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ABSTRACT

The past 60 years have seen considerable advances in pharmacological options for the treatment of 
major depressive disorder (MDD). Each iteration of antidepressant drug discovery and approval has been 
accompanied by triumphs, obstacles, and opportunities for further understanding. However, conducting 
successful MDD clinical trials is challenging, primarily due to the subjective nature of assessments and 
a substantial placebo response, in comparison to many nonpsychiatric medical conditions that are 
assessed with objective quantitative endpoints. Furthermore, despite the availability of many approved 
antidepressants, a third of patients with MDD remain inadequately treated.1,2 This underscores the 
need to optimize clinical trial design and execution in order to provide the greatest chance of success 
for the approval of novel antidepressants. This can be done. The placebo effect can be mitigated by 
using a straightforward, uncomplicated, randomized, double-blind, placebo-controlled protocol with a 
substantial placebo cohort. The reliability of data can be improved by methods such as standardizing 
participant selection; providing external oversight; educating participants on expectations around 
response or nonresponse to study treatment; monitoring participant medication adherence; training 
raters and monitoring rating quality; and establishing a plan for intervention should challenges arise. 
Obstacles can be effectively addressed when relationships based on a mutual commitment to scientific 
cooperation are maintained between the sponsor, the sites, and the clinical research organization (CRO). 
These and other principles comprise best practices for clinical trials of antidepressant drugs, and this 
paper argues that a well-designed and well-executed clinical trial can produce robust results despite the 
inherent complexities of psychiatric conditions such as MDD.
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INTRODUCTION

The function of the formal controlled clinical trial is to separate the relative 

handful of discoveries which prove to be true advances in therapy from a 

legion of false leads and unverifiable clinical impressions, and to delineate  

in a scientific way the extent of and the limitations which attend the 

effectiveness of drugs.” 

- from the Affidavit of William Thomas Beaver, MD (1970)3  

The approval of new, effective drugs depends on clinical trials that can clearly delineate 

whether or not a new medication is significantly better than placebo at improving 

depressive symptoms as well as functioning.

This is an exciting time for the development of new antidepressant drugs for major depressive disorder 
(MDD). Novel therapeutic agents with new mechanisms of action are being developed, adding potential 
options to the monoamine hypothesis that has ruled MDD pharmacotherapy over the past several decades.4 
However, achieving approval of effective new drugs for the treatment of MDD is challenging due to the 
high percentage of failed clinical trials, which are trials that do not demonstrate efficacy despite the 
study drug being effective in treating the condition under investigation. While this phenomenon has 
contributed to the cost and duration of MDD development programs with known effective mechanisms, 
it has made it particularly challenging to develop novel mechanism treatments with the potential to 
address medical need that is not met by standard-of-care medications. A meta-analysis of antidepressant 
programs that included FDA-approved antidepressant clinical trial data from randomized, double-blind, 
placebo-controlled acute treatment studies conducted between 1995 and 2008 revealed that only 50% 
were successful despite the inclusion of only studies that evaluated doses in the approved therapeutic 
range.5 The low success rate of clinical trials of antidepressants known to be efficacious has often been 
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attributed to an increase in placebo response; however, there are varying views as to whether or not trial 
failure is driven solely by increased placebo response or by its combination with diminished treatment 
response.5, 6 In order to address these concerns, the focus has turned to methodological issues, such as the 
design and execution of the clinical trials. 

MDD is a serious, recurrent, long-term disorder that impairs all 
aspects of life. Unresolved, it can lead to severe consequences, from 
disability to suicide. Globally, more than 264 million people suffer 
from depression.7 In 2019 alone, depressive disorders accounted 
for over 46 million disability-adjusted life years worldwide.8 And in 
the US, it is the 10th leading cause of death.9 True advances in the 
development and approval of new, effective drugs depend on clinical 
trials that can clearly delineate whether or not a new medication is 
significantly better than placebo at improving depressive symptoms 
as well as functioning. The three-fold increase in depression in the US 

alone during the COVID-19 pandemic has heightened the urgency for new and effective antidepressant 
drugs to address needs unfulfilled by current treatments.10

Clinical trials for psychiatric drugs have unique methodological challenges that can and should be 
addressed so that potentially effective drugs can be accurately evaluated in phase 2/3 development and 
ultimately reach the people who need them.11 Trials that fail due to design or study conduct issues do 
not provide valuable insight into the effectiveness of the investigational treatment. This white paper 
will discuss factors that negatively impact signal detection, such as failure to enroll participants with 
the correct diagnosis, inclusion of participants with insufficient symptom severity, and issues with high 
placebo response. In addition, methods of addressing these factors in order to increase the probability of 
achieving a successful trial, that is, one that provides an unambiguous answer to whether or not a study 
drug is effective, will be reviewed, and recommendations for best practices summarized. It will conclude 
with a reflection on the resiliency of MDD clinical trials during the COVID-19 pandemic and a consideration 
of ethical matters that impact the field.

THE NEED FOR NOVEL ANTIDEPRESSANTS
Until recently, the monoaminergic hypothesis of the pathophysiology of depression dominated 
antidepressant drug development.4 Monoaminergic drugs increase the concentrations of monoamines, 
such as serotonin, noradrenaline, and dopamine, providing symptomatic remission for only about 37% 
of people with the initial treatment regimen and providing symptomatic remission for a maximum of 
approximately 67% of people by the 4th course of treatment, prolonging the time to achieving relief by 

GLOBE 

264
MILLION PEOPLE 

suffer from depression
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several months.1, 2  This leaves a third of depressed patients 
with inadequate pharmacotherapy after as many as  
4 courses of different antidepressants. 

Standard-of-care antidepressants clearly do not meet 
the needs of all patients. Those with treatment-
refractory depression could have a different underlying 
pathophysiology that is not sensitive to monoaminergic 
drugs.4 Although selective serotonin reuptake inhibitors 
(SSRIs) and selective norepinephrine reuptake inhibitors 
(SNRIs) do work for many patients, there is a considerable 
need for new antidepressants with novel mechanisms of 
action (MOAs) to add to the armamentarium of options 
for those who do not respond, have an inadequate 
response, or experience intolerable side effects. Drugs 
that target different MOAs, such as the GABAergic and 
glutamatergic systems, are showing evidence of more 
effective and faster acting antidepressants, with improved 
side effect profiles.12 This is a new era of antidepressant 
pharmacology, which promises relief for millions of people 
who are currently not being treated or are receiving 
suboptimal therapy. It is imperative to identify best 
practices for the clinical development of antidepressant 
drugs so that these new agents can be confidently  
and reliably evaluated and brought to the people who 
need them.

DEFINING THE PROBLEM: MDD DIAGNOSTIC 
CHALLENGES, SYMPTOM ASSESSMENT, AND  
THE PLACEBO RESPONSE

Challenges to diagnosis and symptom assessment
The design and conduct of antidepressant clinical trials face a number of significant challenges:  
the diagnosis of MDD as a syndrome, variability and bias in subjective symptom assessments, and the 
placebo effect. The nature of MDD as a syndrome, defined by a list of symptoms and assessed by a series 
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of questions, presents a challenge to trial design because the range of symptoms is both diverse and 
subjective.6,13 MDD is assessed by individual ratings of internal experiences, rather than by objective 
markers of the disease as with HbA1c for diabetes or blood pressure for hypertension.6 As such, the correct 
diagnosis of a major depressive episode is subject not only to the patient’s report but also to the clinician’s 
or rater’s skills and experience. The accurate assessment of symptom severity is also crucial for identifying 
potential study participants who would most likely demonstrate a response to treatment beyond the 
nonspecific treatment effects of clinical trial participation. The variability among raters in diagnosing 
MDD and in evaluating symptom severity can negatively impact signal detection; however, effective 
strategies can be utilized that mitigate this risk and are discussed later in this paper. 

Inherent challenges in psychiatry studies can be overcome.

The placebo response
There is much debate on whether the average placebo 
response rate in antidepressant trials is increasing.5,6 

Some data indicate that it has remained stable at 
35%–40% for the past 25 years,14 while other data 
have shown that the placebo response has been 
increasing and the treatment effect has been  
declining.5 The  placebo response contributes to 
improvement seen in many psychiatric and other 
medical conditions,15 and it is an important component 
of the therapeutic response; however, in order 
to demonstrate the true drug effect, the placebo 
response should be mitigated across all study arms in 
clinical trials. 

People with disorders such as MDD who have a high 
level of insight in general and a high level of subjective 
distress can respond well to nonpharmacological 
interventions.16  Participants may enter a study feeling 
lonely and depressed and become hopeful simply 
because they receive attention from people who are 
taking action to help them.11 This relationship with a 
healthcare provider contributes to the placebo effect 
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and correlates with symptom improvement.17 These nonspecific treatment effects typically occur in a 
subset of participants, making it difficult to quantify the treatment effect in participants who are less 
responsive to placebo and more in need of pharmacological treatment.

Expectation of improvement on the part of both participants and investigators is a large component of 
the placebo response,18 but it can be managed. In a trial of citalopram that included an open arm and a 
blinded arm, patients who knew they were given the active drug had a 6-point greater improvement on 
the Hamilton Depression Rating Scale (HAM-D) total score than those who were also on the active drug 
but who were blinded to treatment and thought they might have been given the placebo.18  Similar studies 
have confirmed this effect.18,19  Most critically for clinical trials, investigators can manage participant 
expectations in order to mitigate the placebo response. This can be done by educating participants about 
the use of a placebo, reminding them that they may be receiving the placebo, and making them aware 
that the active drug being tested may or may not be effective. 

Understanding the role of the placebo in trials of antidepressants is important but complicated because 
the placebo response itself does not always predict the trial outcome.6 For example, trials with relatively 
high average placebo response may still demonstrate efficacy if the active treatment demonstrates 
significantly greater improvement. However, trials of antidepressant efficacy with high placebo responses 
do tend to predict study failure.6 A 2011 meta-analysis of MDD clinical trials by Iovieno and Papakostas 
suggests a critical threshold of a 30% placebo response rate in monotherapy trials, beyond which drug–
placebo separation is unlikely to be achieved.20

The magnitude of the placebo response also provides useful information. In an analysis of 17 successful 
clinical trials of recently approved antidepressant drugs, the average placebo response at 2 weeks was an 
approximately 6-point decrease in the HAM-D17 total score (Figure 1).21 For this analysis, primary endpoint 
data that were measured via the Montgomery–Åsberg Depression Rating Scale (MADRS) were converted 
to relative HAM-D17 scores using the methodology outlined in Leucht et al.22 These data are useful in 
understanding the magnitude of an acceptable level of placebo response associated with successful  
MDD trials.

By addressing and mitigating the placebo response at every stage  
of trial design, from enrolling participants to data quality monitoring,  

the probability of detecting a drug effect can be increased for  
efficacious investigational treatments. 
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Figure 1. Mean Change From Baseline at Day 14 for Placebo Group by Study
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Change in baseline to day 14 in HAM-D total score for the placebo arm of selected randomized placebo-controlled studies of recently approved 
antidepressants. Data were taken from acute studies that demonstrated statistically significant improvement over placebo. Bubble size is 
proportional to the sample size of the placebo group in each study. Across studies, the sample size in the placebo group ranged from 89 to 277.

Source: Brintellix/Trintellix Summary Basis of Approval (SBA) 2013, Viibryd SBA 2011, Cymbalta SBA 2011, Fetzima SBA 2013, Oleptro SBA 2010, 
Pristiq SBA 2008

While it is important to address issues related to placebo response, a variety of additional factors contribute 
to the difficulty in assessing the efficacy of antidepressants and are critical to optimizing the probability 
of successfully testing the efficacy hypothesis.6 This is evident because despite the predictability of the 
placebo effect and its relative stability, the effect size seen in antidepressant drug trials has decreased over 
time. The average difference between active drug and placebo in 1982 was 6 points on the HAM-D scale, 
and in 2008 it had reduced to 3 points.23 A number of changes in MDD clinical trials and drug development 
occurred over this time period as well. A greater number of drugs in development required expansion 
of the pool of clinical trial participants, larger studies required a greater number of research sites and 
expansion of global program footprint, and there was a preponderance of commercial clinical trial sites 
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versus academic sites. These changes impacted population heterogeneity, decreased the average number 
of participants per site, and introduced other factors that pose potential risk for greater variability that 
impacts effect sizes and efficacy signal detection.24 This suggests that focusing on all aspects of clinical 
trial methodology will be more fruitful than tackling the placebo response alone. 

Best practices in the design and conduct of clinical trials of 
antidepressant drugs
Lessons learned from past failures and successes suggest that a successful clinical trial is one that takes 
into consideration design, execution, and ethics. Addressing the methodological issues that have imposed 
challenges in achieving regulatory approval of new antidepressant drugs will attend to the issue of the 
placebo response and other factors that can impact efficacy signal detection. A high-quality clinical 
design starts with a well thought out protocol taking into consideration appropriate patient enrollment, 
site and patient burden, and clinical trial complexity. A well-executed study involves careful selection of 
sites and raters, data quality monitoring, ongoing communication between all parties, and a system of 
intervention should problems arise. Fundamental to a high-quality clinical trial are ethical considerations 
because, ultimately, the purpose is to develop new drugs to benefit the millions who suffer from this 
debilitating disease.

STUDY DESIGN 

Diagnostic considerations
Appropriate participants are essential to the success of a clinical trial for MDD. This means attention to 
eligibility requirements, with a focus on diagnostic accuracy and disease severity. Utilizing a structured 
interview to assess psychiatric conditions can be effective in standardizing the diagnostic process. 
Eligibility criteria need to be reasonably restrictive to limit variability in patient characteristics, such as 
comorbid conditions like substance use disorder, history of bipolar disorder or psychosis, hypothyroidism, 
or a greatly elevated BMI, which could affect the assessment of the primary endpoint and increase the 
potential for safety issues. 
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In order to ensure quality control during the enrollment process, it is important to have a system in place to 
confirm strict adherence to inclusion and exclusion criteria, which frequently involves external surveillance 
of key primary efficacy assessment ratings via review and co-rating of recorded assessment interviews.25  

This approach also  supports  ongoing  rater  quality assurance and feedback to  optimize  consistency  in 
administration and scoring of  the subjective  assessments  used to determine efficacy. Targum and  
colleagues have proposed a set of criteria with the acronym SAFER to be utilized during the interview 
process in order to address the heterogeneity of DSM-5 diagnoses and clinical characteristics by accurately 
targeting the presentations and symptoms that are more likely to respond to active pharmacological 
treatment than placebo.26 An additional degree of homogeneity and likelihood of drug–placebo separation 
can be gained through a process by which participants are additionally assessed by an independent and 
blinded expert interview focusing on both eligibility confirmation and evaluation of characteristics that 
decrease the potential for placebo  response. In a review of 9 trials of MDD and treatment-resistant 
depression, Freeman et al found that approximately 1 out of 7 participants who were included in the 
studies by on-site investigators did not meet enrollment criteria following an externally administered 
questionnaire that included the SAFER criteria inventory. When this external adjudication was in place, 
the placebo response rates dropped to 13%–27%, notably below the average of 35%–40% in psychiatric 
clinical trials.27 

The probability of  success  in clinical trials of antidepressants  can be 
increased by requiring a diagnosis of recurrent depression.28 Some studies 
have shown that patients who are experiencing their first episode tend to 
be high placebo responders, which makes signal detection challenging.29 

A first episode can be triggered by life events, but recurrent MDD can 
happen regardless of life stressors.13 Spontaneous remission, a feature 
of the natural fluctuation of the illness and a contributor to the placebo 
effect,30 is more frequent for those suffering from an initial episode of 
depression regardless of treatment. Patients who have had more than  
1 prior episode of depression, ie recurrent MDD, have a lower likelihood 
of spontaneous improvement independent of treatment.31 Participants 
who have experienced 3 or more episodes of depression, but are not 
treatment resistant, tend to have the greatest baseline severity and are 
the least likely to spontaneously improve. 

Taking precautions to ensure eligibility on enrollment is essential to the 
achievement of a trial’s scientific success. These measures should not 
be sacrificed to the understandable but sometimes counterproductive 
financial and institutional pressures to speed up enrollment.27 
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Baseline severity 
In their review of antidepressant trials, Khin and colleagues found that baseline severity was a better 
predictor of a successful outcome than trial duration, location, or sample size.5 In general, there is 
greater room for signal detection in patients with moderate-to-severe MDD symptoms compared with 
those with mild MDD symptoms, in part because participants with lower baseline severity tend to be 
high placebo responders.30 Including participants with moderate MDD is prudent because if the inclusion 
criteria are restricted to severe disease, there may be a greater tendency toward baseline inflation of 
depression severity by raters in order to recruit enough participants.24 While this factor can be addressed 
through the process of independent review of rating interview recordings discussed later (see section 
on rater selection, training, and monitoring), it may also be important to include moderate-severity 
MDD participants to support generalizability to the clinical population of MDD patients warranting 
pharmacological treatment. 

Exclusion of intentionally nonadherent patients
The majority of patients who take part in MDD trials are highly valued and essential participants who 
have made personal sacrifices to contribute to the development and approval of new antidepressant 
drugs. In recent years, however, there has been increasing recognition of a class of individuals presenting 
for participation in clinical trials primarily for financial gain. These individuals either have no intention 
of taking the study medication, or they may conceal comorbid conditions or other information that 
might exclude them from enrollment in a study. They may also attempt to participate in more than 1 

trial at the same time to maximize financial benefit from 
receipt of stipends intended to compensate for time 
and travel to study visits.32 They can impact a study by 
decreasing the effect size, contribute to trial failure, and 
potentially alter the safety profile of the drug under study. 
Intentionally nonadherent patients may comprise up to 5% 
to 10% of participants enrolled in trials of central nervous 
system drugs.33 This small percentage can have a serious 
impact on apparent effect size that cannot be overcome 
by increasing the power of the study. Utilizing a clinical 
trial register, such as CTSdatabase, can identify participants 
who are attempting to enroll in more than one trial, or who 
have participated in previous trials with an exclusionary 
condition, so that they can be prevented from enrolling in 
the study and the quality of the research can be preserved.33 

BRAIN
NONADHERENT  

PATIENTS
may comprise up to 

5% TO 10%  
OF PARTICIPANTS 

enrolled in trials of central 
nervous system drugs.33
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Efficiency of the protocol design 

Above all, do not create a placebogenic protocol.

A simple protocol focused on maintaining the integrity of the primary efficacy analysis will be more 
effective at evaluating a treatment effect while also decreasing the burden of participation for participants 
and decreasing the operational burden on the research team. As well as being more effective, a simple 
protocol will also decrease the burden on the participants and the research team.34 Trial methodology 
should generally not be overly complicated in an attempt to mitigate the placebo effect. A number of 
design strategies intended to reduce the placebo response have been employed with mixed results. 
Extending the length of the trial to accommodate the fluctuating nature of depression, for example, 
has not been successful since longer trials are associated with a higher placebo response.5,14 There 
have been some study designs specifically created to reduce placebo response, such as the Sequential 
Parallel Comparison Design (SPCD)35 and the Run-in with Adherence Monitoring for Prequalification 
but Undiminished Participation (RAMPUP)32, and all have had some success but have varying degrees of 
methodological complexity and some mixed results as well. Increasing the complexity of a trial design 
in an attempt to enhance signal detection can have counterintuitive impacts that result in the opposite 
effect. Protocols with a large number of assessments have been found to be more likely to result in an 
increased placebo response.11,24 

Choice of assessments  
A well-designed antidepressant trial should use a single primary 
depression scale, and the number of assessments and patient-
reported outcome measures (PROs) should be limited to what is 
needed to answer the key scientific objectives. Regulatory precedent 
and industry standards dictate that the instruments that should 
be used for clinical trials of antidepressant drugs in adults are the 
HAM-D and the MADRS.36 These are old instruments, first conceived 
in the 1960s and 1970s, and would benefit from updates.6 However, 
the effectiveness of the 2 instruments is similar, and they correlate 
well with each other.5 Other instruments or subsets, for example 
HAM-D6, can be used for additional information, to improve signal 
detection, or to complement primary endpoints, but for trials of 
novel antidepressants, the HAM-D17 and MADRS are best since they 
assess an array of symptoms. As the 2 main instruments are equally 
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effective, the best practice in a well-run clinical trial is to choose the one that is best suited to evaluate the 
drug that is being investigated and avoid including additional assessments. The Hamilton Anxiety Rating 
Scale (HAM-A), for example, is frequently added to the list of assessments in order to gather information 
about comorbid anxiety, but inclusion of multiple clinician-rated assessments can detract focus from the 
primary question.34 The use of exploratory measures such as HAM-A and multiple PROs is better suited 
to phase 2 exploratory studies. Using multiple outcome measures increases the chance of false positives 
from a statistical perspective, as analysis and use of these endpoints often are not well controlled for 
multiple comparisons.37 

The use of too many assessments or assessments done too frequently can also increase the placebo 
response and blunt signal detection. For example, earlier trials of vortioxetine conducted in the US failed 
when multiple assessments were used but succeeded when assessments were limited. Other factors, 
such as the implementation of rater data monitoring, have contributed to the differing outcomes.38-41 

Patient-reported outcomes should also be used judiciously. If the PRO burden is too great, it can add 
to the placebo effect; however, PROs, especially as they relate to functional outcomes, are essential 
to evaluating the overall benefit of an antidepressant and should be selected carefully. For example, 
the practice of including a multitude of assessments and PROs to determine which show benefit can be 
counterproductive if it increases the placebo response. 

Sample size and power considerations 
The most successful trials are adequately powered for the effect that is expected from the drug being 
tested,34 and they have a sufficient proportion of placebo-treated participants for the confident detection 
of a drug–placebo difference.42 A small effect size requires a large sample size, so it is important not to 
underpower, but care must also be taken not to overpower a study. When considering the effect size 
expected from the investigational drug, it is important to determine what is considered a clinically 
meaningful response. One approach to addressing the problem of the placebo response has been to 
increase the power of a study; however, enrolling too many patients can lead to intense pressure for 
recruitment, resulting in enrollment of inappropriate participants, including intentionally nonadherent 
participants, and an unwelcome rise in the placebo response.11,27 In an analysis of data from Phase 3 clinical 
trials of paroxetine, for example, Liu et al showed an increase in placebo responders among participants 
who were enrolled later in a trial.43 Overpowering will never make up for substandard methodology or 
show valid drug effects; an overpowered trial may successfully demonstrate statistical significance, but 
the magnitude of the detected effect may be at risk of failing to demonstrate clinical meaningfulness. 
Clinical relevance is  at least as important as,  and more consequential  than, statistical significance. A 
large sample size, with quick enrollment, using many sites are 3 red flags that a study may not have 
enrolled appropriate participants. An example of this is an early trial of reboxetine, which failed with a 
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large sample size that was rapidly recruited using an alternative symptomatic entry criteria assessment 
and was conducted at a large number of sites. While the study was an operational success, it failed to 
demonstrate efficacy, and the drug did not achieve US marketing approval.44 While overpowering should 
be avoided, adequately powering the placebo arm of an MDD study is necessary for reliable data collection. 
An appropriately sized placebo cohort can increase the likelihood of a predictable placebo response and 
better signal detection. In their meta-analysis of MDD trials, Papakostas and Fava showed that as the 
proportion of participants randomized to the placebo arm increased, the placebo response decreased, 
and the drug–placebo separation increased.45 A substantial placebo arm can help to mitigate expectation 
bias in both participants and raters, thus reducing the placebo response.28, 46

STUDY CONDUCT

Participant education on placebo-controlled trials
Participant education both helps to manage patient expectation, which modulates the placebo effect, 
and enhances adherence to the protocol, which improves data quality. In order to mitigate the placebo 
effect, it is important that participants understand that treatment in a clinical trial is different from usual 
care, that receiving investigational medication does not ensure that they will experience improvement, 
and that they do not have to get better in order to stay in the study. This can be done using a carefully 
crafted placebo script such as the Placebo-Control Reminder Script,47 having educational videos available, 
and keeping patients informed about what it means to be in a clinical trial. Cohen et al demonstrated a 
statistically significant decrease in the placebo response among participants who received this type of 
ongoing education.47 Education also involves sustained coaching on the importance of adhering to the 
medication regimen. These measures have been shown to decrease the placebo response by managing 
patient expectations.47 
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Adherence monitoring 
The advances in adherence monitoring technology are an elegant example of how challenges in psychiatric 
studies can be overcome and how we are using lessons learned from past failures to guide future 
advancements. Prior to the advent of adherence monitoring technology, the estimates of nonadherence 
based on pharmacokinetics assessments ranged from 12% to almost 40%.48 Adherence to a drug regimen 
is a problem in psychiatric illnesses in general, and this is also true in psychiatric clinical trials. Participants 
suffering from depression have trouble with concentration, cognitive impairment, and forgetfulness, all 
of which are barriers to following a medication regimen. This type of nonadherence is a reflection of what 
occurs in the real world, but “artifactual nonadherence” caused by intentionally nonadherent patients 
can impact a study.33 Pill counts alone are not sufficient for monitoring adherence because intentionally 
nonadherent patients may use misleading tactics and, as a result, can appear to be the most adherent.33 
Advances in adherence technology include package organizers such as the MEMS® Cap, which records 
the date and time of each opening; direct video observation; and ingestible sensors that relay data to a 
patch or an electronic device. Adherence can also be monitored by verification using adherence markers, 
such as the Xhale, Inc. breath test, Xhale SMART®, which detects 2-butanone, a metabolite of 2-butanol 
incorporated into the study drug capsules.33

AiCure has created software that can both monitor compliance using video recognition and increase 
adherence with a reminder function. It also provides real-time data monitoring to detect nonadherence 
early, which provides an opportunity for prompt site intervention.48 It can detect intentional nonadherence 
and thus help to remove intentionally nonadherent patients from the study.49 In a study using AiCure 
technology, Getz and colleagues found that participants who intentionally missed their first dose were 
5 times as likely to be nonadherent than those participants who took their first dose.50 This information 
allows for intervention with the participants on the requirement for medication adherence at the 
beginning of a study, thereby either improving compliance (preferably) or facilitating the removal of 
intentionally noncompliant participants. This kind of technology does add to site burden32 but has the 
potential to improve overall medication adherence when sites appropriately intervene in a timely fashion. 

A well-executed clinical trial is characterized by a commitment to quality control throughout the trial, 
and monitoring adherence at the site level is only 1 step in the process. It is vital for sponsors and CROs 
to have systems in place for adherence management to support intervention at the site level if the data 
show that participants are failing to follow the protocol. 
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Site selection 

Selecting the right sites secures partnership in research,  
ensuring the integrity of the study.

Astute site selection is integral to running a successful clinical trial, since the site is the center for participant 
engagement and data collection. If possible, sites should be well known to the investigative team and 
have a history of high-quality trial conduct and drug–placebo separation on drugs known to be effective.51 

Sites are an integral part of the research team, and it is important to know and engage with site partners 
directly. Experienced pharmaceutical research teams will not only keep metrics on sites but will invest in 
relationships with them that foster a collaborative focus on achieving scientific and operational success. It 
is important to select sites that can clearly delineate therapeutic focus from clinical research. While some 
sponsors may focus selection on purely academic sites versus research sites, it is important to recognize 
the value of research-focused sites that also excel in attention to Good Clinical Practices, are experienced 
in working with CROs, and understand how to manage FDA audits. Relying solely on the CRO to select 
clinical sites can result in a selection of sites that are prioritized based only on operational metrics, such as 
rate of enrollment, ease of contract negotiation, cooperation with CRO processes, and minimal protocol 

deviations; however, CROs rarely receive data on the 
sites’ ability to separate active treatment from placebo, 
on rater competency, and on enrollment of appropriate 
patients as it relates to the spirit of the protocol versus 
the letter of the protocol. This level of discernment on the 
site’s behalf is indicative of a true partnership in research 
where the site is as invested in the success of the clinical 
trial as the sponsor is. 

A truly collaborative relationship between sponsor and 
sites also respects the site’s input into the protocol design 
and conduct. Engaging sites early on during protocol 
development not only assists in ensuring that a protocol 
is reasonably designed but also assists in identifying 
potential barriers to enrollment and conduct. Sharing 
the study objectives early on provides an opportunity to 
incorporate reasonable input and improve efficiency in 
the study execution. 
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Rater selection, training, and monitoring
The reliability of the data gathered by a clinical trial depends on the accuracy of raters, which makes 
rater selection, training, and monitoring essential to signal detection. Rater selection ideally begins with 
choosing sites that are known to the team and that have qualified and experienced raters.52 Each rater 
should be evaluated for prior experience, proficiency with the rating assessments, appropriate credentials, 
knowledge of MDD, and skill in conducting research interviews. These evaluations can be done by an 
external rater training and data monitoring vendor. 

Regardless of the experience of the raters, ongoing training is needed for quality control and adherence 
to FDA guidelines.52 Comprehensive rater training has 4 purposes: to provide instruction on scoring 
conventions, to mitigate the placebo response, to increase intra- and interrater reliability, and to 
eliminate poorly performing raters from participating in the study. Basic instruction has been shown to 
improve consistency within a given study regardless of the clinical experience of a rater, thus reducing 
variability that can impair statistical demonstration of efficacy.53 Decreasing the placebo response is 
the next goal of training. Training raters to collect data while minimizing therapeutic interactions and 
managing expectation bias can mitigate the placebo response and amplify signal detection. The third goal 
of training is to establish intra- and interrater reliability. Intrarater reliability, the consistency with which 
each rater scores every patient, can be achieved with the help of structured interview guides.54 Interrater 
reliability (the uniformity of scoring across all raters at all sites) can be achieved by establishing a set of 
common criteria.54 Differences between raters can result in failure to demonstrate efficacy, and although 
it is labor intensive, ensuring rater reliability is crucial to maintaining statistical power. Kobak et al found 
that only 6% of calibrated raters disagreed because of criterion variance, while 38% of experienced but 
uncalibrated raters disagreed because of criterion variance, highlighting the importance of rater training 
on scoring conventions.54 The final goal of rater training is to detect those raters who perform poorly and 
do not improve with intervention so that they can be eliminated from participating in the study.

After the selection and initial training of raters, rater data monitoring can be utilized to address errors in 
ratings, issues with adherence to scoring conventions, and inter- and intrarater consistency. This can be 
done by employing an external rater vendor experienced in MDD trial data quality assurance, commonly 
operationalized by  the inclusion of data  consistency  flags  within and across assessments  and  the use 
of independent review of recordings for key study efficacy assessments throughout the study.25 The latter 
intervention is effective in ending the phenomenon of baseline inflation  through  the knowledge  that   
ratings will be independently confirmed.55 External oversight can identify rating errors and detect rater 
drift, loss of interrater reliability, and evidence of functional unblinding, the inadvertent knowledge of 
drug assignment due to the adverse event profile of the active drug. The effectiveness of rater monitoring 
is critically dependent on having a mechanism in place for intervention and remediation. For example,  
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if specific items on the assessment scale have high rater variability, an intervention could result in more 
focused training objectives. Consistent monitoring can lead to rapid adjustments, remediation if needed, 
and identification of rating outliers who do not work well for the trial so that they can be dismissed. 

Some sponsors have chosen to employ centralized raters rather than site-based raters as a strategy to 
decrease variability and mitigate placebo response components related to potential rater bias.56 Early 
reports found this approach to demonstrate higher interrater reliability among centralized raters compared 
with site raters for baseline assessments but not for endpoint assessments.56 These early results suggested 
potential benefit for addressing the “baseline inflation” issue that had been observed prior to the use of 
rater quality monitoring via external review of recorded rating assessment interviews discussed above. 
While centralized raters may be trained sufficiently to provide high interrater reliability, they can also be 
less experienced than site raters and may be utilized across diverse therapeutic areas, which can result 
in a loss of signal detection. In their comparative analysis of site-based and centralized raters, Targum 
and colleagues found that centralized raters did not rate more accurately than site-based raters, and the 
competence and consistency of the raters were more important factors than their location.57 Furthermore, 
having the same rater assess a participant throughout the trial is important to the maintenance of rating 
accuracy and limitation of variability. Centralized rater vendors frequently do not use the same rater to 
assess each participant throughout the trial. In addition, inclusion of central ratings for study entry and 
primary endpoint assessment can have unintended impacts that decrease the likelihood of success. Use 
of this approach in a phase 3 vortioxetine study was associated with a substantially greater screen failure 
rate than in previously conducted trials, leading to a need to increase the planned number of clinical sites, 
greater variability in the primary endpoint than in previous trials, and failure to demonstrate efficacy at 
dose levels that had previously been demonstrated to differentiate from placebo.41 Any advantage in 
mitigating the placebo effect that centralized raters provide can be accomplished by adequate external 
monitoring of site-based raters. An optimal approach for a well-executed study is to select experienced 
site-based raters, who consistently rate the same participants, and employ rater data monitoring 
throughout the entire study. 
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Sponsor engagement
The relationships between sponsor, sites, and the CRO are key to keeping the sites engaged, ensuring 
high-quality research and a successful clinical trial.52 Staff at the sites are motivated to enroll optimal 
participants and maintain focus on scientific principles when the sponsor demonstrates active engagement 
in the trial by establishing a collaborative relationship, maintaining periodic contact or availability, and 
demonstrating an understanding of site-related contingencies. When the sponsor is only superficially 
involved and just checks in on progress, the spirit of investigation at the sites gives way to prioritizing 
enrollment and deadlines. An uninvolved sponsor gives sites the wrong impression that the quantity of 
participants is preferable to the quality.11,27 The relationship between the CRO and the sites is important 
for the same reason. A CRO that is experienced in the therapeutic area of the clinical trial and supports 
the work of the sites will contribute to the atmosphere of investigative partnership. The involvement of a 
distant CRO, on the other hand, tends to simply confer pressure to adhere to the timeline. Ideally, in the 
best run clinical trials, the goal in all of these relationships between the sites, the sponsor, and the CRO is 
to achieve a spirit of scientific collaboration. 



PAGE: 20 // 26 BEST PR AC TICES IN CLINIC AL TRIAL S OF ANTIDEPRESSANTS: OVERCOMING CHALLENGES TO OP TIMIZE SUCCESS

Table 1. Key Principles of a Successful Study

Principle How Why

Strict adherence to eligibility criteria 
for participant selection

Use structured interviews

Consider external adjudication

Use subject registry database  
to detect intentionally  
nonadherent patients

Inclusion of appropriate participants who 
are accurately diagnosed will produce high- 
quality results with reliable external validity

Placebo response rates decrease  
with structured interviews and  
external oversight27

Uncomplicated protocol design

Implement a straightforward 
double-blind, placebo-controlled 
protocol without additional 
complexities such as placebo  
lead-ins or multiple arms for  
phase 3 studies

Mitigates placebo effect

Decreases site burden

Produces unambiguous data

Limit the number of assessments 
and/or timepoints for assessments to 
those necessary to answer the  
key questions

Limit redundant scales, eg, choose 
either HAM-D or MADRS but not 
both throughout the study

Limit the number of secondary  
and exploratory assessments

Maintains focus on primary and key 
secondary endpoints

Mitigates placebo effect 

Include a robust placebo cohort

Adequately power the placebo  
arm of the trial, but do not 
overpower. Effect size must still  
be clinically meaningful

Increases the predictability of the  
placebo response

Mitigates participant expectation

Improves signal detection45

Educate participants about being  
in a placebo-controlled trial

Use a placebo control script or  
other patient-facing placebo 
mitigation strategy 

Manages participant expectations 

Decreases the placebo response47

Improves adherence, which increases  
data quality

Monitor medication adherence and 
have a system for intervening  
if needed

Use adherence monitoring 
technology 

Increases the reliability and validity of  
the results by increasing adherence to  
the medication protocol and identifying 
nonadherence early48,50

Use experienced sites and  
research-focused environments

Keep metrics on sites

Monitor sites

Have a system for remediation 

Mitigates the placebo effect

Ensures consistency of data

Ensure rater consistency  
and calibration

Utilize a rater training and  
data monitoring vendor

Use site-based raters with  
external oversight

Reduces baseline inflation

Reduces expectation bias

Increases reliability of data54

Maintain a spirit of  
scientific collaboration

Foster ongoing relationships 
between sponsor, CRO, and sites

Shared investment in scientific inquiry 
speeds progress

Commit to publishing  
negative results 

In journals

On clinicaltrials.gov

On company website

Allows others in the scientific community to 
learn from failures as well as successes
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RESILIENCY
The COVID-19 pandemic is an example of the impact a variable outside the control of a study can have on 
signal detection. It also spotlights the resilience of clinical trials. Current stressors in a participant’s life 
are rarely measured in these studies, but they impact symptoms, variability in symptoms, and response 
to treatment. External stressors cannot always be controlled, but they can be recognized. During the 
COVID-19 pandemic there has been an overall increase in depression.10 This affects trial design because 
eligibility criteria become even more important to be sure that participants carry a true diagnosis of MDD 
and not an isolated stress response to the pandemic. However, the pandemic has had less of an effect 
on trial conduct than might be expected. All trials can be done remotely with some adjustments, such 
as using videoconferencing for interviews. Flexibility in conducting trials is essential and should allow for 
innovations like drive-through blood draws, remote assessments, or home visits.58 Despite the profound 
impact that the pandemic has had on the world at large, MDD clinical trials have proved to be resilient.

ETHICAL CONSIDERATIONS
Using sound methodology to design and conduct a clinical trial is an ethical as well as a scientific 
responsibility. Research organizations depend on the public to participate, and they have a responsibility to 
protect the participants as well as to preserve the integrity of the science. The interests of the participants 
and the interest of science intersect with the principle of equipoise, which requires that there is a clear 
scientific question that can be answered by the trial.59 A well-designed trial is an ethical obligation to the 
participants who have taken risks and made sacrifices to be in the study.51

We have lost sight of the value of failure and how it contributes  
to the body of knowledge. We need to learn from past failures  

as well as past successes, so that any mistakes are new mistakes,  
and we cannot learn from what we cannot see.

Likewise, investigators have an ethical responsibility to uphold the scientific integrity of their research. 
There is a disturbing bias toward publishing only positive results and allowing negative results to go 
unannounced.4 Culturally, we have lost sight of the value of failure and how it contributes to the body 
of knowledge. A positive outcome of a well-designed trial may be reliable evidence that a drug doesn’t 
work, and if the study was conducted appropriately, the knowledge that the drug has no effect beyond 
placebo is of great value to science and patients. Research organizations have a responsibility, rarely 
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shouldered, to publish their negative data on clinicaltrials.gov and on their websites.60 Journals have the 
responsibility to publish negative results, but they favor positive studies. Publication bias can have serious 
consequences for patient health and safety as well as for the advancement of science.60 

CONCLUSION
Ultimately, the reason to conduct MDD clinical trials is to benefit the more than 264 million people who 
suffer from depression.7 Best practices in clinical trial design and implementation can ensure a successful 
trial that will benefit all concerned, whether or not the findings show drug efficacy. The key components of 
these best practices include the development of a well-designed protocol; the conscientious enrollment 
of participants; the use of experienced, research-focused sites; the implementation of industry-approved 
assessments with consideration of the frequency of their administration; the adequate powering of the 
placebo arm of the trial; a commitment to the education and monitoring of participants, with an equal 
commitment to the education and monitoring of raters; the fostering of relationships for the purpose of 
scientific collaboration; and an appreciation of the value of publishing all results, both for the welfare 
of patients and for the progression of scientific understanding. When these principles are followed, 
the placebo response can be mitigated, the burden on sites and participants can be decreased, signal 
detection can be improved, and clinical trials can produce unambiguous data. Those who invest time, 
money, and effort—from participants to researchers to sponsors—deserve to have successful trials that 
produce scientifically sound results. Clinical trials for antidepressants can be optimized for success when 
best practices are followed. The importance of this is paramount, both for the advancement of medical 
science and for the millions of people with MDD who will benefit from new and effective treatments.
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