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Abstract 

Many double-blind, placebo-controlled, antidepressant clinical trials conducted in patients with 

major depressive disorder (MDD) fail to separate the candidate drug from placebo.  Multiple 

factors can affect trial outcomes including the patient’s expectations and motivation, the 

clinician’s ratings competency and reliability, and the design of the trial itself. Two factors 

affecting treatment outcome associated with trial design are 1) the reliability of the baseline 

measure, and 2) an early, indiscriminate symptomatic response following randomization that can 

occur regardless of treatment assignment.   

The motivation to participate in the trial itself can influence the baseline measurement as well as 

the early symptomatic response that follows the baseline.  An unreliable baseline measure will 

affect all subsequent symptomatic assessments during the clinical trial and may affect the 

interpretation of results.  

The baseline measure is usually the primary contingency variable used to evaluate treatment 

outcome in clinical trials and is typically a single point in time measurement obtained sometime 

on the baseline day.  It is well known that the symptoms of MDD naturally fluctuate during the 

day (diurnal variation) and from day to day as well.  Consequently, it is unrealistic to presume that 

a single point in time measurement can accurately and reliably capture the true symptom severity 

of all MDD patients at baseline.   

Several MDD trials have revealed an early symptomatic response that occurs shortly after 

randomization regardless of treatment assignment.  It has been shown that the early symptomatic 

response may be sustained throughout the trial, includes patients assigned to placebo, and may 

impede signal detection at the end of the study.   

This review explores the importance of baseline reliability and the influence of early symptomatic 

response in some clinical trials of MDD patients and considers an alternative assessment method 

(ecological momentary assessment) as an innovative strategy to improve the reliability of the 

baseline measurement.   
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1.0 Introduction 

 

Major depressive disorder (MDD) is a highly 

prevalent, often under-treated illness that 

affects nearly 340 million people worldwide 

and is the second leading cause of disability 

in the world (1-3).  In the United States, it is 

estimated that the social, economic, and 

medical costs of MDD are between $17-$44 

billion and result in over 200 million lost 

workdays each year (1).  Although many 

antidepressant treatments (ADT) have been 

approved, only 30-40% of MDD patients 

achieve remission after their first 

antidepressant treatment, and some patients 

do not respond at all (4).  Therefore, there is 

still a critical need for more effective 

antidepressant drugs for MDD.   

The route to new drug approval is achieved 

through an extensive clinical trial process 

that necessarily requires the demonstration of 

both drug efficacy and safety.  Many of the 

double-blind, placebo-controlled, ADT 

clinical trials conducted in patients with 

MDD fail to separate the candidate drug from 

placebo.  Clinical trials are experiments that 

require voluntary patient consent and 

cooperation with rigorously defined study 

procedures and time-consuming study 

designs that include placebo-control groups.  

The informed consent form provides details 

about the chances of getting placebo and a list 

of possible adverse events that may occur as 

well.  It is understandable that many 

depressed patients are not willing to 

participate in a clinical trial and that the 

patients who do consent may represent a 

unique population whose hopes and 

expectations may influence their treatment 

response (5-6).  In fact, some authors argue 

that the mere participation in a clinical trial 

can generate a placebo response that can 

subsume a large part of the overall response 

(7-11). 

The baseline measurement is a fundamental 

key to clinical trial success because it is the 

primary contingency variable for all 

subsequent measurements.  The assessment 

is generally obtained as a single point in time 

symptomatic measurement administered 

sometime on the baseline day.  Although 

assessed at a single point in time, the 

instruments typically used are the Hamilton 

rating scale for depression (HamD17) or 

Montgomery-Asberg depression rating scale 

(MADRS) that inquire about the presence 

and severity of symptoms in the past week 

(12-13).  The reliability of the baseline 

measurement has been challenged by several 

investigators (5-6,14-16).  Symptom 

fluctuation is one reason for baseline 

unreliability.  It is well known that the mood 

symptoms of MDD patients can fluctuate 

during the day (diurnal variation) as well as 

from day to day (17-19).  Consequently, it is 

unrealistic to presume that a single point in 

time measurement obtained on the baseline 

day can reliably capture the true clinical 

status of all MDD patients entering clinical 

trials.  Obviously, a reliable baseline is 

critical to the reliability of all subsequent 

assessments of symptomatic change (6, 14, 

20).  

It is not uncommon that a moderate, early 

symptomatic improvement will occur within 

the first week or two following the baseline 

day regardless of the randomized treatment 

assignment (14, 16, 21-29).  Expectation 

biases, inflated scores, and other non-specific 

factors related to study participation may 

influence this early response (5-7, 11, 28). 

The early symptomatic response is often 

sustained throughout the duration of the 

clinical trial regardless of whether patients 

are assigned to the drug candidate or placebo 

(14, 16, 23, 28).  Nearly 50% of placebo 

controlled MDD drug studies fail to separate 

drug from placebo due, in part to a higher 

than anticipated placebo response at the end 

of the study (22-23, 30-32). 

This brief review will examine the effects of 

symptom fluctuation on baseline reliability, 
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explore the influence of early symptomatic 

improvement regardless of treatment 

assignment on treatment outcome, and 

consider an alternative assessment method 

(ecological momentary assessment) as an 

innovative strategy to improve the reliability 

of the baseline measurement to optimize 

signal detection.   

 

2.0 The enigma of baseline reliability  

 

Clinical investigators have long understood 

the importance of a reliable baseline 

measurement to achieve meaningful clinical 

trial outcomes.  Among the multiple factors 

that influence trial outcomes are the patient’s 

expectations and motivation, and the 

clinician’s ratings competency and 

reliability. The inclusion criteria for most 

clinical trials require that a potential study 

candidate meet a minimum symptom severity 

threshold criterion at the screen and baseline 

visits in order to qualify for randomization 

into the clinical trial.  Awareness of the 

severity criterion may influence the 

endorsement and ratings of symptoms by 

both the patients seeking enrollment and by 

the clinicians who rate the potential study 

candidate.  There may be a temptation to 

exaggerate symptoms and inflate the baseline 

score to meet the eligibility threshold.  The 

consequence of baseline score inflation is an 

unreliable baseline measurement that can 

affect all subsequent assessments.   

Ratings reliability is another factor that may 

influence every assessment in a clinical trial, 

and particularly the baseline severity score.  

The symptomatic questionnaires used in 

MDD trials include many subjective items 

that require personal perspective that can 

differ from individual to individual.  In fact, 

the scores recorded by two trained clinician 

raters about the same patient scored at the 

same time may be discordant and can often 

differ from the patient’s self-ratings (29, 33).    

It is not possible to affirm the accuracy of any 

singular measure as a “true” reflection of a 

patient’s current clinical condition.  

However, it is possible to affirm the 

reliability of paired ratings made by two 

different raters of the same assessment are 

reasonably close.  The recent availability of 

remote surveillance methods that offer site-

independent scoring confirmation of 

recorded site-based interviews has increased 

confidence about ratings reliability at all 

study visits (29).  Several studies have 

demonstrated a high inter-rater scoring 

correlation on depression rating instruments 

between paired clinician-clinician ratings and 

between paired clinician-patient self-ratings 

(29, 33).    

 

2.1 Baseline reliability and symptom 

fluctuation 

 

Another factor affecting the reliability of the 

baseline measurement is symptom 

fluctuation, an inherent clinical characteristic 

observed in many patients with MDD (17, 19, 

34).  It is well known that the severity of the 

symptoms associated with major depressive 

disorder may fluctuate during the day 

(diurnal variation) and change from day to 

day as well (17-18).  Daily symptom 

fluctuation may affect the stability and 

reliability of the baseline measure.   

Evans and colleagues (15) suggested that an 

unreliable baseline measure is a possible 

source of unsuccessful trial outcomes.  They 

examined placebo response and treatment 

outcome relative to the extent of 

symptomatic change (fluctuation) that 

occurred between the screen and baseline 

visits on the total score of the HamD17.  They 

merged data from four different 6-8 week, 

randomized, double-blind, placebo-

controlled ADT studies of MDD patients 

(n=557 patients).  The study inclusion criteria 

for each of these 4 ADT studies differed from 

most MDD trials in that all eligible patients 

required a minimum score of 22 on the 
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HamD17 at the screen visit but had no 

symptom severity threshold criterion at the 

baseline visit.  Thus, severity scores could 

improve but the patient was still eligible to 

enter the study.  The analysis showed a mean 

change in the total HamD17 score between the 

screen and baseline visits of only 1 point in 

the combined study population, but that 

individual patient total HamD17 scores 

changed widely from 13 points of 

improvement to 8 points of worsening.  

Furthermore, many patients revealed 

substantial individual HamD item score 

volatility (symptom fluctuation) as well.  The 

authors’ found that the patients who had total 

HamD17 score improvement or worsening of 

2 points or greater between screen and 

baseline had higher placebo responses and 

poorer drug–placebo separation at the end of 

the study than the patients who had less score 

fluctuation between the screen and baseline 

visits (15).  These findings suggest that 

symptom fluctuation between the screen and 

baseline visits could affect treatment 

outcome and reinforce the concern about the 

reliability of the baseline measure. 

The challenge of establishing a reliable 

baseline measure is compounded by the 

conventional method of measurement that 

relies on a single point-in time assessment at 

baseline.  As shown in the analyses of Evans 

and colleagues (15), changes of 2 points or 

greater between screen and baseline on the 

HamD17 can impede signal detection.  The 

assessment method in their 4 studies as well 

as the assessments used in most clinical trials 

is based upon the patient’s recall of their 

symptoms over the past week.  It is probably 

unrealistic to expect that depressed patients 

will have an accurate retrospective recall of 

their symptoms over the past week (35).  

Further, the diurnal variation of depressive 

symptoms affects the reliability of any single 

point in time measurement.  An alternative 

strategy for measurement is offered by the 

availability of ecological momentary 

assessment (EMA) tools (36-38).   

EMA (also called experience sampling 

methods) was introduced as a method to 

sample the daily life experience of patients in 

real-time (18, 36-38).  We used EMA via 

smartphone to assess patient self-ratings of 

the HamD6, a subscale of the HamD17 in 

depressed patients meeting criteria for MDD 

(39-40).  Patients were asked to assess their 

symptoms twice daily during the week prior 

to an open-label initiation of antidepressant 

treatment and on each subsequent treatment 

day.  Figure 1 displays the mean patient rated 

HamD6 scores for 34 treated patients from 

day -6 through the first 14 days of treatment.  

As shown, the mean HamD6 scores fluctuated 

from AM to PM as well as from day to day.  

The mean AM and PM  baseline values 

differed from the mean HamD6 scores on day 

-1 and day 1.  Some patients revealed marked 

symptom fluctuation from assessment to 

assessment.  These findings demonstrate the 

presence of symptom fluctuation as an 

inherent clinical characteristic of MDD as 

described in the DSM-5 (17). 
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Figure 1: Daily symptom fluctuation recorded in patients with major depressive disorder 

 
 
NOTE: Displays patient self-ratings of the 6 item Hamilton rating scale for depression (HamD6) obtained via 

smartphone twice daily before and after initiation of open-label antidepressant on day 0 (n=34) 

 

Symptom fluctuation is particularly 

important for studies of rapidly acting 

antidepressants when an endpoint may be 24 

hours.  In one recent ADT study of MDD 

patients who had not responded to ongoing 

ADT, the MADRS was administered on a 

daily basis to hospitalized MDD patients 

before and after randomization by remote 

raters who were blind to the visit day, timing 

of randomization, or any treatment emergent 

adverse events (41).  The primary study 

endpoint for this study was the MADRS at 24 

hours after randomization. The study plan 

was to randomize only those MDD patients 

who demonstrated relative symptom score 

stability (<25% total score fluctuation) and 

maintained a total MADRS severity score of 

at least 21 for the 4 days preceding the 

baseline visit.  The findings showed that the 

total MADRS score fluctuated daily in many 

patients.  In this study, 31 of 73 potential 

study candidates continued to meet eligibility 

criteria and were ultimately randomized at 

baseline.   Among the screen failures, 14 

potential study candidates were excluded 

because of marked symptom fluctuation or 

MADRS scores that fell below 21 prior to 

randomization.  

It is clear that the inherent clinical 

characteristic of daily symptom fluctuation 

experienced by many MDD patients 

challenges the stability and consequently the 

reliability of a single point-in-time baseline 

measurement. 

 

2.2 The effect of early symptomatic 

response on treatment outcome 

 

As noted above, patient and clinician 

motivations may affect the reliability of the 

baseline measurement and generate score 

inflation in some instances.  Therefore, it is 

not surprising that many depressed patients 

show substantial symptomatic improvement 
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assignment (14, 16, 21-29).  Baseline score 

inflation followed by indiscriminate 

symptomatic improvement regardless of 

treatment assignment will increase the 

placebo response and impede signal detection 

at the end of the study. 

In a meta-analysis of over 6500 MDD 

patients, Szegedi and colleagues (26) 

reported that early symptomatic 

improvement within the first 2 weeks 

following randomization was a predictor of 

treatment outcome.  Similarly, in an analysis 

of 8 double-blind MDD trials, Altin and 

colleagues (42) reported that a ≥20% 

improvement of the total HamD17 score 

within 2 weeks post-randomization yielded 

higher response and remission rates at the end 

of the study in both the duloxetine and 

placebo treated groups than in the patients 

who had <20% HamD17 score improvement.   

In a study of MDD patients who had an 

inadequate response to their ongoing ADT, 

Targum (28) found an early symptomatic 

response of ≥20% improvement one week 

after randomization in 111 of 353 

randomized patients (31.4%) regardless of 

treatment assignment on the total MADRS 

score.  As shown in Figure 2, a higher 

percentage of MADRS score improvement 

within the first week following double-blind 

randomization was sustained at the study 

endpoint (week 6).   Early response yielded 

significantly higher response and remission 

rates at the study endpoint than patients who 

had less improvement in the first week 

regardless of treatment assignment (28).  The 

77 patients who had symptomatic worsening 

at week 1 (<0% MADRS score improvement 

from baseline) had significantly less response 

and remission than the other 276 patients in 

the study (p < 0.0001 for both).  Similarly, 

patients with <20% MADRS score 

improvement at week 1 achieved a 21.9% 

response and 12.8% remission rate at week 6 

in contrast to 55.0% and 42.3% in patients 

who had ≥20% improvement at week 1 (both 

p < 0.0001).  Finally, 24 of the 31 patients 

(74.4%) who achieved a conventionally 

defined full response by week 1 (≥50% 

MADRS improvement) sustained the 

response at week 6 in contrast to 46 of 322 

patients (39.4%) with <50% improvement at 

week 1 who eventually became responders 

(Х2= 66.98; p < 0.0001), and 22 early 

responding subjects (71.0%) achieved 

remission by week 6 in contrast to 56 patients 

(17.4%) with <50% improvement at week 1 

(Х2= 44.09; p < 0.0001). 

 

In another MDD study that used patient self-

ratings, Targum and Catania (29) reported 

that early improvement on the Quick 

Inventory of Depressive Symptoms (QIDS-

SR16) scored 2 weeks after randomization 

was associated with significantly higher 

response rates regardless of treatment 

assignment at the end of a 6-week double-

blind, placebo-controlled clinical trial. In this 

study, 26% of the acutely depressed MDD 

patients met criteria for a full treatment 

response (50% improvement from baseline) 

on the QIDS- SR16 at week 2 regardless of 

treatment assignment. By week 6, 87.5% of 

these early QIDS-SR16 responders were still 

responders.  A post-hoc analysis that 

excluded the patients who had demonstrated 

>50% QIDS-SR16 improvement from the 

baseline score during the first 2 weeks 

enhanced the effect size favouring the 

experimental treatment from 0.33 to 0.64 for 

the QIDS-SR16 despite reducing the sample 

size (29).  
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Figure 2: Effect of early symptomatic response on eventual total MADRS score (includes all 

patients regardless of treatment assignment) 

 

 
 

Adapted from Targum, J Psychiatric Research 95: 276–281.2017 
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a 1-week single-blind, placebo lead-in 

design, 33 of 627 MDD patients (5.3%) 

improved by 25% or more on the total score 

of the HamD17 during the lead-in period (14).  

The investigators conducted 2 additional 

MDD studies that employed a double-blind 

variable placebo lead-in design that hid the 

true randomization visit from everyone.  In 

this double-blind variable design, 

approximately 50% of the eligible patients 

were randomized to drug or placebo at the 

baseline visit (week 0) and the other 50% 

were given double-blind placebo for 1 week 

prior to a randomization visit at week 1. Both 

patients and clinical trial staff were blinded to 

the placebo lead-in design and the variable 

timing of the randomization visits.  To 

maintain the blind after randomization, all of 

the patients continued in the study regardless 

of their early responses.  In these two double-

blind placebo lead-in studies, 36 of the 128 

MDD patients (28.1%) met the authors’ 

criterion for early response (25 % 

improvement from baseline) during the 1-

week double-blind placebo lead-in period in 

contrast to only 5.3% as noted in the 

abovementioned single-blind studies 

conducted by the same investigators.  It is 

noteworthy that 22 patients in the double-

blind placebo lead-in design (13.9%) 

improved by 50% from baseline (the 

conventionally defined placebo response) 

during 1-week placebo lead-in period (14). 

Faries and colleagues (14) reported that the 

double-blind placebo lead-in responders 

sustained their early response at the study 

endpoint.  After 8 weeks of continued 

double-blind placebo treatment, the early 

placebo lead-in responders had a 

significantly lower endpoint total HamD17 

score than the patients who were not placebo 

lead-in responders (HamD17 = 7.6 vs. 16.0; p 

= 0.001).  The sustained placebo response 

that followed the early response affected 

signal detection at the end of the study.  As 

part of their prospective analysis, these 

investigators removed the 25 % 

improvement placebo lead-in responders and 

found an increase in the mean endpoint 

HamD17 placebo group severity scores. This 

adjustment for early responders resulted in an 

increased drug–placebo treatment difference 

in one of the two studies (14). 

The 2 double-blind placebo lead-in studies 

conducted by Faries and colleagues (14) 

placed only half of the enrolled subjects in the 

1-week placebo lead-in period.  In a more 

recent study, Targum and colleagues (16) 

included all of the eligible depressed patients 

in a two-week double-blind placebo lead-in 

period that preceded a 6-week ADT trial of 

MDD patients who had an inadequate 

response to their ongoing ADT.  Similar to 

Faries and colleagues, both the patients and 

clinician raters were blinded to the 2-week 

placebo-lead-in period and presumed that the 

trial was a conventional 8-week double-

blind, placebo-controlled study.  The study 

included assessments of both the MADRS 

and the HamD17 scales.  At the end of the 2-

week double-blind placebo period, 14.9% of 

the depressed patients were MADRS placebo 

responders (≥50% total score improvement 

from baseline) and 12.2% were HamD17 

placebo responders.  These results are very 

similar to the 13.9% HamD17 placebo 

response rate reported by Faries and 

colleagues during the 1-week double blind 

placebo lead-in phase of their studies (14). 

Targum et al (16) examined the effect of the 

2-week double-blind placebo lead-in period 

on the eventual treatment outcome after 6 

weeks of randomized, double-blind 

treatment.  There were 227 patients who met 

week 2 randomization criteria and were 

allocated to the study drug (n = 117) or 

placebo (n = 110) in addition to their ongoing 

ADT. To maintain the blind, the 109 non-

evaluable subjects who failed to meet the 

randomization criteria at week 2 continued 

on placebo for the full 8-week double-blind 

treatment.  The response trajectory of the 
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study drug treated group, the evaluable, and 

the non-evaluable placebo-assigned subjects 

was examined.  Similar to other studies, most 

of the double-blind placebo lead-in 

responders sustained their response to the 8-

week study endpoint.  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 response at week 8.  For 

instance, 41 of the 50 patients (82.0%) who 

were MADRS placebo responders at week 2 

sustained the placebo response by week 8 in 

contrast to 17 of 94 subjects (23.0%) 

with<20% MADRS score change between 

weeks 0–2 (2 = 52.8; df = 1; p < 0.0001).  

Further, placebo-assigned subjects with 

≥20% but <50% 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 

compared to patients with <20% score 

changes during that period as well (16).  

Hence, the early score improvement prior to 

the true randomization visit at week 2 had a 

marked effect on the endpoint.   

This study failed to separate the experimental 

drug treatment from placebo in its primary 

analysis.  However, a post-hoc analysis that 

excluded the patients who had ≥20% score 

change during the double-blind placebo lead-

in period enhanced the effect size (ES) 

favoring the experimental treatment over 

placebo on both the MADRS and HamD17 

sub-group post-hoc analyses relative to the 

ITT population.   For instance, in the 

MADRS sub-group analysis, the ES 

improved from 0.125 in the ITT group to 

0.404, and the experimental treatment now 

revealed a statistically significant benefit 

over placebo (F = 6.39; df = 1; p = 0.012). 

The early symptomatic response as reported 

in these studies are consistent with the reports 

of other investigators and serve to document 

an inherent phenomena of early response 

seen in randomized, placebo-controlled 

clinical trials with MDD patients (14, 22-25, 

28-29, 42).   

 

2.4 Ecological momentary assessment  

 

The challenge of obtaining meaningful 

clinical trial outcomes is compounded by the 

conventional clinician rated method of 

measurement that relies on a single point-in 

time assessment at baseline. An alternative 

strategy for symptom severity measurement 

is offered by the availability of ecological 

momentary assessment (EMA) tools.  EMA 

(also called experience sampling methods) 

have been introduced as methods to sample 

the daily life experience of patients in real-

time (18, 36-38).  EMA can assess 

symptoms, activity, cognitive functioning, 

and biology in the moment as frequently 

during the day as desired and obviates any 

concerns about retrospective recall bias (37).   

EMA may be a better approach to 

establishing a reliable baseline because it is 

based on recency of experience rather than a 

one week recall of symptoms.  Clearly, 

retrospective recall of symptoms or recent 

behavior may be inaccurate because 

memories may be affected by immediate 

concurrent events or poorly recalled, 

particularly in depressed patients (35).  

Further, the diurnal variation of depressive 

symptoms may affect the reliability of any 

single point in time measurement.  The 

collection and averaging of multiple 

measures over a shorter time frame may yield 

a more stable, clinically reliable baseline 

score. 

We conducted a small pilot study to examine 

the utility of EMA to track mood symptoms 

in a clinical trial in acutely depressed MDD 

patients (40).  In this small study, patient self-

ratings of the HamD6 by EMA were highly 

correlated with the corresponding clinician 

ratings of the HamD6 done at screen, 

baseline, and weeks 2, 4, and 6 of treatment.  
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Further, daily patient self-rated EMA HamD6 

scores done between the bi-weekly clinic 

visits identified some of the treatment 

responders 1-2 weeks before the clinician 

ratings caught up.  These preliminary 

findings are interesting but require 

additional, much larger studies to explore the 

usefulness of EMA in clinical trials. 

EMA offers the opportunity to collect 

frequent patient self-ratings of their own 

symptoms.  Patient rated outcomes are 

important in MDD.  Depression is primarily 

a subjective experience such that the 

assessment of patient-perceived depressive 

symptoms may contribute more than 

clinician rated measures to predict 

pharmacological treatment outcome and 

offer important clinical information not 

accessible through the conventional clinician 

rating scales.  The patient’s self-assessment 

of his or her own depressive symptoms may 

be an essential companion to traditional 

clinician ratings to fully evaluate treatment 

outcomes in clinical trials. 

 

3.0 Conclusion 

 

This review has explored the importance of 

baseline reliability and examined the 

influence of early symptomatic response on 

treatment outcome from some recent clinical 

trials of MDD patients.  These different 

studies consistently reflect the challenge of 

establishing a reliable baseline measure and 

the consequences of early, indiscriminate 

response on treatment outcome.   Meaningful 

clinical trial outcomes may be impeded by 

the conventional method of clinician rated 

measurements that rely on a single point-in 

time assessment at baseline.  It is suggested 

that ecological momentary assessment tools 

may offer a better alternative approach to 

establishing a reliable baseline because it is 

based on the recency of experience rather 

than a recall of symptoms and may in 

conjunction with clinical tools improve the 

precision of symptomatic measurement 

during clinical trials.   
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