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A B S T R A C T

Early score fluctuation in double-blind, placebo-controlled studies may affect the reliability of the baseline
measurement and adversely affect the eventual study outcome. We examined the effect of early score fluctuation
during a 2-week double-blind placebo lead-in period in a phase II, double-blind, placebo-controlled trial of
adjunctive s-adenosyl methionine (MSI-195) in MDD subjects who had had an inadequate response to ongoing
antidepressant treatment. The overall study failed to meet its specified endpoints.

We examined the score trajectories of all placebo-assigned subjects during the double-blind placebo lead-in
period and subsequent 6-week treatment period. Placebo-assigned subjects with≥20% HamD17 or MADRS score
fluctuations (improvement or worsening) during the double-blind placebo lead-in period (prior to randomiza-
tion) had significantly higher rates of placebo response and remission at week 8 compared to subjects with<
20% response. A post-hoc analysis of evaluable subjects taken from the ITT population that excluded subjects
with ≥20% early score response yielded higher effect sizes for both the HamD17 and MADRS sub-groups and
statistical significance for MSI-195 over placebo in the MADRS sub-group (p = 0.012) with an effect size of
0.404.

A reliable baseline measure is an asset for signal detection. These post-hoc findings suggest that study designs
that anticipate and attempt to manage early response prior to randomization may yield more meaningful out-
come data for trials of MDD and possibly other disorders as well.

1. Introduction

Signal detection in randomized, placebo-controlled clinical trials
relies on the statistically significant differentiation of the candidate
drug from placebo as a demonstration of a meaningful treatment effect.
Placebo response rates in antidepressant (ADT) trials for Major
Depressive Disorder (MDD) are often within the range of 35–40%
(Furukawa et al., 2016). Approximately 50% of placebo-controlled
trials of MDD fail, and it has been shown that placebo response
rates> 40% generally fail to achieve signal detection (Laughren, 2001;
Khan et al., 2002a,b, 2007; Iovieno and Papakostas, 2012). Many recent
MDD trials yield higher than anticipated placebo response rates despite
efforts to minimize it with restrictive eligibility criteria, site-in-
dependent review of subject selection, and innovative study designs
(Khan et al., 2002a,b; Fava et al., 2003; Lee et al., 2004; Zimmerman
et al., 2005; Kobak et al., 2007; Kirsch et al., 2008; Targum et al., 2008;
Khin et al., 2011; Thase et al., 2011; Rutherford and Roose, 2013). In

one recent analysis of over 100 depression trials, Whitlock and collea-
gues suggested that such efforts do not increase the treatment effect
because they affect the treatment arm as well (Whitlock et al., 2019).

The experimental conditions of the clinical trial itself may facilitate
a placebo response in many subjects (Fava et al., 2003; Kirsch et al.,
2008; Kirsch, 2014; Targum et al., 2008; Thase et al., 2011). For in-
stance, the informed consent process differentiates willing from un-
willing subjects, offers special attention to their problems, and can
foster expectation biases about treatment outcome. Subjects entering a
MDD clinical trial must identify themselves as depressed at the
screening visit and meet specific symptom severity thresholds to qualify
for study participation. However, in the natural course of an acute
major depressive episode, the magnitude of individual depressive
symptoms may vary from visit to visit. Consequently, the stability of the
baseline measurement may not always be reliable. The magnitude of
individual symptoms may also be affected by inherent study-related
factors as well as totally unrelated personal events (confounding
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factors) that may occur during the study. Further, some subjects may
become familiarized with the assessment measures and respond to any
randomly assigned treatment regimen simply by virtue of the repetitive
study procedures (Fava et al., 2003; Targum et al., 2008; Kirsch, 2014).

Clearly, it is important to obtain a reliable baseline measurement in
clinical trials. Scoring fluctuation prior to randomization may adversely
affect the reliability of the baseline measurement. In the current study,
a 2-week double-blind placebo lead-in period afforded the opportunity
to examine the effect of early score fluctuation prior to randomization
on the eventual treatment outcome.

We asked the following questions:

1. Does early score fluctuation affect the placebo response and remis-
sion at the study endpoint?

2. Does early score fluctuation prior to randomization affect signal
detection?

We examined these questions in subjects participating in a phase II,
double-blind, placebo-controlled trial of adjunctive s-adenosyl me-
thionine (SAMe) in MDD subjects who had had an inadequate response
to ongoing antidepressant treatment (Horizon trial). We found that
early score fluctuation ≥20% during the 2-week double-blind placebo
lead-in period was associated with a significantly higher placebo re-
sponse and remission rate at the study endpoint compared to placebo-
assigned subjects who had<20% score fluctuation during that time
interval. We also found that post-hoc exclusion of evaluable subjects
with early score fluctuation ≥20% markedly affected the outcome
between the candidate drug and placebo.

2. Methods and materials

Data for this analysis was derived from the Horizon study
(Clinicaltrials.org NCT01912196), a multicenter, randomized, double-
blind, placebo-controlled, Phase 2 adjunctive treatment study designed
to compare the efficacy and safety of proprietary s-adenosyl methionine
(SAMe) 800 mg (MSI-195) plus ongoing antidepressant (ADT) with that
of placebo plus ongoing ADT in subjects with MDD who had experi-
enced an inadequate response to their ongoing ADT (Targum et al.,
2018). The study was conducted at 35 clinical trial sites in the United
States between December 2013 and June 2015. The candidate drug,
SAMe is a naturally produced molecule that is distributed in all body
tissues and has been shown to have pharmacological activity in animal
models of depression (Benelli et al., 1999; Czyrak et al., 1992) as well as
clinical trials (Nguyen and Gregan, 2002; Papakostas et al., 2003,
2010). MSI-195 is a proprietary formulation of SAMe that increases
bioavailability (2–3 fold) in human subjects over commercially avail-
able dietary supplements (Targum et al., 2018).

Efficacy measures included the Montgomery-Asberg Depression
Rating Scale (MADRS) and Hamilton rating scale for depression
(HamD17) derived from a combined MADRS-HamD28 rating instrument,
the patient-rated Inventory of Depressive Symptomatology (IDS-SR30),
and the Clinical Global Impression of Severity (CGI-S) scale (Hamilton,
1960; Guy, 1976; Montgomery and Asberg, 1979; Rush et al., 2000;
Sackheim et al., 2003).

The study was carried out in accordance with the Declaration of
Helsinki, and the study design was reviewed and approved by an ap-
propriate ethical committee (IRB). All potential study subjects agreed in
writing to participate in the study after reading and reviewing the IRB-
approved informed consent.

Rater training and certification was completed by 84 raters and
included observation and scoring of 2 demonstration MADRS-HamD28

video interviews based upon the structured combined interview format
developed by Sackheim and colleagues (Sackheim et al., 2003). The
intraclass correlation (0.872 and 0.854), Kendall concordance coeffi-
cients (0.876 and 0.848), and the weighted kappa (0.75 and 0.76)
showed a high level of inter-rater agreement.

The overall results for this study have previously been published
and revealed that the study did not meet its specified endpoints
(Targum et al., 2018).

2.1. Subject selection and study design

Eligible subjects were men or women between the ages of 21 and 70
years who met the Diagnostic and Statistical Manual of Mental
Disorder, 4th Edition, Text Revision (DSM IV-TR) criteria for recurrent
MDD as confirmed the Mini-International Neuropsychiatric Interview
(M.I.N.I.) at the screen visit (APA, 1994; Sheehan et al., 1998). Eligible
subjects had failed 1-3 adequate ADT treatments in the current episode,
received at least 6 weeks of an adequate ADT dose (stable dose for at
least 3 weeks) prior to the baseline (week 0) visit, and reported<50%
response on the MGH antidepressant treatment questionnaire (MGH-
ATRQ) at the screen visit (Chandler et al., 2010; Desseilles et al., 2013).
The acceptable ongoing ADTs taken during the study included sertra-
line, citalopram, escitalopram, fluoxetine, bupropion, venlafaxine,
desvenlafaxine, paroxetine, duloxetine, mirtazapine, and nortriptyline.

Eligible subjects required a total HAM-D17 score ≥16, individual
HAM-D17 mood item score ≥2, and a patient self-rated IDS-SR30

score> 28 at the screen and presumptive baseline (week 0) visits. The
original protocol excluded subjects with>20% score fluctuation on the
total HAM-D17 or IDS-SR30 between the screening and presumptive
baseline (week 0) visits. These criteria were amended mid-study such
that the total HamD17 score fluctuation exclusion criterion was in-
creased to>25% and the IDS-SR30 criterion was removed. There were
no MADRS eligibility criteria.

A description of additional inclusion and exclusion criteria are
provided in a previous publication (Targum et al., 2018).

In addition to these protocol eligibility criteria, telephone inter-
views were conducted by staff from the Massachusetts General Hospital
Clinical Trials Network Inc (MGH-CTNI) as part of a site-independent
confirmation of subject eligibility (Targum et al., 2008; Desseilles et al.,
2013). The telephone interviews included the HamD17, MGH-ATRQ,
and specific validity questions. Potential subjects were screen failed if
the independent rater scored the HamD17<16, did not confirm that
the subject had<50% treatment response on the ATRQ despite ade-
quate treatment, or failed specific validity questions.

The study design is shown in Fig. 1. After screening, all eligible
subjects were enrolled in a 2-week double-blind placebo lead-in treat-
ment period and continued taking their ongoing, current antidepressant
medication. A placebo lead-in design has been supported and used by
other investigators to assess symptom stability prior to randomization,
although not all investigators agree (Quitkin et al., 1984, 1987;
Reimherr et al., 1989; Faries et al., 2001; Evans et al., 2004; Trivedi and
Rush, 1995). Investigators, study site staff, and study subjects were
blinded to the true baseline (randomization) visit that occurred at week
2.

At week 2, the blinded randomization criteria included a total
HamD17 score ≥16 and HamD17 score improvement< 50% from week
0. There were no MADRS randomization criteria. Thus, subjects whose
total HamD17 or MADRS scores fluctuated by<50% but remained
above the minimum HamD17 score criterion (≥16) at week 2 were
randomized. An additional criterion for the IDS-SR30> 28 was re-
moved mid-study following an amendment.

Subjects who met the specified randomization criteria at the week 2
visit were randomly assigned (1:1 allocation) to placebo plus ongoing
ADT or MSI-195 (800 mg) plus ongoing ADT for an additional 6 weeks
of double-blind treatment. Subjects who did not meet randomization
criteria at week 2 remained in the study as non-evaluable subjects and
continued to receive placebo plus their ongoing ADT. Thus, non-eva-
luable subjects were managed identically to the randomized, evaluable
subjects and trial sites presumed that this was an 8-week double-blind,
placebo-controlled study. Following randomization at week 2 (the true
baseline visit), all subjects returned to the clinic at weeks 4, 6, and 8 for
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follow-up assessments. In addition, there were telephone safety visits at
Weeks 1, 3, and 9.

2.2. Statistical analyses

The intent-to-treat (ITT) set was used for the primary analysis of all
efficacy endpoints using only those subjects who had at least one as-
sessment post randomization (week 2). For the primary analysis of
study treatment outcome between the candidate drug (MSI-195) and
the evaluable placebo group in the ITT population, the endpoint of
change from randomization (Week 2) to the end of study (Week 8) of
the total HAM-D17, MADRS, IDS-SR3O, and CGI-S scores were analyzed
using a mixed model, repeated measures (MMRM) procedure utilizing
all post-randomization change scores. The full results of the primary
analysis have been reported elsewhere (Targum et al., 2018).

In the current analysis, we focused on the HamD17 and MADRS.
Analyses of treatment outcome of the combined evaluable and non-
evaluable placebo-assigned subjects used the 8-week treatment interval
from the presumptive baseline (week 0) to week 8. Statistical analyses
used the last observation carried forward (LOCF) method, analysis of
variance, and Students t-test where appropriate. Treatment response for
the placebo-assigned subjects was defined as an improvement of the
total HamD17 score or MADRS ≥50% for stated time intervals (weeks
0–2, 0–8, and 2–8). Remission was defined as a total HamD17 score of
≤7 or total MADRS of ≤11.

Post-hoc analyses also compared a sub-group of subjects who had
been randomized to either the candidate drug (MSI-195) or the evalu-
able placebo-assigned group. The post-hoc dataset included only sub-
jects who had a total score fluctuation of< 20% between weeks 0–2
(the double-blind placebo lead-in period). This criterion was similar to
the original screen to week 0 protocol eligibility criterion and is con-
sistent with other reported studies (Altin et al., 2014; Targum and
Catania, 2017). The HamD17 and MADRS outcomes were examined in
separate analyses.

3. Results

There were 615 subjects screened for this study of who 239 (38.9%)
were screen failed prior to week 0. Of the remaining subjects, 336

subjects began the two-week double-blind placebo lead-in period and
had at least one post-randomization visit beyond week 2. There were
227 subjects who met study eligibility criteria at week 2, qualified for
the ITT set, and were randomly assigned (1:1 allocation) to either MSI-
195 (n = 117) or the evaluable placebo-assigned group (n = 110) for
the 6-week double-blind treatment phase. The subjects who did not
meet randomization criteria were continued in the non-evaluable pla-
cebo-assigned group (n = 109). Within the non-evaluable group, 93
subjects (85.3%) were not randomized because their HamD17 score
was< 16 at week 2.

The full study results have been reported elsewhere (Targum et al.,
2018) and revealed that MSI-195-assigned subjects did not achieve
statistically significant separation from the evaluable placebo-assigned
subjects on any of the clinical measures in the 6-week double-blind
period that followed randomization. MSI-195 was well tolerated and
the predominant treatment emergent adverse events (TEAEs) were mild
and primarily related to the gastrointestinal tract.

3.1. Impact of early score fluctuation on eventual placebo response

There were 219 placebo-assigned subjects at week 2 that included
110 from the evaluable placebo group and 109 from the non-evaluable
group. We examined:

• The total HamD17 and MADRS score trajectories for all placebo-as-
signed subjects. We plotted the trajectories of the placebo-assigned
subjects who had<20% HamD17 or MADRS score fluctuation, ≥
20% but< 50% score fluctuation, and ≥50% score fluctuation
(meeting the criterion for treatment response) between weeks 0 and
week 2 (Figs. 2 and 3).

• The overall score changes of the mean HamD17 and MADRS scores
at week 8 relative to the HamD17 and MADRS score fluctuation
between week 0 (the presumptive baseline) and week 2 (the true
baseline visit). We used<20% and ≥20% score fluctuation be-
tween weeks 0–2 as the cut-off (Tables 1 and 2).

3.1.1. Early HamD17 score fluctuation and eventual outcome
There were 336 subjects (including all 219 placebo-assigned sub-

jects and 117 subjects later assigned to MSI-195) who entered the

Fig. 1. Horizon study design: MSI-195 as augmentation in MDD subjects
Randomization criteria was HamD17 ≥ 16 at week 2 and < 50% response between weeks 0–2.
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double-blind placebo lead-in at week 0. In this study, 41 of all 336
subjects enrolled at week 0 (12.2%) met criteria for a HamD17 placebo
response by week 2.

Fig. 2 graphically depicts the total HamD17 score trajectories for all
219 placebo-assigned subjects during the 8 weeks of double-blind
treatment. An early HamD17 score fluctuation during the double-blind

placebo lead-in was associated with sustained response over 8 weeks.
Table 1 examines the effect of the early HamD17 score changes

between weeks 0–2 on the eventual study outcome in the placebo-
treated subjects. The table compares the eventual 8-week (endpoint)
placebo response and remission rates for placebo-assigned subjects who
had< 20% HamD17 score fluctuation, ≥20% score fluctuation, as well

Fig. 2. Early HamD17 score change (weeks 0–2) and subsequent HamD17 trajectory to week 8
placebo-assigned subjects (n = 219).

Fig. 3. Early MADRS score change (weeks 0–2) and subsequent MADRS trajectory to week 8
placebo-assigned subjects only (n = 219).
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as those with early placebo or remission responses at week 2. As shown,
the 101 subjects with<20% early HamD17 score fluctuation (46.1% of
all placebo-assigned subjects) had significantly less overall improve-
ment by week 8 relative to subjects who had ≥20% fluctuation be-
tween weeks 0 and 2 (p < 0.0001).

As shown in Table 1, 35 of the 41 subjects (85.4%) who met the
HamD17 placebo response criterion at week 2 were still placebo re-
sponders at week 8 in contrast to 31 of the 101 placebo-assigned sub-
jects (30.4%) with<20% HamD17 fluctuation between weeks 0–2
(Χ2 = 32.9; df = 1; p < 0.0001).

The early HamD17 response and remission rates were largely sus-
tained at 8 weeks. Between weeks 2–8 (the true double-blind treatment
period), the subjects with ≥20% HamD17 score fluctuation between
weeks 0–2 actually had less score improvement than subjects with<
20% score fluctuation (p = 0.13).

Only 5 of the 118 placebo-assigned subjects with ≥20% HamD17

score fluctuation got worse between weeks 0–2. Four of these 5 subjects
became placebo responders and 3 were in remission at week 8.

3.1.2. Early MADRS score fluctuation and eventual outcome
In this study, 50 of the 336 subjects entering the double-blind pla-

cebo lead-in at week 0 (14.9%) met criteria for a MADRS placebo re-
sponse by week 2.

Fig. 3 graphically depicts the total MADRS score trajectories for all
placebo-assigned subjects during the 8 weeks of double-blind treat-
ment. Similar to the HamD17 response trajectory, an early MADRS score
fluctuation (≥20%) during the double-blind placebo lead-in was as-
sociated with sustained response at 8 weeks.

Table 2 examines the effect of early MADRS score changes on the
eventual study outcome in the placebo-treated subjects. Similar to the
HamD17 response, the 94 subjects with< 20% early MADRS score
fluctuation (42.9% of all placebo-assigned subjects) had significantly
less overall improvement by week 8 relative to subjects who had ≥20%
MADRS fluctuation between weeks 0 and 2 (p < 0.0001).

Similar to the HamD17 response, 41 of the 50 subjects (82.0%) who
were MADRS placebo responders at week 2 sustained the placebo re-
sponse by week 8 in contrast to 17 of 94 subjects (23.0%) with<20%
MADRS fluctuation between weeks 0–2 (Χ2 = 52.8; df = 1;
p < 0.0001).

Between weeks 2 and 8 (the true double-blind treatment period),
the MADRS score improvement was identical between placebo-assigned
subjects who had< 20% or ≥20% MADRS fluctuation between weeks
0 and 2 (p = ns).

Only 3 of the 125 placebo-assigned subjects with ≥20% MADRS
score fluctuation got worse between weeks 0–2. Two of these 3 subjects
became placebo responders and 1 was in remission at week 8.

3.2. Post-hoc analyses of evaluable subjects with< 20% early score
fluctuation

We conducted a post-hoc analysis of the 217 evaluable ITT subjects
using a randomization criterion of< 20% score fluctuation on either
the total HamD17 or MADRS between weeks 0–2 (the double-blind
placebo lead-in period). The resulting sub-groups had 162 subjects in
the HamD17 analysis and 144 subjects in the MADRS analysis (Figs. 4
and 5).

As shown in Figs. 4 and 5, the effect sizes (ES) favoring MSI-195
over placebo improved in both the HamD17 and MADRS sub-group
analyses relative to the ITT population. In the MADRS sub-group ana-
lysis, the ES improved from 0.125 in the ITT group to 0.404, and the
MSI-195 sub-group revealed a statistically significant benefit over pla-
cebo (F = 6.39; df = 1; p = 0.012). A reduced placebo response ob-
served during weeks 2–8 in subjects with< 20% score fluctuation fa-
cilitated the enhanced ES. Between weeks 2–8, only 15 of the 74
evaluable subjects (20.2%) with< 20% MADRS score fluctuation be-
tween weeks 0–2 were placebo responders in contrast to 35 of the 110Ta
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subjects (31.8%) in the original placebo-assigned ITT population
(Χ2 = 2.43; df = 1; p = 0.12).

4. Discussion

The Horizon study compared MSI-195 (a proprietary formulation of
SAMe) with placebo in MDD subjects with a documented inadequate
response to their ongoing ADT. The overall study failed to meet its pre-
specified clinical endpoints (Targum et al., 2018). As part of the study
design, we included a two-week double-blind placebo lead-in phase to
identify and exclude early placebo responders. The clinical trial sites
were blind to the 2-week placebo-lead-in period, blind to the week 2
randomization criteria, and consequently presumed that the trial was a
conventional 8-week double-blind, placebo-controlled study.

The 227 subjects who met the week 2 randomization criteria were
allocated in 1:1 fashion to MSI-195 (n = 117) or placebo (n = 110) in
addition to their ongoing ADT. To maintain the blind, the 109 non-
evaluable subjects who failed the week 2 randomization criteria con-
tinued on placebo plus their ongoing ADT for the full 8-week double-
blind treatment.

We examined the response trajectory of the combined group of 219

evaluable and non-evaluable placebo-assigned subjects. Placebo-as-
signed subjects with ≥20% HamD17 or MADRS total score fluctuation
(improvement or worsening) during the double-blind placebo lead-in
period had significantly higher rates of placebo response and remission
at week 8 (Tables 1 and 2). These findings of a sustained placebo re-
sponse following an early response (within 2 weeks of randomization)
are consistent with several other studies that have analyzed different
MDD populations (Faries et al., 2001; Szegedi et al., 2009; Altin et al.,
2014; Targum and Catania, 2017; Targum, 2017; Targum et al., 2018).

In this study, 12.2% of subjects entering week 0 had ≥50% HamD17

improvement (the defined placebo response) by week 2 and 14.9%
were MADRS placebo responders. Over 80% of the subjects who had
≥50% HamD17 or MADRS score improvement during the 2-week
double-blind placebo lead-in period (weeks 0–2) sustained that re-
sponse at week 8. Hence, the early score improvement prior to rando-
mization at week 2 had a marked effect on the endpoint.

In this study, a ≥20% total score fluctuation (improvement or
worsening) of either the HamD17 or MADRS during the 2-week double-
blind placebo lead-in period adversely affected the eventual treatment
outcome at week 8 (endpoint). As shown in Figs. 4 and 5, a post-hoc
analysis of evaluable subjects (ITT population) that excluded subjects

Table 2
Early MADRS score changes and study outcome. in placebo-treated subjects MADRS.

MADRS <20% MADRS fluctuation
between weeks 0–2

≥20% MADRS fluctuation
between weeks 0–2

p
<20% vs. ≥20%

Early placebo response (at
week 2)

Early remission MADRS ≤11
(at week 2)

n 94 125 50a 35

Δ week 0–2 −1.9 ± 2.8 −13.3 ± 7.3 F = 203.4;
p < 0.0001

19.6 ± 5.7 −20.5 ± 6.3

Δ week 0–8 −8.6 ± 9.4 −20.0 ± 9.8 F = 75.0;
p < 0.0001

−21.4 ± 10.2 −21.6 ± 9.5

Δ week 2–8 −6.6 ± 9.3 −6.7 ± 9.6 F = 0.0; p = ns −1.7 ± 8.2 −1.1 ± 6.7
Placebo response at 8

weeks
17 (23.0%) 96 (76.8%) λ2 = 71.7;

p < 0.0001
41 (82.0%) 29 (82.9%)

Remission at 8 weeks 15 (20.3%) 76 (60.8%) λ2 = 42.6;
p < 0.0001

36 (72.0%) 25 (71.5%)

a 50 of 336 enrolled subjects (14.9%) were MADRS placebo responders between weeks 0–2.

Fig. 4. Comparison between MSI-195 and placebo: HamD17 in a post-hoc sub-group with early HamD17 score fluctuation<20%.
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with ≥20% early score fluctuation yielded higher effect sizes (ES) for
both the HamD17 and MADRS sub-groups, and yielded statistical sig-
nificance for MSI-195 over placebo in the MADRS sub-group
(p = 0.012). The ES in the MADRS sub-group favoring MSI-195 im-
proved from 0.125 to 0.404. An ES ≥ 0.40 is considered clinically
significant in antidepressant trials (Faries et al., 2000; Bech, 2017). The
marked difference of the ES in this post-hoc analysis was largely de-
termined by a reduced placebo response between weeks 2–8 (Table 2).
We have shown a similar enhancement of the ES following post-hoc
adjustments for early score fluctuation in other MDD studies as well
(Targum, 2018; Targum and Catania, 2018).

Some authors believe that a placebo lead-in period does not improve
the assessment of treatment effect (Trivedi and Rush, 1995; Whitlock
et al., 2019). We believe that the establishment of a more reliable
baseline score may offset some of the inherent limitations of rating scale
measurement in MDD (Bech, 2017). Study designs that identify and
exclude potential subjects who present with fluctuating symptoms prior
to randomization may facilitate a more stable baseline measurement.
The optimization of a reliable baseline measure is clearly an asset for
signal detection.

We do not presume that a study design strategy that excludes sub-
jects with early score fluctuation will necessarily be effective in other
depression studies. However, the results do highlight the importance of
subject selection and study design on the ultimate success of any clin-
ical trial. Clearly, a validated neurobiological marker that identifies
likely placebo responders would be desirable and might ameliorate
some of the inherent challenges of subject selection (Trivedi et al.,
2016). For instance, recent brain activation studies using resting-state
fMRI during emotional conflict task paradigms have generated models
that may differentiate antidepressant versus placebo-specific response
patterns that could be prognostic markers (Goldstein-Piekarski et al.,
2018; Zilcha-Mano et al., 2019; Fonzo et al., 2019). Meanwhile, ap-
propriate subject selection remains a challenge in every clinical trial.

The findings reported in this post-hoc analysis of the Horizon study
demonstrate that subjects who reveal early score fluctuation regardless
of treatment assignment can adversely affect the assessment of the
eventual treatment effect. Our findings are based on this one study and
require prospective confirmation from other studies. However, the

findings suggest that study designs that anticipate and attempt to
manage early response prior to randomization may yield more mean-
ingful outcome data for trials of MDD, and possibly other disorders as
well.
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