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Efficacy in Clinical Trials of Depression

he antidepressants now available are the result either
of rational, targeted synthesis to achieve a specific
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T
effect on 1 or more neurotransmitter systems or of seren-
dipitous observation of therapeutic effects. No currently
approved medication obtains intent-to-treat response rates
of better than 60%—actually, intent-to-treat rates of 40%
to 50% are commonplace—and 10% to 20% of antide-
pressant trials are ended prematurely because of adverse
effects.1,2 Thus, because of such imperfections, coupled
with the public health significance of the depressive disor-
ders, there is still a great need for novel antidepressant

agents. Indeed, each 1% of the “market share” for ap-
proved antidepressants is worth millions of dollars to the
manufacturer.

It is, however, not easy to develop a successful new
antidepressant. New compounds must be taken through a
series of preclinical studies, which include determination
of drug safety and analogue effects in various rodents and
large mammals. Various animal models of depression
examine the length of time an animal persists in a swim
task, reversal of or resistance to learned helplessness, or
response to maternal deprivation. When rodents cannot
escape from a restricted swim space, they eventually cease
their efforts to escape and become immobile, suggesting a
state of despair.3 Learned helplessness relates closely to
some of the important aspects of clinical depression,
particularly cognitive aspects such as a negative self-
concept, negative interpretations of one’s experiences, and
a negative view of the future. Disruption of attachment
bonds in humans almost invariably leads to grief reactions
that can precipitate clinical depression in vulnerable
individuals. By evaluating the effects of drugs on these
experimental paradigms in animals, investigators can
better understand specific aspects of human depression.

How Should Efficacy Be Evaluated in
Randomized Clinical Trials of Treatments for Depression?

Michael E. Thase, M.D.

The present system of conducting studies of promising antidepressant therapies has evolved
through the collaborative efforts of government, industry, and academicians and is costly and ineffi-
cient. At least one third of the published clinical trials of approved antidepressants are negative for
efficacy, which can be partly explained by the clinical and neurobiological heterogeneity of the de-
pressive disorder and partly because of methodological inadequacies. Unfortunately, too little atten-
tion is given to ensuring the reliability of diagnoses and dependent measures, sample sizes are seldom
large enough to detect modest yet honestly significant differences, and too many trials are pursued
before dose-response characteristics are fully understood. At present, the only data beyond 1 year of
treatment—and the only evidence about protection against recurrent depression—come during
postmarketing or phase 4 of the drug development process. Moreover, efficacy data for depressed
children and adolescents, bipolar depression, psychotic depression, dysthymia, and frail or medically
ill elderly patients are rarely available at the time a drug is introduced. Thus, it is remarkable how little
clinicians know about a new antidepressant at the time it is first approved for general use. Within a
research strategy, tactics that ensure reliability, encourage attention to adherence, and lessen attrition
at the outset of a study will increase the power and design sensitivity of a particular trial. Additionally,
the issues of research funding—including division of the research pie—and the relationship of the
Food and Drug Administration and investigators to the pharmaceutical industry and the National In-
stitute of Mental Health need to be revisited. Finally, extension of a compound’s patent life might be
considered to expand the necessary postmarketing research. This article describes the process of con-
ducting the clinical trials that support a New Drug Application, discusses issues in evaluating efficacy,
and offers suggestions for modifying and improving the drug development process so that clinicians
can better judge new drugs. (J Clin Psychiatry 1999;60[suppl 4]:23–31)
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The present system leading to approval of new drugs
has evolved through the collaborative efforts of govern-
ment, industry, and academicians. It is important to keep
in mind that psychopharmacology is still in its relative
youth. The first federal money for psychopharmacologic
studies was awarded in 1956, less than 50 years ago. New
prescription drugs were not required to show evidence of
efficacy prior to marketing until enactment of the
Kefauver-Harris amendments in 1962, and the Food and
Drug Administration (FDA) was charged with implement-
ing the efficacy requirements of the amendments within
the federal government. The FDA subsequently estab-
lished general standards for clinical investigations and de-
veloped regulations for Investigational New Drugs and
New Drug Applications (NDAs).4–8 The first FDA guide-
lines for randomized clinical trials (RCTs) of psychotropic
compounds were proposed in 1970 and revised in 1977
and 1978. Additional refinements in the late 1980s and
early 1990s included efforts to improve representation of
women of childbearing potential and a mechanism for
studying orphan drugs, i.e., compounds that no longer
were covered by a patent but may have promising clinical
effects for people suffering from relatively rare disorders.

The FDA program of drug development proceeds
through 3 formal but partly overlapping phases, with the
third phase ideally culminating in an NDA for approval of
a beneficial compound for general use (Figure 1).7 This ar-
ticle will describe the process of conducting the clinical
trials that support an NDA, discuss issues in evaluating ef-

ficacy of antidepressants, and offer suggestions for modi-
fying and improving the drug development process so that
clinicians can better judge new antidepressants.

THE DRUG DEVELOPMENT PROCESS

The 3 FDA Phases
Compounds that show promising antidepressant ef-

fects—e.g., blockade of reuptake of serotonin or norepi-
nephrine—in vitro and/or in animal models are exten-
sively studied for safety in various small and moderately
sized mammals such as mice, rats, pigs, and dogs. Those
of sufficient promise proceed to human studies. Phase 1 is
specifically devoted to human safety studies of normal or
healthy volunteers. Initial doses are guided by results from
animal studies, such that 1/100 or 1/50 of a dose known to
be toxic in a relevant animal model usually is taken as the
threshold dose. Doses are then escalated within and across
subjects so that safety and tolerability can be assessed at a
low risk for untoward reactions. As dose escalation studies
proceed, subjects are often randomly assigned to a specific
fixed dose and assessed on various behavioral or toxico-
logic paradigms. For example, sedative effects are tested
by studies of performance and vigilance, as well as by
studying additive effects in combination with alcohol. Pla-
cebo control is typically used in only 20% to 25% of a
given sample in this phase.5 If a compound continues to
look promising and not particularly toxic, phase 1 usually
ends with detailed studies of pharmacokinetics, bioavail-

Figure 1. New Drug Development*

*Adapted from reference 7. Abbreviations: FDA = Food and Drug Administration, NDA = New Drug Application.
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ability, and metabolism. This type of study now routinely
includes in vitro and, if necessary, in vivo estimations of
potential for drug interactions through inhibition of the
various isozymes of the cytochrome P450 system.

Phase 2 is the stage of drug development in which clini-
cal utility or efficacy of the compound is initially investi-
gated. The phase ordinarily begins with open-label studies
and ends with demonstration of efficacy in double-blind,
placebo-controlled RCTs. Of course, compounds already
approved for other indications may reenter phase 2 almost
imperceptibly as creative clinical investigators begin
to collect case series of off-label clinical use. For novel
compounds, dose ranging, the determination of minimum
and maximum effective doses, should ideally occur in
the early part of phase 2 so that both fixed-dose and dose-
titration paradigms can be utilized in the RCTs. In fact, the
registration process in some countries includes demonstra-
tion of a compound’s null dosage, i.e., the dosage that is
unlikely to surpass placebo in efficacy. Compounds that
demonstrate safety, tolerability, and efficacy against place-
bo in small phase 2 studies proceed to the third phase of
investigation. During phase 3, the definitive studies of
safety and efficacy of a new compound for a specific dis-
order are conducted.

The FDA now requires that phase 3 studies be carried
out with representative samples of subjects that include
men and women aged 18 to at least 60 years from various
regions of the country. Thus, it is extremely unlikely that a
new compound could be approved for general use in the
United States on the sole basis of studies conducted in Eu-
rope, Canada, Mexico, or South America. At least 2 piv-
otal trials must be positive for a drug to successfully com-
plete phase 3: the term positive refers to a drug benefit that
is significantly greater than that of placebo on a key out-
come selected prospectively (i.e., before the trial was be-
gun), and pivotal refers to the size and representativeness
of the trial. Because billions of dollars are usually at stake
in the approval of a promising new antidepressant, most
research sponsors will initiate a number of pivotal phase 3
trials to increase the likelihood that results from 2 trials
will be positive. However, an FDA application is not based
solely on the successful trials; therefore, if multiple trials
are initiated, they must all be part of the FDA application
for new drug approval.

In addition to placebo control, many phase 3 studies of
antidepressants also include an active comparator condi-
tion—such as 1 of the tricyclic antidepressants in studies
conducted in the 1980s and 1 of the selective serotonin re-
uptake inhibitors (SSRIs) in studies conducted in the late
1990s. An active comparator condition affords a research
design several advantages. First, the efficacy and tolerabil-
ity of the novel compound can be compared against those
of a known standard. Second, the integrity or sensitivity of
the research design can be cross-checked by examining
the effectiveness of the comparator against the placebo

condition. One can be more confident that a study failed
because of methodological problems—rather than a poor
drug—if the standard comparator also failed to surpass
placebo. Third, potential, clinically important differences
between the novel compound and the standard comparator
might be revealed. This feature has obvious implications
for both patient care and the design of subsequent studies,
as well as future plans for marketing.

During the course of phase 3, the research sponsor is
now required by the FDA to collect at least 1 year of con-
tinuation phase treatment data because these medications
are intended for long-term use. The FDA does not yet re-
quire placebo-controlled evidence of relapse prevention or
prevention of recurrence in phase 3, although researchers
have recently begun to conduct such studies as a final part
of the approval process (i.e., phase 3b). Numerous studies
document that the magnitude of the drug-placebo differ-
ence during a controlled continuation phase study is com-
parable to, if not larger than, that observed during an acute
phase trial (Figure 2), which suggests that an active anti-
depressant effect may be determined by demonstrating ei-
ther a beneficial effect by initiating the medication or a
loss of effect (among responders) after its discontinuation.
The use of placebo-controlled studies of novel treatments
of conditions for which there are already a number of ef-
fective medications has recently come under fire. Specifi-
cally, some consider it to be unethical to subject people
suffering from an illness such as depression or panic disor-
der to a placebo therapy—actually to a 50% or 33%
chance of receiving a placebo therapy—when there are
proven standards of therapy. This well-intentioned posi-
tion is based on the assumption that studies contrasting the
novel compound and a standard comparator should suf-
fice, namely, that showing equivalence is synonymous
with showing efficacy. Indeed, such 2-group equivalence
studies are now commonplace in Europe. The logic sup-
porting the exclusive use of comparator-controlled studies

Figure 2. Hypothetical Acute- and Continuation-Phase
Results of an Effective Antidepressant
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is flawed, however, and fails to take into account that (1)
the average drug-placebo difference in RCTs is only about
4 points on the Hamilton Rating Scale for Depression
(HAM-D) or an 18% to 20% difference in global response
rates; (2) approximately one third of all published RCTs of
proven antidepressants have failed to show drug-placebo
differences; and (3) it is much more difficult to show that 2
antidepressants are not statistically different from each
other than it is to show that an active compound is more
effective than a placebo.1,2 As a result, studies comparing 2
active antidepressants need to be at least twice the size of
drug-placebo comparisons, which means that twice as
many people would be subjected to the unproved therapy.
Larger studies also mean greater costs, and, in all likeli-
hood, a longer wait until the novel compound is available
for general use.

The anti-placebo position also fails to take into account
that consenting adults are capable of making informed
choices about the pros and cons of enrolling in a placebo-
controlled study and that the risks of receiving a placebo
are lessened by exclusion of the most desperately ill pa-
tients, ongoing and careful monitoring, and provision of
an open-label standard antidepressant for all nonrespond-
ers at the end of double-blind therapy. Not infrequently,
patients say during debriefing that they had hoped to re-
ceive the placebo, either to avoid the side effects of the ac-
tive compound or to “prove” that they did not require an
antidepressant after all. Such ambivalence could be dealt
with proactively if the 2-group comparator-controlled
RCT was the best way to test new antidepressants, but it is
not, and researchers are grateful to those open-minded
consenting patients and the Institutional Review Boards
that permit the more appropriate placebo-controlled phase
2 and phase 3 RCTs to continue to be conducted.

The culmination of phase 3 is a formal NDA to the
FDA. New drug applications are reviewed by a panel of
experts in the field. The product is ordinarily approved if
there is evidence of efficacy and reasonable safety from
pivotal trials. On rare occasions, a standard is applied to
indicate that the medication provides a different benefit
from drugs already available. More commonly, product la-
beling reflects particular side effects or risks that are
greater for the new compound than existing medications
within the same grouping. Although theoretically possible,
it would be extremely unusual for an NDA to be turned
down because the drug, albeit effective, offers no substan-
tial advantages over compounds already available.

Phase 4 takes place after the drug has been approved
for general use and is available by prescription to the gen-
eral public. An essential element of phase 4 is the confir-
mation of drug safety and the determination of rare or un-
common effects so as to improve drug labeling and
clinicians’ monitoring of potential uncommon toxicities.
The Rule of Three9 is commonly used to approximate the
number of drug exposures needed to detect a rare event: if

an untoward event has an actual occurrence in 1 of 10,000
patient exposures, the drug will need to be administered to
at least 3 times that many patients before one can be confi-
dent that the event will be observed. Hence, priapism was
not observed until well after trazodone was approved, and
drug fevers and Guillain-Barré syndrome were not ob-
served until after the release of nomifensine and zimeli-
dine, respectively. Even more patients will have to be ob-
served for less common adverse events, such as aplastic
anemia, and as many as 10 million drug prescriptions may
have to be written before an extremely rare adverse event
is observed.

Another component of phase 4 research falls under the
rubric of pharmacoepidemiology—that is, the general use
and tolerability of the compound and the number of pa-
tients for whom it is (and is not) prescribed, as assessed by
the number of prescriptions that are refilled. Many clinical
researchers consider this part of phase 4 research to be the
area in which the practical utility of efficacy is determined
in less well-selected groups of patients. A services re-
search industry, which conducts many of the phase 4 re-
search studies in the United States, has arisen from
pharmacoepidemiologic studies. In contradistinction to
the efficacy studies of phases 2 and 3, some researchers
refer to phase 4 investigations as effectiveness studies. In
contrast to the more tightly controlled FDA efficacy stud-
ies, these studies generally have relatively simple outcome
measurements, and, in the absence of randomization of
treatments, definitive interpretations are more difficult. To
illustrate one common pitfall, many clinicians reserve use
of newly-introduced treatments for patients with more
complicated or treatment-resistant conditions. As a result,
a novel therapy undoubtedly appears less useful than a
first-line compound in early phase 4 studies.

Patient Selection
The primary purpose of most clinical trials is to identify

effective treatments, but it is unlikely that any single treat-
ment will be effective for all patients.10 Therefore, the se-
lection of patients to participate in a clinical trial is of
paramount importance. Many inclusion and exclusion cri-
teria are available, which investigators use to choose a
study sample, and the large number of criteria may reflect
a lack of knowledge or agreement on definitions to de-
scribe the depressive syndrome. Generally, 5 to 10 patients
are screened for every 1 or 2 patients enrolled in a clinical
trial of an antidepressant. Indeed, the average depressed
patient in a psychiatrist’s private practice would probably
be ineligible to participate in a phase 3 clinical trial, often
because of comorbid medical or psychiatric illness. Be-
cause the FDA imposes no requirements for pretreatment
patient assessment or assessment of antidepressant effi-
cacy in certain comorbid or complex patient subgroups,
speed and efficiency typically streamline the assessment
formats. Many phase 2 and phase 3 trials use no standard-
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ized diagnostic assessments and difficult-to-treat patients
or those with complex conditions are simply not enrolled.
High-volume sites may even operate by use of a “don’t
ask/don’t tell” strategy. If a questionable exclusion criteri-
on is apparent or even debatable, it is in the best interest of
the research entrepreneur to enroll the patient without
clarifying the presence or absence of the ambiguous exclu-
sion criterion. Fortunately, young women can now partici-
pate in industry-sponsored clinical trials unless they are
pregnant, breastfeeding, or—if sexually active—unwill-
ing to use an acceptable form of birth control.11

A new compound entering the market has usually been
studied in only 1000 to 3000 patients,12 a potentially inad-
equate database for detecting uncommon side effects.
Thus, surprises may await clinicians who prescribe newly
released medications for their patients. At the time of ini-
tial marketing, medication effects are untested in patients
who have some of the most important and classic subtypes
of depression, including bipolar and psychotic forms of
depression, as well as dysthymia. It is generally not known
if an antidepressant is more or less effective for melancho-
lia or atypical depression, if efficacy is affected by com-
mon medications (including estrogen replacement ther-
apy), or if the agent is effective and well tolerated by
elders, especially those with significant cardiovascular
disease. Studies of depressed patients with alcoholism or
drug addiction are generally nonexistent at the time of
FDA approval, even though comorbid depression and sub-
stance abuse is highly prevalent, and antidepressants are
prescribed widely to such patients. Controlled studies may
have been conducted against 1 or more comparators (in-
cluding a market leader) but systematically controlled
studies of patients unresponsive to the most widely used
antidepressants are rare. Moreover, there are usually few
(if any) efficacy data available for depressed children and
adolescents. Accordingly, a remarkable number of un-
known issues surround a new drug as it enters the market-
place.13

Judging Efficacy
The large number of failed clinical trials of approved

antidepressants can be partially explained by the clinical
and neurobiological heterogeneity of the depressive disor-
der. Effect sizes vary somewhat, depending on the severity
of the population; however, the golden zone to detect effi-
cacy of most antidepressants is probably in the moderate
to moderately severe range of depression where the typical
response rates, after adjusting for attrition, are approxi-
mately 50% for the active drug and 20% to 30% for place-
bo (Figure 3).14 If the depression is severe, as in psychotic
depression, antidepressant effect sizes drop considerably,
although placebo response rates may approach zero. Al-
though antidepressants are thus effective in psychotic de-
pression relative to placebo, depressed patients manifest-
ing hallucinations or delusions are usually excluded from

trials conducted in the United States because the standard
of care for psychotic depressions is combined therapy with
an antidepressant and an antipsychotic, or electroconvul-
sive therapy. On the other hand, placebo response rates of
50% to 70% are not uncommon in mild depression.1,2 A
ceiling effect sometimes compromises interpretation of
studies of mild depression because of the lack of design
power to show improvement when placebo response rates
are high.

 Because phase 2 and phase 3 trials usually exclude pa-
tients with both common psychiatric and serious medical
comorbidities, the resulting data may also fail to prepare
clinicians to work with more complicated patients. Results
from RCTs also may inflate expectations unrealistically.
For example, antidepressant response rates are sometimes
documented as low as 10% when drugs are administered
in unstructured primary care situations, such as in a 1990
survey of California Medicaid patients15 or in the more re-
cent study of Schulberg et al.16 in which nortriptyline was
the standard antidepressant pharmacotherapy and usual
care was the control condition. In the Schulberg et al.
study, the tricyclic antidepressant was robustly effective
when provided by primary care physicians according to a
standardized protocol, yet a broad array of potential anti-
depressant therapies yielded dismal results when provided
as usual care. It should be a given that an antidepressant
effect is neither reliable nor reproducible when noncom-
pliance and poor clinical management prevail. No medica-
tion, no matter how potent, is effective if it is left in the
bottle.

For many (if not most) patients, major depressive disor-
der is a recurrent and potentially chronic illness that war-
rants long-term, preventive treatment. An acute phase re-
sponse to a new agent thus will often lead to an indefinite
course of maintenance phase therapy. However, clinicians
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usually have access to only maintenance phase efficacy
data on compounds that have passed through the 3 FDA
phases of drug development. At present, the vast majority
of controlled clinical trials data beyond 1 year of treat-
ment—and the only means to demonstrate prevention or
protection against recurrent depression—come from stud-
ies of tricyclics, monoamine oxidase inhibitors, and lithi-
um salts. There are only a few published studies with a
duration of therapy greater than 1 year involving antide-
pressants introduced since 1988.17–19 Thus far, there have
been no major surprises, but issues such as loss of efficacy
over time, late-emerging weight gain, and untoward anti-
depressant discontinuation syndromes continue to be topi-
cal concerns.

Other topics that must typically wait until after an anti-
depressant is introduced concern familiarity and applica-
bility. For example, as clinicians gain more extensive
experience with the new antidepressant, they are better
able to determine the best dosage across an age span; dif-
ferences in dosage or tolerability as a function of gender,
severity, or comorbidity; typical duration of treatment be-
fore dose adjustment or discontinuation is necessary; and
utility (or lack of utility) of various means of augmenta-
tion and/or combinations of the new antidepressant
with known treatments. Phase 4 occasionally serves as a
marketing-oriented period for targeted studies of the new
antidepressant against specific comparators. During this
time, clinical research proliferates in an effort to establish
alternate uses and indications for the new antidepressant
in conditions such as posttraumatic stress disorder,
chronic pain disorder, and sleep disorder. Recent success
of antidepressants in the treatment of DSM-IV obsessive-
compulsive disorder,20 panic and other anxiety disor-
ders,20–22 and eating disorder23,24 are other examples of al-
ternate indications for a new compound.

ISSUES PERTAINING TO FUNDING

The urgency that corporate sponsors feel to move medi-
cations through the approval process dictates that multi-
center trials be used; for a study of 300 patients, as many
as 30 sites may enter 5 to 20 patients each within 6 months
of enrollment. Since more rigorous, hypothesis-driven
clinical research programs basically are unable to deliver
rapid enrollment of large numbers of patients, treatment
research services (derisively called research mills by some
individuals) have emerged and flourished. Phase 2 and
phase 3 studies are now usually conducted at these high-
volume clinical venues, and most such studies have few or
only a minority of academic sites. However, almost with-
out exception, the research mills outrecruit the academic
programs and account for the lion’s share of data known
about antidepressant compounds at the time of marketing.
Further, any potential advantages for a greater participa-
tion of academic centers remain just that—potential ad-

vantages. Although there are few if any hard data indicat-
ing that academic centers demonstrate larger or more con-
sistent drug-placebo differences or, for that matter, more
reliable diagnoses or assessments of dependent measures,
such differences might be demonstrated if a systematic
study were to be undertaken.

Parsimony and urgency to get a drug to the marketplace
inhibit risk taking in terms of the industry developing
and implementing alternate research designs. Industry-
sponsored trials also are conducted in clear deference and
obedience to FDA standards; however, caution breeds con-
formity and stagnates creativity, such that investigations are
so similar in design that 1998 studies resemble those con-
ducted 10 years earlier. This practice results in large clini-
cal studies that are designed for a single specific purpose
and are often inefficient for the broader field and broader
questions. Consequently, researchers are not able to reliably
detect subtle differences between antidepressants when the
drug is initially marketed. Studies are powered on the abil-
ity to find a 20% difference in efficacy among antidepres-
sants, and the art of skilled clinical practice often hinges
on the clinician’s ability to perceive more subtle differenc-
es among drugs that deliver a 10% to 15% advantage. The
20-year controversy regarding the differential effectiveness
of tricyclic antidepressants and monoamine oxidase inhibi-
tors is a good example of this dilemma.24,25

One cardinal example of slavish obedience to FDA
standards is the continued use of a 7- to 10-day single-
blind placebo lead-in, even when no empirical evidence
exists that the approach improves clinical trials or alters
placebo response rates, attrition rates, or acute antidepres-
sant response rates.26 It is likely that a 3- or 4-week
double-blind lead-in is necessary to eliminate patients
who are likely to benefit from the nonspecific aspects of
therapeutic support. Routine use of an extended placebo
lead-in for all patients would stretch the ethical comfort
zone of most investigators, however. My colleagues and I
have recently developed, as a more humane alternative, a
lead-in procedure in which 45 minute sessions of support-
ive counseling are provided to patients in addition to clini-
cal management and single-blind placebo. This interven-
tion yields about a 25% response rate and, based on a
preliminary analysis of an ongoing study, appears to mark-
edly decelerate subsequent placebo response rates (Thase
ME, Friedman ES, Berman SR, et al. Unpublished obser-
vations, 1998).

Hypothesis-driven phase 4 studies are largely sup-
ported either by extramural grants from the National Insti-
tute of Mental Health (NIMH) or by funded studies from
the manufacturer of the compound. On the one hand, the
manufacturer of a new drug probably has the most to gain
from additional research after the introduction of a new
agent. On the other hand, new drug development is expen-
sive; there may be as many as 20 blind alleys or false leads
for every medication that successfully moves through the
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FDA process. It is not fair to view such reticence simply as
greed, as stockholders demand parsimony in the drug de-
velopment process. Typically, there is both excitement and
a sense of urgency to push a new compound through the
first 3 phases of study and into the marketplace. This sense
of urgency—with the patent license running out—can be
likened to a ticking clock. Speedy completion of trials is
necessary because the longer a medication stays in the
marketplace under the protection of a patent, the greater
the return on the investment. With the profit margin in
mind, there is no compelling reason—with the possible
exception of good will and regard for mankind—for the
manufacturer to invest heavily in phase 4 studies. How-
ever, for clinical investigators pursuing federal funding, it
should be appreciated that most phase 4 studies are prag-
matic and not of the greatest theoretical interest, and, as a
result, have a low probability of obtaining competitive
federal funding.

DESIGNING MORE EFFICIENT TRIALS

Tactics for Better Research
The drug discovery process being used today has

curbed development of new classes of drugs. There has
been a “me-too” philosophy in the past 20 years among
pharmaceutical companies, and—although sensible in
terms of profit margins and security—similar preclinical
screening devices have produced related anxiolytics, anti-
depressants, and antipsychotics that, with few exceptions,
lack a pathophysiologic basis: one result is growing num-
bers of SSRIs and a myriad of antidepressants that work
via other mechanisms now on the market. One is reminded
of the story of the man looking for his keys under the
lamppost because the light was better. In this case, it is
likely that a key will be discovered, but it is unlikely that
the key will open any new doors.

The issues of research funding—particularly division
of the research pie—and the relationship of the FDA to the
pharmaceutical industry, academe, and the NIMH need to
be revisited. The field might uncover entirely new classes
of psychotropic medications that are less burdened by
clinical design problems if it operated more as a partner-
ship (similar to oncology) among the NIMH, academic re-
search centers, and the pharmaceutical industry. As la-
mented previously, certain forms of research that are
extraordinarily important in clinical practice are seldom
funded by NIMH. Perhaps these issues are starting to be
addressed, and there is currently a greater interest in inter-
vention and transnational research at the federal level.
Hopefully, research on biology of depression will finally
catch up with the clinical pharmacology so that research-
ers can begin to make reasoned recommendations to clini-
cians and their patients on the basis of data that match drug
effects with specific vulnerabilities and pathophysiologic
alterations. One can at least hope for such a day within the

next 2 decades. The notion of universal registration of sub-
jects should also be considered so that the so-called pro-
fessional patient cannot bias clinical trials by enrolling in
multiple treatment studies.

The power to detect differences of clinical interest
would be immediately improved if standardization of as-
sessments and reliability of diagnosticians and evaluators
were ensured. Researchers often underestimate the vari-
ability in ratings performed, both within a given center and
across multicenter sites, despite use of standard measures.
Even under optimal circumstances, the diagnosis of major
depressive disorder is made with only 90% interrater
agreement, which delimits the validity of the trial. If a
symptom-based outcome measure is administered with an
intraclass correlation coefficient of 0.7, the upper limit on
the validity of that trial is reduced even further. Fortu-
nately, time and effort can remedy the problems caused by
poor assessment reliability if these problems are acknowl-
edged and the sponsor of the trial is willing to address the
problem.

Better strategic coordination of phase 2 and phase 3 tri-
als by industry would also improve outcome as well as
help to move the drug toward the marketplace. Patients
would be offered participation in an authentic ongoing re-
search program, rather than fragmented 6- to 8-week treat-
ment protocols designed to serve only 1 purpose. One way
to coordinate trials of a novel antidepressant at the phase 3
level is to qualify all responders of acute phase studies as
eligible to enter ongoing extension groups randomly as-
signed (by risk group) to longer term studies. This would
provide data on continuation- and maintenance-phase ef-
fectiveness, relapse prevention, prevention of recurrence,
improvements in quality of life, psychosocial functioning
coincident with treatment, and late-emerging side effects.
Patients who enter such studies and respond to antidepres-
sant treatment would be allocated to a maintenance
treatment trial; similarly, patients who had incomplete or
partial responses to antidepressants would be excellent
candidates to be enrolled in relapse prevention studies.
Residual symptoms are a predictor of relapse, and contin-
ued antidepressant treatment—perhaps in higher doses in
partially remitted patients—would enable investigators to
determine if the medication given for a 3- to 6-month peri-
od would deliver more complete and encompassing clini-
cal response. Placebo-controlled studies of relapse and re-
currence create the opportunity for patients who become
ill on placebo to be restabilized on active medication and
(if the patient is interested) recycled into alternative or
other research studies. For example, a patient who be-
comes ill on placebo during the continuation phase would
be an excellent candidate to enter into a study of longer
term models of treatment since it has already been estab-
lished that the patient should be slowly withdrawn
from antidepressants. Similarly, patients who complete a
6-month or 1-year study would seem to be ideal candi-
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dates to participate in longer term trials. Again, this whole
model of moving successes forward and recycling patients
who relapse and suffer recurrence of depression is predi-
cated upon being able to present a comprehensive research
program to patients at the beginning of treatment.

Other opportunities to enrich or improve clinical trials
include identifying placebo nonresponders and focusing
studies of the new drug versus a comparator in these diffi-
cult-to-treat patients. Similarly, patients who do not re-
spond to the comparator drug comprise an interesting
group to consider for studies of the new agent against yet
another dissimilar comparator or, conversely, a second
member of the comparator class of compounds. Moreover,
the 30% to 50% of patients who fail to respond to the new
study medication could be considered for participation in
controlled studies of dose escalation (greater than the typi-
cal therapeutic dose) or studies of augmentation and/or
combination treatments. By comprehensive coordination,
the 1000 to 3000 patients exposed to a new antidepressant
in phase 2 and phase 3 studies would yield sufficient num-
bers of patients with melancholia, atypical depression, and
depression superimposed upon dysthymia to permit mean-
ingful analyses of these important clinical subgroups. Al-
though my vision may be obscured by naiveté or the blind-
ing simple logic of this type of coordinated approach, it
would appear that such research programs could be con-
ducted at little cost above that already devoted to phase 3
drug development. Such costs could be offset further by
savings in subject recruitment, duplication of effort, and
sample size reductions resulting from optimizing the reli-
ability of diagnostic and dependent variable assessments.

Assessment standards appear to have been set more to
meet regulatory requirements than to provide a clear un-
derstanding of the contribution of the new treatment strat-
egy toward remission of the depressive syndrome.8 The
definitions that are commonly employed to describe the
outcome of depressive disorders are often inconsistent and
largely untested. In 1988, the MacArthur Foundation
Mental Health Research Network on Depression orga-
nized a task force to examine the ways in which change
points in the course of depressive illness had been de-
scribed and the extent to which inconsistency in these de-
scriptions might be impeding research on this disorder.27,28

In a recent study,29 my colleagues and I operationalized
definitions for the following critical outcomes: response,
remission, recovery, relapse, and recurrence. The validity
of these definitions was then examined in a sample of
depressed patients treated with psychotherapy rather
than pharmacotherapy. All 5 definitions demonstrated
moderate-to-excellent validity, and we were able to em-
pirically distinguish response from remission and relapse
from recurrence, i.e., sources of frequent confusion in the
literature.

Attrition can basically invalidate a clinical trial. Not
uncommonly, 20% to 40% of patients drop out of random-

ized clinical trials. The placebo lead-in may contribute to
this problem by delaying the start of active treatment. In
the substance abuse field, the practice of spending time
with prospective study participants to emphasize the im-
portance of attending therapy sessions and following in-
structions is commonly being substituted for placebo lead-
in. Parallel models of psychoeducation can also be used
with prospective patients to lower attrition rates from a
compromising 30% to 40% to a more manageable 10% to
15%. Within a research strategy, tactics that ensure reli-
ability, encourage attention to adherence, and lessen attri-
tion at the outset of a study will increase the power and de-
sign sensitivity of a particular trial.

Alternative Strategies
Other strategies that can increase the knowledge base

of new antidepressants include creative modifications of
randomized placebo-controlled designs to accommodate
the incremental knowledge gained during a clinical trial.
One such strategy is a “Play the Winner” design,30 an adap-
tive sampling method whereby the allocation of subjects
into a treatment cell increases as that treatment shows
greater effect. This approach results in exposing fewer pa-
tients to ineffective treatment and more patients to effec-
tive treatment, thereby improving upon the a priori assess-
ment of sample size requirements by shifting the number
of patients in each condition toward a better match of ef-
fectiveness, sample size, and subject composition.

Another important and underutilized approach is meta-
analysis of existing datasets. It is important to identify the
mean and the standard deviation of HAM-D scores and
categorical response rates at 2, 4, 6, and 8 weeks of treat-
ment in published studies so that these data can be used in
meta-analyses. Meta-analyses do not enable a series of bad
studies to counteract the lack of good studies, but they do
allow trends that are apparent in small studies to be as-
sessed in a way that is consistent and reliable. A particular
type of meta-analysis now being used is Bayesian meta-
analysis,31 in which the probability that a given drug will
be efficacious is estimated so that the contribution of any
particular study within the database (or even a new study
that is not yet conducted) can then be estimated. This ap-
proach is a useful way of establishing the variability across
studies and qualifying the reproducibility of a drug effect.
It may also help planners to determine if additional con-
trolled studies of a given compound are unnecessary.
Bayesian meta-analysis is also a most useful means for
demonstrating small effects—on the order of a 10% differ-
ence—between various antidepressant medications. One
has little confidence in a 10% difference in a single study
because such a small effect is unreliable. Thus, small dif-
ferences are usually interpreted as being clinically insig-
nificant. However, a consistently reproducible 10% differ-
ence among antidepressants is important, and most
clinicians and their patients would opt for a treatment that
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is 10% more effective than another treatment if the effect
were reliable.

Another type of meta-analysis utilizes original data,
pooled across studies.32 The type of analysis is now quite
feasible for new antidepressants because all data are pre-
served when agencies file an NDA with the FDA. Thus, in
an era of computers and sophisticated data management
programs, it is possible to conduct large comprehensive
meta-analyses based on original patient data, rather than
the mean, the standard deviation, or the categorical re-
sponse rate of RCTs. This type of mega-analysis is the
most powerful method for comparing the efficacy of treat-
ments, examining correlates of response, and addressing
questions pertaining to specific subgroups.33,34

CONCLUSION

Randomized clinical trials still provide the best means
to determine the efficacy of a new treatment. However,
this standard is limited and the randomized clinical trials
that are conducted in support of a New Drug Application
are a particularly inefficient and costly approach. How-
ever, both strategic and tactical alternatives are available
to improve them.

Drug names: nortriptyline (Pamelor and others), trazodone (Desyrel and
others).
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DISCLOSURE OF OFF-LABEL USAGE

The author of this article has determined that, to the
best of his clinical estimation, no investigational infor-
mation about pharmaceutical agents has been presented
herein that is outside Food and Drug Administration–
approved labeling.


	Table of Contents
	Discussion

