaction, and baseline MADRS 
total score- by- visit interaction as fixed effects.

An analysis of covariance (ANCOVA) model was used to analyze 
the change from baseline in MADRS total score at week 8 (LOCF) 
with treatment as a fixed effect and baseline MADRS total score as 
a covariate. A logistic regression model was used to compare odds 
ratios for MADRS response/remission at week 8 (LOCF) as a depen-
dent variable, and treatment group and baseline MADRS total score 
as independent variables.

In analyzing individual subscale scores, descriptive statistics and 
two- sided 95% confidence intervals of means were provided for the 
observed values and single- item changes from baseline at each post- 
dose visit by treatment group.

2.3  |  Post hoc analysis

In this post hoc analysis, Spearman's correlation coefficients were 
calculated by using the number of patients randomized to placebo 
in the CCT- 002, CCT- 003, and CCT- 004 trials to assess correla-
tion between the baseline MADRS subscales and the change from 
baseline in MADRS total score at week 8; and the CORRELL Excel 
function was used to assess correlation between the MADRAS 
and QIDS- J scores at baseline and at week 8 in the CCT- 004 trial. 

Additionally, Cohen's d was used to calculate the effect size for 
MADRS as stratified by baseline re- QIDS- J score in the CCT- 004 
trial.

3  |  RESULTS

The results of the CCT- 004 trial have previously been reported in 
detail.11 Briefly, of the 662 subjects who provided informed consent, 
530 entered the placebo run- in phase, and 493 were randomized. 
Of these, 453 completed the double- blind phase. The study popula-
tion had a mean age of 40 years (males, 54.6%) and a mean baseline 
MADRS total score of 30.6. In the CCT- 004 trial, those given vor-
tioxetine 10 and 20 mg showed a significantly higher MADRS total 
score at week 8 (−15.03 and −15.45, respectively) than those given 
placebo (−12.37) and significant improvements in the secondary 
depression- related endpoints of HAM- D17 score, CGI- I score, and 
SDS total score at week 8, with no significant difference was shown 
in DSST total score, an objective measure of cognitive function, de-
spite a significant improvement in individual perception of cognitive 
function as assessed by subjective, patient reported PDQ- 5 score, 
with a similar trend observed across the PDQ- 5 subscales.

In this post hoc analysis, all the data available from the CCT- 002, 
CCT- 003, and CCT- 004 trials were drawn on to evaluate relevant 
clinical measures for their association with a placebo response as 
well as to explore the role of central monitoring in optimizing patient 
selection and monitoring of antidepressant efficacy in clinical trials. 
A summary of findings from this post hoc analysis is given below.

3.1  |  Contributors to a placebo response in the 
CCT- 002, CCT- 003, and CCT- 004 trials

A review of the data from the CCT- 002, CCT- 003, and CCT- 004 trials 
(Table S1) consistently revealed no increase in placebo response over 
time (Table S2a– c). Again, of these trials, the CCT- 004 trial was shown 
to be associated with the smallest placebo response. Furthermore, 
an examination of relevant subscales through central monitoring 
(Table 1) demonstrated that reduced appetite in MADRS (MADRS05) 
was most associated with an increased placebo response over time 
(Figure S1), while increased appetite in QIDS- J (QIDS- J07) was associ-
ated with a decreased placebo response (Figure 1; see also Table S3).

3.2  |  Central monitoring of MADRS and 
QIDS- J ratings

In this study, central monitoring led to the study sites being alerted 
in a timely fashion to those patients whose QIDS- J and MADRS rat-
ings widely differed at baseline and over time and thus helped op-
timize patient selection and monitoring in the CCT- 004 trial. Thus, 
QIDS- J and MADRS ratings showed similar trends across all their 
corresponding subscales/domains (Figure 1).
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3.3  |  MADRS total scores as stratified by baseline 
QIDS- J/HSAS score

An analysis of MADRS total scores by baseline QIDS- J and HSAS 
scores showed that those with QIDS- J scores ≥11/HSAS ≤19 were 
associated with a smaller placebo response than those with QIDS- J 
scores ≤10 and HSAS ≥20 (Table 2).

Consistently, the effect size was shown to be larger in those with 
baseline QIDS- J scores ≥11/HSAS ≤19 than in those with QIDS- J 
scores ≤10 and HSAS ≥20 (Table 3), with the effect size also shown 
to be enhanced over time for nearly all MADRS subscales (Table 4).

Furthermore, an analysis of the changes in MADRS total scores 
by baseline HSAS subscale revealed that those who had reported 
experiencing depersonalization “sometimes” and “frequently” at 
baseline were associated with a larger placebo response than those 
who had reported otherwise (Table S4).13

4  |  DISCUSSION

This post hoc analysis showed that the CCT- 004 trial was associated 
with the smallest placebo response of all three trials compared (CCT- 
002, CCT- 003, and CCT- 004). While this may have been influenced 
by the use of central monitoring, inclusion of a 1- week run- in period, 
and the focus on patients with recurrent MDD alone in the CCT- 004 
trial, it was suggested that the use of self- administered and objective 
measures of depression, as well as measures of anxiety that affects 
the assessment of MDD, may improve outcomes in clinical trials of 
antidepressants.

Indeed, the CCT- 004 trial demonstrated that the effect size 
with vortioxetine was larger for those with baseline QIDS- J scores 
≥11/HSAS ≤19 than for those with baseline QIDS- J scores ≥10/
HSAS ≤20, suggesting that those with baseline QIDS- J scores ≥11/
HSAS ≤19 may be targeted for inclusion in clinical trials of MDD to 
increase the probability of success in demonstrating the efficacy of 
antidepressants.

TA B L E  1  Correlation between the baseline MADRS subscales 
and the change from baseline in MADRS total score

MADRS individual 
subscale (baseline)

Change from baseline in the MADRS 
total score at week 8 (LOCF)

na
Correlation 
coefficient P- value

Apparent sadness 434 −0.05979 0.2138

Reported sadness 434 −0.11769 0.0142

Inner tension 434 −0.05893 0.2205

Reduced sleep 434 0.00845 0.8607

Reduced appetite 434 −0.13259 0.0057

Concentration difficulties 434 −0.02752 0.5675

Lassitude 434 −0.06146 0.2013

Inability to feel 434 0.01873 0.6972

Pessimistic thoughts 434 −0.07005 0.1452

Suicidal thoughts 434 −0.06121 0.2031

Abbreviation: MADRS, Montgomery- Åsberg Depression Rating Scale.
a Spearman's correlation coefficients were calculated by using the 
number of subjects randomized to placebo in the CCT- 002 (n = 150), 
CCT- 003 (n = 123) and CCT- 004 (n = 161) to assess correlation 
between the baseline MADRS subscales and the change from baseline 
in MADRS total score.

F I G U R E  1  Change from baseline in the rQIDS- J/MADRS subscales, MADRS01, reported sadness; MADRS02, apparent sadness; 
MADRS03, inner tension; MADRS04, reduced sleep; MADRS05, reduced appetite; MADRS06, concentration difficulties; MADRS07, 
lassitude; MADRS08, inability to feel; MADRS09, pessimistic thoughts; MADRS10, suicidal thoughts; QIDS- J01, sleep- onset insomnia; 
QIDS- J02, mid- nocturnal insomnia; QIDS- J03, morning insomnia; QIDS- J04, hypersomnia; QIDS- J05, mood (sad); QIDS- J06, appetite 
(decrease); rQIDS- J07, appetite (increase); QIDS- J- 8, weight (decrease); QIDS- J09, weight (increase); QIDS- J10, concentration/decision 
making; QIDS- J11, outlook (self); QIDS- J12, suicidal ideation; QIDS- J13, involvement; QIDS- J14, energy/fatigability; QIDS- J15, psychomotor 
slowing; QIDS- J16, psychomotor agitation; VOR, vortioxetine (See also Table S3)
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This analysis also showed that the effect size increased over time 
for most MADRS subscales. Of all MADRS subscales, decreased ap-
petite was most associated with the placebo response in the CCT- 
004 trial.

It was also shown that those who reported often experiencing 
depersonalization at baseline had a greater placebo response than 
those who reported otherwise. Although the effect of depersonal-
ization symptoms on the placebo response requires further exam-
ination, it is suggested that depersonalization may be associated 
with the activation of the opioid system possibly involved in the 
placebo effect.15

In addition, there was no consistent increase in placebo response 
in the trials evaluated, contrary to earlier reports suggesting a ten-
dency toward an increased placebo response over time in clinical 
trials.2 This may have reflected the change in study design in the 
CCT- 004 trial described above.

These findings have some important implications for patient se-
lection and monitoring in clinical trials of MDD. First, while physician 
ratings, such as MADRS and HAM- D17, remain the gold standard for 
assessment of severity of MDD particularly due to the paucity of 

evidence supporting the use of patient ratings, such as QIDS, in im-
proving treatment outcomes in patients with MDD,7 recent research 
suggests high levels of agreement between patient and clinician rat-
ings of baseline severity in treatment- resistant depression (TRD),8 
the diagnostic validity of patient- rated severity of depression in the 
elderly,9 and the accuracy of both clinician and patient ratings of se-
verity in children and adolescents,10 thus suggesting a potential role 
for patient rating of severity in clinical trials of MDD. Again, of note, 
the patient version of QIDS is shown to have the potential to prove 
as useful as the physician version of the QIDS or HAM- D17.16

Indeed, while the CCT- 004 trial showed similar trends between 
the QIDS- J and MADRS ratings despite lack of correspondence be-
tween the MADRS and QIDS- J subscales in some domains (i.e., hy-
persomnia, appetite increase, weight decrease, and weight increase) 
(Table S2), study findings also suggested that the use of QIDS- J or 
QIDS in general might be well worth considering in clinical trials, 
given that its use helped clarify that “increased appetite” in QIDS- J 
was associated with an increased placebo response over time in the 
CCT- 004 trial. In this regard, “reduced appetite” was shown to tend 
to improve, and “increased appetite” to remain almost unchanged, 

TA B L E  2  Changes from baseline in MADRS total scores at week 8 as stratified by baseline rQIDS- J/HSAS score

Placebo Vortioxetine 10 mg Vortioxetine 20 mg

All patients stratified by baseline 
rQIDS- J/HSAS score (A + B)

N 159 164 160

Baseline MADRS total score 30.57 30.79 30.62

Change in MADRS total score −12.26 −14.52 −2.26 −15.15 −2.89

Change in HSAS score −2.72 −5.46 −2.74 −4.52 −1.80

Change in rQIDS- J score −3.16 −4.75 −4.17

A Patients with baseline rQIDS- J ≥ 11/
HSAS ≤19

N 61 66 73

Baseline MADRS total score 30.74 30.37 30.74

Change in MADRS total score −9.85 −14.24 −4.39 −14.77 −4.92

A Patients with baseline rQIDS ≤10/
HSAS ≥20

N 98 98 87

Baseline MADRS total score 30.46 31.03 30.51

Change in MADRS total score −13.77 −14.71 −0.94 −15.48 −1.71

Abbreviations: MADRS, Montgomery- Åsberg Depression Rating Scale; rQIDS- J, revised Japanese version of the Quick Inventory of Depressive 
Symptomatology incorporating the Himorogi Self- rating Anxiety Scale (HSAS).

TA B L E  3  Cohen's d (effect size) for MADRS total score as stratified by baseline re- QIDS- J score in the CCT- 004 trial

Placebo Vortioxetine 10 mg Vortioxetine 20 mg

Patients with baseline QIDS- J ≥11/
HSAS ≤19

N 61 66 73

Baseline MADRS total score 30.74 30.37 30.74

Change in MADRS total score −9.85 −14.24 −14.77

MADRS SE 9.38 8.89 8.82

MADRS Cohen's d (effect size) - 0.48 0.54

Patients with baseline QIDS- J ≤10/
HSAS ≥20

N 98 98 87

Baseline MADRS total score 30.46 31.03 30.51

Change in MADRS total score −13.77 −14.71 −15.48

MADRS Cohen's d (effect size) - 0.11 0.19

Abbreviations: MADRS, Montgomery- Åsberg Depression Rating Scale; rQIDS- J, revised Japanese version of the Quick Inventory of Depressive 
Symptomatology incorporating the Himorogi Self- rating Anxiety Scale (HSAS).
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in QIDS- J (thus suggesting no inconsistency within QIDS- J), and “re-
duced appetite” was shown to improve in MADRS as well, thus sug-
gesting no dissociation between QIDS- J and MADRS. Additionally, 
study results also suggested that the smaller the appetite improve-
ment in patients, the more likely they are to exhibit a low placebo 
response, while the greater their appetite improvement, the more 
likely they are to exhibit a high placebo response (Figure S1).

Research also suggests that there is a tendency among trial in-
vestigators to overestimate the severity of depression at baseline 
in their determination to achieve their accrual target, currently 
known as “baseline score inflation,” which is thought likely to in-
crease the placebo response and decrease the probability of signal 
detection (i.e., detection of the therapeutic potential of any anti-
depressant being tested).6

In the CCT- 004 trial, an examination of the MADRS and QIDS- J 
scores revealed that the MADRS total scores and the QIDS- J scores were 

more positively correlated at week 8 (visit 8) (r = 0.45) than at baseline 
(visit 3) (r = 0.17) (Figure 2), while an examination of patients with base-
line QID- J scores ≤5 (i.e., those likely without depression) in all groups 
showed that the MADRS and QIDS- J ratings differed in many of these 
patients not only between screening and baseline but between baseline 
and visit 4 (Figure 3), suggesting baseline score inflation, albeit minor.

The current controversy surrounding placebo response in clinical 
trials of MDD may be summarized as an ongoing debate on whether 
the treatment and placebo responses are correlated. If they are cor-
related, a high placebo response is associated with a high treatment 
response. On the other hand, if the placebo response varies between 
the placebo and treatment arms depending on baseline depression 
severity, and when higher/lower in the placebo arm, leads to the ob-
served treatment effect being lower/higher.3,5,17

Indeed, according to an analysis by Khan et al18 of the US Food 
and Drug Administration (FDA) data for 52 placebo- controlled 

F I G U R E  2  Correlation between MADRS and QIDS- J scores at baseline (visit 3) and at week 8 (visit 8)

F I G U R E  3  Change from baseline in MADRS total scores among patients with baseline QIDS- J scores ≤5 in the CCT- 004 trial, suggesting 
slight baseline score inflation
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randomized clinical trials (RCTs) of antidepressants, only 21.1% of 
the trials reporting a high placebo response demonstrated statisti-
cally significant symptomatic improvements with antidepressants 
over placebo, while as many as 74.2% of the trials reporting a low 
placebo response demonstrated statistically significant symptom-
atic improvements with antidepressants over placebo. It is thus 
generally suggested that the greater the placebo response, the more 
difficult it becomes for active drugs to show statistically significant 
symptomatic improvements versus placebo.

Now, mirtazapine may be of interest here as an antidepressant 
with a unique adverse event profile (i.e., somnolence and excessive 
sedation),19,20 which might allow its action to be detected even in 
double- blind trials, likely tipping the MADRS or HAMD 17 ratings in 
favor of mirtazapine over placebo and thus accounting for a smaller 
placebo response than other antidepressants. Despite this assump-
tion, however, mirtazapine did fail to deliver statistically significant 
symptomatic improvements over placebo in a 6- week, placebo- 
controlled trial in hospitalized patients with MDD,21 with the change 
in HAMD 17 total score from baseline (primary endpoint) shown to be 
15.1 and 12.5 with mirtazapine and placebo, respectively. According 
to the investigators, this failure was attributable to a number of meth-
odological flaws inherent in the study, which included: the up- titration 
of mirtazapine over as short a period as 6 weeks, which led to the drug 
being given at an insufficient dose for an insufficient duration thus 
resulting in as many dropouts from among those given mirtazapine 
due to insufficient efficacy as from among those given placebo; the 
limited number of patients registered at some of the study sites; and 
the unavailability of concomitant benzodiazepines for use from week 
3 onwards.21 However, a comparison of this failed study,21 a review of 
5 mirtazapine trials by Davis et al,22 and a review of mirtazapine trial 
meta- analyses by Kasper23 shows that while the change in HAMD 17 
score with mirtazapine in the failed study did not differ greatly from 
that in the other mirtazapine trials,22,23 the change in HAMD 17 score 
with placebo in the failed study was greater than that in the other 
mirtazapine trials,22,23 suggesting again that the failure of mirtazapine 
to deliver significant symptomatic improvements could be accounted 
for not so much by the methodological flaws involved as by the large 
placebo response shown in those treated with placebo.

Thus, while it remains unclear whether the placebo effect may 
vary depending on the baseline depression severity or if there may 
be an increase in treatment effect for patients with more severe 
depression, the fact remains that placebo response represents an 
overarching issue to be resolved in clinical trials of MDD, providing 
a rationale for further exploring the optimal use of clinical measures 
and methods of analysis.

In this regard, while recent efforts focused on designing trials to 
reduce large placebo responses or remove high placebo respond-
ers may be found ineffective,5 our study may represent a viable ap-
proach in this line of research.

Earlier studies in the literature suggest that factors contribut-
ing to placebo responses in clinical trials of MDD include number of 
study sites, number of patients per study site, number of depressive 
episodes per patient, and severity of depression in study subjects at 

enrollment; and that anxiety disorder of varying severity co- exists 
in a certain proportion of subjects with MDD thus contributing to 
placebo responses in clinical trials of MDD.

Again, while the placebo run- in design should be useful in exclud-
ing subjects who exhibit symptomatic improvement or deterioration 
early in their natural course during single- blind placebo treatment, 
there are other factors contributing to the placebo response among 
the subjects. These include investigator- induced baseline score in-
flation, which may remain in place through the single- blind placebo 
treatment phase; recruitment of subjects from a heterogeneous 
population of patients with MDD, which may lead to those with 
quasi- bipolar disease or quasi- MDD being included. Thus, to avoid 
this from occurring, the CCT- 004 trial included those with recurrent 
MDD only to the exclusion of those with refractory MDD by qual-
ifying the duration of depression symptoms at study enrollment to 
ensure a high probability of success of the study.

In this light, our study may be of particular interest, in that it was 
designed to evaluate patients with depression for severity of not 
only MDD but also anxiety disorder at baseline and over time, using 
both self- administered and objective ratings as mediated by central 
monitoring to optimize patient selection and monitoring thereby 
minimizing placebo responses in the trial.

It is suggested that the placebo response may vary depending 
on the severity of anxiety disorder as a comorbidity in patients with 
depression enrolled in depression clinical trials,24 with this response 
shown to be the smallest in patients with obsessive– compulsive dis-
order (OCD), of all patients with anxiety disorder,25 and that social 
anxiety disorder as a comorbidity contributes to a lower placebo re-
sponse in patients with MDD.26

In this regard, the HSAS13 used in this study was developed to 
quantify the severity of anxiety to evaluate its severity in reference 
to the Hamilton Anxiety Rating Scale (HAM- A). Given that, generally, 
the more severe their panic disorder or generalized anxiety disorder 
(GAD), the higher their HSAS scores in patients with MDD, it is likely 
that high HSAS scores among these patients contributed to a higher 
placebo response in this study.

Study results showed that the placebo responses, as well as the 
HSAS cutoffs, varied depending not only on the severity or kind of 
anxiety disorder present in some patients with MDD but also on 
the properties/profile of the antidepressant evaluated. Thus, the 
QIDS- J/HSAS cutoffs identified in this study as contributing or not 
contributing to the placebo response may not apply in other clini-
cal trials evaluating different antidepressants. The effect size may 
widely differ between the active treatment (e.g., venlafaxine) and 
placebo in patients in whom anxiety disorder proved a major compo-
nent27 or may not differ between the active treatment (e.g., duloxe-
tine) and placebo, in all patients evaluated, regardless of severity of 
their anxiety disorders.26

Findings from this study suggest that it may be worthwhile to 
collect and analyze HSAS data from phase 2 trials in patients with 
MDD evaluated for severity of depression and anxiety with QIDS- J 
and HSAS to help identify appropriate combinations of QIDS- J/
HSAS scores (severity of depression/anxiety) for candidates for 
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phase 3 studies, thus allowing inclusion of patients whose sever-
ity of depression (moderate to severe depression) and anxiety 
would bring out the best in any antidepressant being evaluated, 
as well as identification of patient profiles that would contribute 
to success in clinical trials with any particular antidepressant or 
those to be targeted for treatment with such antidepressant after 
its approval.

Finally, overall, current study findings appear to point to the im-
portance of designing clinical trials of MDD, with a focus on the need 
to evaluate patients with MDD for presence and severity of coexist-
ing anxiety disorder at study enrollment.

Furthermore, recent research also suggests a role for central-
ized rating, as opposed to site- based rating, in facilitating selection 
of candidates for clinical trials of MDD, as well as in reducing pla-
cebo responses.6 Likewise, the use of “central monitoring” in the 
CCT- 004 trial not only helped reduce the baseline score inflation 
by calling the study sites' attention to their subjects who showed 
a large discrepancy in their clinical course as assessed by QIDS- J 
versus MADRS, but also led to a number of interesting findings, 
including the observation that those with disproportionately low 
baseline QIDS- J scores were associated with a large placebo re-
sponse. It is of note here that the investigators in the CCT- 004 
trial were properly qualified in their skills, that is, included only 
if they were found to have had prior experience with depression 
clinical trials and MADRS evaluations and that the study had in 
place an MADRS accreditation scheme in which they participated 
in hands- on sessions on MADRS evaluations using a uniform inter-
view video to ensure standardization and calibration of their skills 
as clinical examiners prior to study initiation.

There are some study limitations to be considered. First, this was 
a post hoc exploratory analysis of the data from the CCT- 002, CCT- 
003, and CCT- 004 trials of the antidepressant vortioxetine. Second, 
while central monitoring in this study identified and helped minimize 
the discrepancy between self- administered and objective ratings, it 
remains unclear how to define or what to make of any discrepancy 
between these ratings and further research is required to elucidate 
the implications of such discrepancy for clinical research and prac-
tice. Thus, the study findings reported here need to be interpreted 
with caution and call for further study in randomized, placebo- 
controlled trials.

Despite these limitations, however, this study appears to pro-
vide several key findings that could open a new avenue for pa-
tient selection and monitoring in depression clinical trials, where 
placebo responses tend to mask the therapeutic potential of 
antidepressants.

5  |  CONCLUSION

the use of both physician and patient ratings of depression and anxi-
ety in MDD patients at baseline and over time and their central mon-
itoring, as well as a close examination of their subscales and their 
clinical course, was shown to play a role in minimizing baseline score 

inflation and optimizing patient selection at baseline and patient 
monitoring over time in clinical trials thus allowing antidepressants 
to be evaluated for their full therapeutic potential. Again, Japanese 
MDD patients with baseline QIDS- J scores ≥11/HSAS ≤19 may be 
targeted for inclusion in depression clinical trials.
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