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Randomized clinical trials are accepted as the most effective method to assess the
safety and effectiveness of a new drug or c i i n i d intervention. OAen, the results of a

randomized cLinical trial will allow a new drug to be introduced into current c l i n i d practiceClinical investigators and the pharmaceutkai industry nahirally want to optimize treatment

effect. Thus, many randomized clinical trials, especidy those involving psychotropic drugs,
are preceded by a "placebo run-inphase", in which all subject.are given the placebo and any

subject who responds to the placebo are withdrasm h m the study prior to randomizationThe objective of this research is to compare the e f h t size of randomized controlled

placebo clinical trials (in the treatment of depression) that include a placebo run-inphase
with thuse that do not include a placebo --in

phase, ushg a meta-analytic approach. It is

hypothesized that the size of the treatment effect will be larger in studies that eliminate
placebo responders fiom the study after a placebo run-inphase. A literature search was
carried out to find al1 available publisàed randornized clinical triais involving the use of a
selective serotonin reuptake inhibitor antidepressant and placebo. Data were extractecl fiom
the trials and statistical analysis was completed usuig the international Cochrane

Collaboration Review Manager software.
The results indicate that there is no statisticaliy signifiant ciiffierence in effect size

between the clinical trials that have a placebo run-inphase followed by withdrawal of
placebo responders and those trials that do not have such a phase. Recommendations for
fÙtui:e research are discussed.
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CHAPTER 1: INTRODUCTION
f . 1 INTRODUCTION

Randomized clinical trials are accepted as the most valid method to assess the
effectiveness of a new cimg or ciinical intervention. Often, the results of a randomized
clinical trial will allow a new drug to be introduced into current clinicd practice.
Certainly, the same results will influence the prescribing practice of many chicians-

Clinical investigators and the pharmaceuticd industry mturaiiy want to optimize
ireatment effect Many randomized clinical trials, especidy those involving
psychotropic dmgs, are preceded by a ccplaceborun-inphare". The placebo run-in phase
is a single-blind placebo period, that usually lasts 7-14 days. It occurs before

randomization and di study-eligible subjects are given the placebo treatment (and taken
off any antidepressant drugs) during this interval. Any responders to the placebo (i.e.
symptoms improve) in this preliminary phase are withdrawn h m the pool of subjects
prior to mndom assignment and eliminated from the study. Criteria for placebo response
differ for each clinical trial. A cornmon criterion for placebo response in the treatment
of depression is an improvement of 3 0 % in the Hamilton Rating Scale for Depression

(HAM-D) (Hamilton, 1960). Some studies dso have a more stringent definition, that
requires a h d HAM-D score of 510 in addition to the 50% improvement (Brown,
1988). Placebo responders, in this situation, can be described as those subjects whose
spptom profile met the study critena at basehe assessrnent but no longer do so after
the 7-14 day placebo m i n phase (Rabkin, McGrath, Stewart et ai, 1986).
Nomesponders (those subjects who did not improve in the placebo run-inphase) are then
randomized into the study to receive the active dnig or placebo. The effect of
withdrawing these placebo responders fiom the study prior to nuidomilation, and the

resultant effect on the effect size of the study drug or dmgs is the focus of this research.

1.2 PLACEBO RESPONSE
Placebos have undoubtedly been used for centuries for the treatment of disease,
but the fïrst paper published with reference to the placebo phenornenon was by Pepper

(1 945). Ln 1954, Gaddum stated that placebos have two real bctions, one of which is
to distinguïsh phannacological effects fkom the effects of suggestion, and the other is to

obtain an unbiased assessrnent of the result of the experiment (Gaddum, 1954). A

placebo is an intervention designed to simulate medical therapy, but not believed by the
investigator to be a specific therapy for the target condition (Brody, 1985).
b o n s &en for the use of placebos in medical practice inchde: as a
psychological instrument in the therapy of certain ailments arising out of psychiatriç
illness, as a resource in deaihg with the wurotic patient, to detenniw the true effect of
dnigs apart fiom suggestion in experimental studies, and as a device for eliminating bias

for the subject and the researcher (Beecher, 1955; Brody, 1985). A placebo response

refers to any change in patient behavior or condition foilowing the administration of a
placebo (Brody, 1985). Spiro, in his book entitled Doctors, Patients, and Placebos,
states that almost al1patients will prove to be placebo reactors, if one accepts as a
placebo effect responding to the physician or researcher who is helpfiû in a positive
manner (Spiro, 1986). Placebo effects influence patient outcomes after any treatment,

including surgery, which the clinician and patient believe is effective (Turner, Deyo,
Loeser et al, 1994).

1.3 THE PLACEBO RESPONDER
There are two main theories about placebo responders. Beecher (1953) speculated
that there is a group of patients who consistently respond to placebo. Alternatively,
Gliedman (1958) have suggested that many patients are prPdisposed to respond to
placebo, but only do so under certain conditions. Jellinek found a bimodai distribution
of patients who responded to placebo for relief of headache pain in repeated trials,

suggesting that consistent placebo responder and nonresponder groups exist (Jellinek,

1946). Some view placebo respoase as a bell-shaped curve, with a s

d percentage of

patients never responding to placebo, a srnall percentage always responding to placebo,
and the rnajority of patients responding to placebo under specinc conditions of disease or

treatment (Fairchild, Rush,Vasavada et al, 1986)-

The original studies on placebo treatment and "placebo reactors" were done to
assess pain relief (Jellinek, 1946; Beecher, 1953; Lasagna, Mosteiler, von Felsinger et al,
1954). Pain is primarily a subjective phenornena and not objectively detemined, so one

should not carry the implication of their hdings t w far (Spiro, 1986). However, even
diseases, that are "objectively",measured, such as hypertension and asthma, are
multifactorial and have a 'Yûnctional" component (Spiro, 1986). Assessrnent of mood
and depression have some objective basis (in the different measurement scales

available), but it is partly a subjective measurement, both on the part of the subject and
the researcher.

Approximately one-third of any group of people wili respond to placebo,
regardless of what they are king tested for (Spiro, 1986). This widely accepted statistic

is based on the ciassic article by Beecher in which a review of fifteen studies of patients
sunering a variety of conditions @ostoperative pain, cough, angina pectoris, headache,
hg-induced mood changes, seasickness, anxiety and tension, and the cornmon cold)
revealed that, on average, 35% of patients were c'satisfactorily relieved" by the placebo,
with the placebo response rate ranghg fkom 15% to 58% (Beecher, 1955).

CHAPTER 2: PLACEBO RESPONSE IN DEPRESSION
2.1 INTRODUCTION

In early antidepressant clinical trials (that mainly assessed the treatment of
depression with the trkyclic antidepressants) involving patients with widely raflging
symptoms and severity of depression, placebo response rates ranged nom 0% to 70%,
with an average across studies of 3O-4O% (Kiermau and Cole, 1965; Rogers and Clay,

1975). These early studies indicated that diagnosis (nemtic vs. endogenous depression)
and severity as somewhat predictive of placebo response. In these studies, patients with

endogenous depression were consistently found to have lower placebo respome rates
(around 30%) and greater drug versus placebo differences than patients with reaftive and
neurotic depression (as high as 70% and indistinguishable h m the drug respo~l~e
rate)
(Kiloh, Ball and Garside, 1962; Raskin and Crook, 1976; Rogers and Clay, 1975).
The early studies did not include direct examination of depression severity wing
scales of symptom frequency and intensity that are now standard (Brown,1988). In the

early studies, it has k e n stated that the more severe the depression, the lower the
placebo response rate (around 30%) and the less the severe the depression, the higher the
response rate (around 70%). The relationship between severity of depression and
placebo response has been confirmed in more recent studies. In patients with more
severe depression, defked as those with HAM-D scores >20, placebo response rates
were in the 309'040% range (Brown, Dorseif and Wernicke, 1988; Fairchild, Rush,
Vasavada et al, 1986). Those patients with less severe depression, defined as those with
HAM-D scores 4 4 , had placebo response rates of greater than 50% (Quitkin, Rabkin,

Markowitz et al, 1987; Stewart, Quitkin, Liebowitz et al, 1983). Today, a depression of
moderate or greater severity with endogenous features is considered the type of
depression most likely to require and respond to antidepressants. Most m e n t clinical
trials involving the use of antidepressant drugs routinely limit enrollment to those who
meet DSM-III (Amencan Psychiatric Association, 1980) or DSM-Ncriteria (American

Psychiatrie Association, 1994) for major depression (Brown, 1988). Placebo response

rates are lower, but are stili substantial.
The substantial placebo response rate in depression presents a dîlemma to both the
clinician seeking the most suitable treatment for the depressed patient and the clinical
investigator atternpting to assess the efficacy of a new treatment modality (Brown,
1988). It is unclear to clinicians whether a depressed patient will require an

antidepressant, will do well with psychotherapy alone, or has a brief self-limiting illness
requiring no treatment at ali. Chicians cannot wait six months or more to see ifpatients
w i l l continue to have a persistent depression before offering them pharmacological

treatment- Thus, it would be ideal if clinicians and clinical investigators codd predict

which depressed patients are more likely to respond to placebo and which are more
likely to benefit from pharmacological treatment-

2.2 CHARACTERISTICS OF THE PLACEBO RESPONDER AND THE
PLACEBO NOURESPONDER IN DEPRESSION
Considerable work has been done in an attempt to characterize the so-called
placebo responder. Most studies indicate that there is no specific personality

characteristics or predictors for the placebo responder. Shapiro, however, has
characterized placebo responders as "cornpliant, religious, hypochondriac, anxious, less
educated, fiequently using cathartics, disturbed and likely to react to dmgs with atypical
reactions, depressed, dependent, ideational, neurotic and extroverted" (Shapiro, 1971).
Bielsb and Friedel (1976), in a review of the literature, concluded that depressed
patients with neurotic, hypochondriacal, or hysterical traits; those with a history of

multiple prior episodes; and those with delusions responded similarly to placebo and
tricyclic antidepressants. Joyce and Paykel(1989), in a more recent review, came to
similar conclusions that good premorbid personaiity, insidious onset of depression,
psychomotor retardation, absence of psychotic features, and intermediate level of
severity favour antidepressant over placebo response. It appears that gender, age and

intelligence do not contribute to the prediction of a placebo responder (Fairchild, Rush,
Vasavada et al, 1986; Brown,1988)-

Rabkin et al focuseci on the characteristics ofmild to moderateIy depressed
patients who did and did not improve during the 10 days ofplacebo treatment and
concluded that placebo responders are essentiaily sirnilar to nonresponders (Rabkint
Stewart, McGrath et al, 1987). Brown et al examîned patients with major ccendogenous"
depression and found no clinical difference in placebo responders and nonresponders
(Brown, Dorseifand Weniicke, 1988). Fairchild et al f m d that placebo nonresponders
have a more chronic ihess, a longer tirne since the first depressive episode, and a longer
current episode than responders (Fairchild, Rush, Vasavada et al, 1986). Downing and
Rickels (1973) found that patients depressed for more than six months are less likely
than patients with shorter illness to ùnprove with placebo.

2.3 BIOLOGICAL MARKERS OF PLACEBO RESPûNDERS IN DEPRESSION
There are some biological markers that may predict patients who wiii have a low
likelihood of placebo response. Neuroendocrine abnomalities have been described in
depressed patients, with cortisol hypersecretion the best documented abnormality (Joyce,
1985). A subgroup of patients with major depression have a dysregulation in the

pituitary-adrenocorticol fiinction in the direction of hyperactivity or disinhibition

(Brown,Shrivastava and Arato, 1987). Cortisol hypersecretion is related to
nonsuppression on a dexamethasone suppression test (DST) and patients with the most
severe depressions have the highest rates of pituitary-adrenocortical hyperfûnction
(Arana, Baldessarini and Omesteen, 1985). The DST result, if initially abnormal

(showing cortisol nonsuppression afier dexmethasone administration), usually
normaiizes during successful antidepressant treatment, and failure of the DST to
normalize, despite clinical improvement, is assoçiated with poor outcorne and eady
relapse (Holsboer, Liebl and Hofshuster, 1982).
There appears to be a lower placebo respoIlSe rate (after 3-6 weeks of placebo)
among DST non-suppressors (8%) than among DST suppressors (59%) (Brown,

Shnvastava and Arato, 1987). Brown et al also found, for the 1 week single b h d
placebo run-in period, more DST suppressors (8%) were placebo run-in responden

(using the criterion of 20% improvement) as compared to DST nonsuppressors (4%)
(Brown, Shrivastava and Arato, 1987). Similar fïndings were reported by Peselow et al
who found that 14% DST suppressors versus 4% DST nonsuppressors were placebo
responders (Peselow, Loutin, Wolicin et al, 1986), and Coryell and Tumer (1985) who

found that 28% DST suppressors versus 11% of DST nonsuppressors were placebo
responders, both studies drew conclusions after 1 week of placebo treamient. Brown et
al also found that DST nonsuppressors did not improve with psychological treatments

alone, whereas 250% of DST suppressors improve with psychological treatments
(Brown, Shrivastava and Arato, 1987). Findings that DST nonsuppressors show a
slightly higher rate of response to antidepressmts (76082%)than DST suppressors (64-

74%) (Arana, Baldessarini and Omesteen, 1985) suggest that DST nonsuppressors are
Uely to require and respond to antidepressant treatment, whereas DST suppressors are
more variable in their treatment requirements.
Among outpatients with major depression, treated with placebo for 2 to 6 weeks,
45% DST suppressors recovered as opposed to 0% of DST nonsuppressors (Brown,

Shrivastava and Arato, 1987), a finding that was confirmeci by Peselow et al (Peselow,
LOU^^, Woikin et al, 1986). DST nonsuppressors are less likely to respond to placebo or

to specific psychotherapies, so the presence of an abnormal DST may indicate the need

for biologic treatment (Peselow, Loutin, Wolkin et al, 1986; Brown, Shrivastava and
Arato, 1987). It is also interesting that DST suppressors have a higher incidence of
accompanying psychiatrie disorden including personaiity disorders, a high incidence of

stressful life events, and tendency to recurrent depression (Zimmerman, Coryell and

Pfhol, 1986), which are similar to other features of placebo responders.

DST resdts, however, are subject to numerous confounding variables, such as the
multiple medications which influence dexamethasone metabolism, individual ciifferences

in pharmacokinetics of dexamethasone, and the particdar DST protoçol, including dose
of dexamethasone and time of blood sampling (Brown,1988); therefore, the use of the

DST test and its application in clinical and research settings requires caution. Although

the DST test was used f&ly fkquently in the past, its use and application has f d e n out

of favour (personal communication, Dr. Walker, March 200 1).
Another biologic marker that has shown some promise in the prediction of
antidepressant response is the sleep abnocmality of a shortened rapid eye movement

(REM) latency. It appears that depressed patients with a shortened REM latency have a
Iow likelihood of response to placebo but a high Wrelihood of response to tricyclic
antidepressants (Coble, Kupfer, Spiker et al, 1979; Svendsen and Christensen, 1981).
The use of the biologic markers such as the DST or REM latency as criteria for inclusion

of subjects in trials to select patients that will have a low likelihood of placebo response
may increase the dnig effeçt in the study (Joyce and Paykel, 1989). However, these
selection criteria may bias the sample as to make wider generalization of the findings
dubious. The use of these markers would not have applicabiiity in clinical medicine and
the general population that may require antidepressants.

2.4 THE PLACEBO RUN-IN PHASE RESPONDERS VERSUS THE POSTRANDOMIZATION PHASE PLACEBO RESPONDER

It is estimated that about 5% of patients with unipolar depression show a positive
response after one week of placebo washout (Laebel, Hyde and Dunner, 1986). Quitkin

et ai found that 15% patients responded to placebo during a 10-day placebo washout
(Quitkin, Rabkin, Markowitz et al, 1987). The actual rate of elimination of placebo
responders with the placebo run-inphase in studies may be as high as 20% (SommersFlanagan and Sommers-Flanagau, 1996). Outpatients who 'crespond"during the placebo
nui-inphase tend to have longer episodes, a more chronic illness, and a lower initial level

of symptom severïty and are more likely nonendogenous. In cornparison, patients who
respond to placebo Mer randomization tend to have shorter current episodes and higher
symptom severity at randomization (Fairchild, Rush, Vasavada et al, 1986; Rabkin,

McGrath, Stewart et al, 1986; Rabkin, Stewart, McGrath, 1987). These fidings, albeit
fiom different studies, hint that those who "respond"to a placebo run-in p e n d may not

be isomorphic with those who ultimately respond to pst-randomization placebo
treatmeot.
A study by R a b b et al cornparhg characteristics of 10day washout placebo

responders to 6-week @est-randomilation) placebo responders suggested that there are
two types of placebo responders (Rabkin, Stewart, McGrath et al, 1987). The IO-day
washout placebo responders have a milder illness (based on hwer severïty levels on
SCL-90 factors [Derogatis, 19771 and HAM-D scores), and have a more chronic illness.

There are fewer cases of primary depression in this group and they have fewer i h s s

precipitants. The 6-weekplacebo responders have a shorter duraîion of depression, they
have less t h e spent depressed during illness e p i d e s and illness precipitants are more
often reported. Rabkin et al also reported that there were fewer l0day placebo washout

responders in the months with the Ieast daylight (November to Feb~ary),consistent with
the their hypothesis that placebo respome is associated with seasonal variation. In the

same study,they compareci five groups of patients, 10day placebo washout responders,
6-week (pst-randomization) placebo responders, 6 week placebo nonresponders, 6week drug responders and 6-week drug nonresponders and found no signincant
differences between the different groups in terms of age, gender, marital status,
educational level, previous psychiatric hospitakation, prior episodes of depression,

famiIy history of depression, or prior psychiatric treatmerit
Sixnilarly, Fairchild et al found in a study of outpatients with unipolar depression,

that placebo responders and placebo nonresponders do not difEer sigdïcantiy in age,
education, marital status or occupation (Fairchild, Rush, Vasavada et al, 1986). There
were no signincant differences between washout placebo responders and postrandomization placebo responders, so both groups were combined as one group of
placebo responders, that was used to compare with the group of placebo nonresponders.

The study revealed that placebo responders had a shorter length of illness, as defined as
the time in months since the onset of the first episode of major depression, but both

groups of placebo responders and nonresponders reported an equivalent number of
episodes of major depression (Fairchild, Rush, Vasavada et ai, 1986). In the study,
clinicians' ratings of symptom severity (HAM-D, Covi, and Raskin) showed no

simiificant merences between the two groups of placebo responders and nonresponders
pnor to treatment, but patients' seif-reports of symptomatology before treatment
revealed that responders experienced less depression according to the Carroll Rating
Scale for Depression (CRS) (Carroll, Feinberg, Smouse et ai, 1981) and the Beck

Depression Inventory @DI) (Beck, Ward, Mendelson et al, 1961). Placebo responders
also had a higher incidence of having mother psychiatrie disorder (either concurrently or
in the past) in addition to major depression. Although placebo responders had a shorter

length of current episode and a shorter total length of illness, analysis of the data were
not able to explain placebo response based on spontaneous remission in the sample

(Fairchild, Rush, Vasavada et al, 1986).
Fairchild et al summarized that,endogenous subtype, presence of other psychiaîric
disorders (especially anxiety, substance abuse or personality disorder), and the length
and chronicity of the depression significantly distinguished placebo responders fiom
nonresponders Fairchild, Rush, Vasavada et al, 1986). Downing and Rickels (1973)
also reported that placebo was less effective in more chronic than in acute depressioas.
Findings of less severe depressive symptomatology (on patient self-reporting) in placebo

responders is consistent with a 1973 report by Downing and Rickels in which depressed
outpatients reported on the Zung self-report depression scale (Zung, 1965). Fairchild et

al found that endogenously depressed patients did not respond to placebo as fkquently
as nonendogenously depressed patients (Fairchild, Rush,Vasavada et al, 1986)- This

corroborated the hdings of Kiloh, Bail and Garside (1962), Raskin, Schulterbrandt,
Reating et al (1967), Wittenbom and Kiremitci (1975), Bielsk and Friedel (1978), and

Paykel(1972). The lack of endogenous features did not ensure placebo response as 50%
of the placebo nomesponders had nonendogenous depression (Fairchild, Rush, Vasavada
et al, 1986).

2.5 RELAPSE OF THE PLACEBO RUNIlN PHASE RESPONDER
There has been a paucity of research examlliing the subsequent outcome for
placebo run-in phase responders, iikely because this group is of minimal interest to the
phannaceuticai industry. Without information on their subsequent clinical -tus,
unclear whether their initial improvement d u ~ the
g 7-14 day placebo --in

it is

phase is

transient or will be sustained over time. Rabkin et al in 1986 reported a retrospective
analysis of the follow-up of 10 day placebo run-in phase responders (Rabkin, McGrath,
Stewart et al, 1986). In a study of 60 such patients who were followed after their
elimination fiom the trial, 10 subjects were given psychotropic medication immediately
even though their depressive symptoms were ameliorated.

(The medication was given

for concurrent problems of panic attacks, anxiety, bulimia, and other mood symptoms.)

An additional 5 patients in that group were lost to follow-up. The remainder 45 patients
constituted their sample as 10 day placebo responders and were foiiowed up for 12
weeks. Based on their clinical status at 12 weeks, these 45 placebo responders were then
classified as king relapsers (depressive symptomatology recurred) or nonrelapszs
(remained weii). There were 25 relapsers and 20 nonrelapsers, with 22 out of the 25
relapsers requiriag medication within 6 months. The study found that relapsers had an
earlier age of illness onset, had a more chronic illness history, were more likeLy to have
received pnor treatment and more of'ten reported a famiiy history of depressive disorder.
Overall, patients who relapsed in the study dexribed a more chronic picture of
illness with earlier omet and a greater proportion of time spent depressed There were
also more male patients and more patients wbo had never k e n married in the relapsing
group. NoIlSlffective psychiatrie disorders (substance abuse, panic disorder, ego-dystonic
homosexuality, generalized anxiety disorder) were present in 64% of relapsers, but in
none of the nonrelapsing group. The following diagnostic differences between the
relapshg and nonrelapsing groups include: there were more nonrelapsers who met
cntena for recurrent, simple, and situational depression. However, the two groups did
not differ in terms of presenting depressive psychopathology and self-rated report
rathgs. Despite the above findings, the nonrelapsers were not entirely "well"after the

12-week study period, On a fiirther 12-week follow-up period, after the initial 12-k
study period, 25% of the nonrelapsers required non-pharmacological treatment, although
they did not become worse than they were at &y 10 when they were identifieci as

placebo responders. As 40% of the relapsers relapsed before the end of two weeks and
required antidepressanttreatment, Rabkin et al questioned the concept of 'placebo
response". It has been suggested that placebo responders be only identified as such after
a sustained period rather than rating on a single occasion, before excluding them h m
randomized clinical trials (Rabkin, McGraîh, Stewart et al, 1986).
Unfortunately, the IitetaWe did not appear to have any studies analyzhg placebo
resporise in depression at varying time inte~ais.Most of the studies anaiyze data either
relating to placebo response in the placebo run-in phase (7-14 &YS) or placebo response
at the end of the study (usually 4-8 weeks).

It may be that patients who respond to placebo may be responding to something other
than the placebo (Brown, 1988), such as spontaneous remission of theù illness, the

multiple favorable psychological effects of pili taking (Strayhom, 1987), the elements of
the treatment environment (attention, concem, opportunity to verbalize distress, or
expectation of irnprovement). The Hawthorne effect, which is the effect of an observer
on any study,and the increased attention on the patient, is well known to cause

improvement (Spiro, 1986). The therapeutic aliiance has been shown to affect outcome

in psychotherapeutic trials. Homath and Symonds (1991) have reported that a positive
therapeutic alliance has an effect size of 0.26 on outcome in 24 psychotheramc trials.
Similar positive correlations between the therapeutic alliance and outcome have k e n
reported for antidepressant drug therapy (Marzialli, Mannar and Krupnick, 1981).
Quitkin et al reported in 1984, and later codkmed in 1987, that the true drug
effect fiom antidepressants is characterized by a two-week delay in onset and
persistence, and there is little evidence of the onset of antidepressante&t before two
weeks (Quitkin, Rabkin, Ross et al, 1984; Quitkin, Rabkin, Markowitz et al, 1987).
Therefore, early response, especially ifit is not sustaineed, may be safely attributed to a
placebo effect. In a study involving the use of phenelzine, imipramine, desipramine,

mianserin and placebo, it was found thaî, for each dni& onset of persistent improvement
was most likely to occur during weeks 3 through 5 (Quitkin, Rabkin, Ross et al, 1984).

CHAPTER 3: THE PLACEBO RUNJN PHASE

3.i RATIONALE FOR THE PLACEBO RUU-IN PHASE

The origin of the introductory placebo washout technique is obscure. The 1977

Guidelinesfor the Clinical Evaluution ofAntidepressarzt Drugs recommended that a

drug-fke period should precede the start of an antidepressant dmg trial, but did not
mention combining it with the administrationof a placebo or following it with the
withdrawal of placebo responders (Crout and Finkel, 1977). The placebo --in

phase is

recommended by some researchers to eliminate subjects that may be non-cornpliant, to
ensure that pnor treatment(s) are washed out, to eliminate rapid remitters, to ensure a
more homogeneous sample of subjects (so that fewer subjects are needed to draw a
conclusion about treatment effect) and to provide a p e n d for baseline measurement and
careful medical evaluation before exposure to an experirnentai treatment (Pablos-

Mendez, Barr and Shea, 1998).

In controlled clinical trials, much effort, usuaily on the part of the p h m a c e u t i d
Company researching the dmg, is put into detecting placebo responders and eliminating

them as subjects, so that the benefits of a dnig will be more evident. However, for the
medical researchers ninning the study, there is a financial disincentive to eiiminate any
subjects that have been recruited, as financial reimbursement is usually based on the

March
number of subjects who complete the study (Walker, personal co~1~m'ication,
2001). Conduct of dinical trials have changed over the years and these changes may

have some effect on the outcome of studies (Schweizer and Rickels, 1997). These

changes hclude the expectation of faster recruitment, involvement of multiple sites, and
employment of extemal contract-research organizations to monitor the progress of the
studies (Schweizer and Rickels, 1997).

3.2ARGUMENTS AGAINST THE PLACEBO RUNIIN PHASE
Although the use of the placebo run-in phase in randomized clinical trials is
considered accepted standard practice, there are many who feel that this praçtice lowers
the placebo response rates and disadvantages the placebo, thereby favoring the rtudy dnrg
(Sem, 1997). Skovlund (1994) argued that the single-blind placebo run-in phase should
be omitted fiom clinical trials because it may give a distorted picture of treatment effêcts.

In some randomized controlled trials, the use of the placebo nin-in pend resulted

in overestimates of the benefits of treatment (Pablos-Mendez, Barr and Shea, 1998). J.n
the article by Pablos-Mendez et al, several studies, that incoprate the nm-in period,
were anaiyzed. The Physicians' Health Study was a large clinical trial designed to test
the effects of aspirin and beta-carotene in the primary prevention of ischemic hart

disease and cancer among male physiciaas in the United States. The study used a nin-in
period to screen for adherence and 33% of subjects were withdrawn h m the study pnor
to randomization. The study found that aspirin decreased the rate of myocatdial

infarction with a relative risk of 0.56. Ifali subjects who entered the ru-in p e n d had
been randomized and if it is assumed that nonadberent subjects remained nonadherent
and had no treatment effect, the recalculated relative nsk would be 0.71, a difference of
25%.

Another study d y z e d by Pablos-Mendez et al in the article was a randomized
trial comparing pindolol plus fluoxetine versus placebo plus fluoxetine in the treatment

of major depression. Of the 132 eligible subjects who entered the placebo nui-inperiod,
111 were randomized into the trial and 21 were not, 19 due to placebo response and 2
due to patient withdrawal. The pindolol/fluoxetine study found a p a t e r proportion of

respondea in the fluoxetine plus pindolol group, with p4.04. If the 19 placebo
responders had entered the trial, the d c u l a t e d results wouid still have trended in
favour of the fluoxetine plus pindolol group, but would not have reached statistical
significance, with f l . 0 9 . Pablos-Mendez et al concluded that the use of the --in
period led to an overestimation of the benefits of the treatment and tecommendeci that

evidence fkom studies with m-inperiods be recalcuiated as if the m i n p e n d had not
been used,

3.3 THE PLACEBO RUN-IN PHASE IN DEPRESSION (3 specMc shrdieq)
Although the above studies anaiyzeâ by Pablos-Mendez indicated that the use of
the a placebo run-inp e n d increased the dmg-placebo merence, this procedure does
not appear to provide an advanbge for the active dmg in randomized clinical trials for
the treatment of major depression. Three studies (2 of which are meta-analyses)
involving the treatment of major depression and the use of the placebo run-inperiod led
to the conclusion that the placebo --in

period does not affect the study outcome

(Greenberg, Fisher and Riter, 1995; Reimherr, Ward and Byerley, 1989; Trivedi and

Rush, 1994).

3.3A Reimherr et al (1989)
Reimherr et al (Reimherr, Ward and Byerley, 1989) reported a retrospective
reanalysis of their earlier study (Byerley, Reimherr, Wood et al, 1988) and found that the
elimination of prerandomization placebo run-in responders reduced the dmg-placebo

difference and increased the placebo treatment response rates in outpatients with major
depression. The original study (Byerley, Reimherr, Wood et al, 1988) was a 6-week
double-blind randomized controlled placebo trial with three cells cornparhg treatment
with fluoxetine, imipramine and placebo in depression. Subjects were recruited fkom

local mental health centres, fiom private practitioners and fiom a Limited amount of
advertising. They were required to meet DSM-III cnteria for major depression with a

duration of at least one month and to have a HAM-D score of at least 20 to be eligible
for the study. AU subjects were initially given an inert placebo for 7 days. M e r the
placebo mu-in phase, those subjects whose HAM-D score improved by 3 0 % or
decreased below 20 were considered "placebo responders" and withdrawn h m the
study. In the original study, 18 subjects were withdrriwn as they improved signifïcantly

during the placebo m-in phase. The remaining subjects entered the actual double-blind,
three-ceil shidy and were randomized to receive either fluoxetine, imipramine or
placebo. Progress was monitored in the study weekly ushg the 21-item HAM-D and the
7-point CGI.
The Hopkins Symptom Checklist (SCL) was also administered both at badine

and after 7 days of placebo, and weekly during the study, but it was not used as a
criterion for retention in the study or in the initial analysis of the data. (In fact, the SCL
was not even scored until the entire study was completed.) Al1 subjects who completed
at le& two weeks of treatment were inciuded in the data analysis. In the initial study, it
was s h o w that both fluoxetine and imipramine were significantly supenor to placebo in

the treatment of depression, using the HAM-D and CG1 ratings. On the basis of baseline

and (6-week) endpoint HAM-D sfores, both fluoxetine and imipramine treated subjects
improved significantly more than placebo treated subjects. Using the CG1 scores, 65%
subjects treated with fioxetine, 56% of subjects treated with imipramine, and 10%
subjects treated with placebo were rated as moderately or markedly improved after 6
weeks of treatment.
Reimherr et al hypothesized that since the HAM-D was administered by a

physician who was aware that the patient was on placebo afler the placebo run-in phase,
bias could occur. Such biases could potentially have altered the assessment; such as
pressures to produce a study population could have led to the underestimation of
improvement during the placebo run-in phase. As a resdt, a number of patients could
have been entered into the study that were actually '%idden placebo responders". In the
re-analysis of the earlier study, a subject was considered to be a %idden placebo
responder" if he was included in the study and had showed a 120% impmvement on the
depression scale of the SCL during the placebo nin-in phase. Reimherr et al postulated
that sioce the SCL was completed by the subject (who was not aware that he was on
placebo tablets for the initial week of the snidy), it provided an alternative and perhaps
Iess biased measure of improvement on placebo. Results on the SCL depression sale
did indeed show that a signiîïcant number of subjects with very positive responses to

placebo had been entered into the study. Reimherr et al detecmined that the subjects who

were identiified as placebo responders and withdrawn h m the original study h
i the
same amount of improvement (based on improvement on the depression scaie of the

SCL) as the subjects who were retained in the original study but were Iater identifieci as
"hidden placebo responders".

irz the follow-up article, Reimherr et d then r e - d y z e d the r e d t s of the original
study with the "hidden placebo responders" included and excluded h m the andysis.
Subjects were divided into three groups based on their initial response to placebo: (1)
positive initial placebo responders (mean initial improvement of the SCL depression
scale=;?l%);(2) neutral initial placebo responders (mean initiai improvement on the SCL

depression scale=2%);(3) negative initial placebo responders (mean initid deterioration

on the SCL depression scaIe=-IOYO), The drug study redts for each of these groups
were then compared.
The resuits of the study were calculated with the total population, hcluding and
excluding the "hidden placebo responders" on two measures of improvement, the CG1
(% of patients rated at end point as ccmuchimproved" or %ery much improved") and the

HAM-D (baseline to end point improvement score). The exclusion of "hidden placebo
responders" did not improve the original results. in fact, it diminished the size of the
differences in improvement between the active and placebo groups fiom 30% to 25% on
the CG1 and, swprisingly, it increased the placebo response rate observeci at the end of
the study fiom 13% to 16% based on the COI. Similarly, the ciifferences between the

treatment and placebo groups measured by HAM-D decreased when "hidden placebo
responders" were excluded fiom the analysis. Improvement in the placebo group
decreased by 0.4 HAM-D points while improvement in the active treatment group
decreased by 0.8 HAM-D points, resuiting in a decrease in the t value fiom 2.5 (p~0.02)

to 2.06 (p<0.05). Reimherr et al also concluded that the HAM-D and the SCL
depression scale were measuring very closely related symptoms and the changes were

similar in magnitude, based on correlation coefficients.
Although Reimherr et al initialiy thought that exclusion of the "hidden placebo
responders" would improve the differences observed in the original analysis, the results

in fact deteriorated. Reirnherr et ai concluded that the placebo m i n phase may have

unpredictable, possibly confounding effects as elimination of "hidden placebo
responders" nom the study arialysis dirninished differences between the active and
placebo treatment groups in the study. Reimherr et al also questioned the view that
placebo responsiveness is a stable characteristic of an individual patient and that it can
be accurately measured by use of a placebo run-in phase. The data suggested that

placebo responsiveness is not a stable characteristic but is a more complex artifact of

clinical trials. Reimherr et al suggested that the placebo run-inphase may artificidy
suppress the level of placebo-induced improvement during the study. They also argued
that the use of the placebo run-in phase is in violation of the guidelines for the protection
of human subjects in that complete disclosure about the nature of the study is not
revealed, thus subjects are not providing "informed consent". Although they recognize
some of the practical reasons for the use of the placebo m i n phase (such as assessrnent
of cornpliance and wash-out of previous medication), Reimhen et al concluded in his

papa with the statement that "once the decision to enter a patient is made and the patient

has started on medication, our daîa indicate that tampering with the study population, as
occurs with a placebo washout procedure, may be detrimental to the study".

3.36 Trivedi and Rush (1994)
Trivedi and Rush (Trivedi and Rush, 1994) reported a meta-analysis of 101

randomized controlled trials that compareci the efficacy of antidepressant medications in
major depression, and found that a placebo m - i n phase did not lower the placebo
response rate, did not increase the cimg-placebo difference and did not affect the drug
response rate post-randomization. A search was doue of Medline and Psychological

-

Abstracts fkom 1975-1990. The indusion criteria included English language, diagnosis

of major depressive or bipolar disorder, study duration of at least three weeks, use of a

quantitative outcome measure, cornparison between a known antidepressant drug and a
placebo (another medication, or both), blinded study. They identified a total of 141
eligible, randomized placebo-controlled trials and meta-analyzed 101 of them. The
analysis focused on dichotomous outcome measures (categoncal scoring), based

primarily on a 50% reduction in the HAM-D as a responder. If the HAM-D was not
reported, then a CG1response of 1 or 2 (markedly improved or very much improved)
was countedThe success of a treatment was reported in three different ways- First, they used
the dent-to-treat analysis, which utilized ali patients who improved (regardless ifthey
remained in the study) as the numerator, and the number randomized to treatment as the

denominator, which addressed the question of how many patients randomized to the
treatment improved. Second, an "adequate treaîment" analysis included only patients

who received a predetermined minimum amount of treatment (typically 2-4 weeks for
medication) as the denominator and counts those that responded as the numerator, that
addressed the question of how many improve h m receiving at least the minimai amount
of treatment thought to be effective. Thirdly, a "completer" analysis included only those

who completed the fÙ.U protocol, with the numerator and denominator including only
those subjects.
The meta-andysis was conducted using the Confidence Profile Method (Eddy,

Hasselblad and Schacter, 1990), that uses a hierarchical Bayesian random-effects model.
Findings were reported separately for inpatients and outpatients as it was felt that
attrition rates, and placebo and h g response rates, may be different for the two groups.
Adult and geriatric studies were combined as there was no evidence of differentiai
responses in the two groups and the number of geriatric subjects w~xetoo few for
meaningfbl independent analyses. The antidepressants medications were divided into
groups: aicyclic medications (amitriptyline, desipramine, doxepin, imipramine,

norûiptyline and protriptyline), heterocyclic medications (maprotiline, amoxapine,

trazadone and buproprion), selective serotonin reuptake inhibitors (fluoxetine,
paroxetine and semaline) and MAOIS (isocarboxacid, pheneizine and tranylcypromine).
Of the 101 studies included in the meta-analysis, 50 trials had a placebo =-in
phase and 5 1 trials did not have a placebo nin-inphase. The final conclusions fiom the

meta-analysis were that a placebo m i n phase did not reduce (or increase) the pst-

randomization piacebo respnse rate, drug response rate, or drug-placebo differences.
Trivedi and Rush concluded that if there are sufficient symptoms at randomization to

indicate dmg treatment, the patient should be entered into the study. They proposed that
the raw HAM-D score at the time of randomization should be the primary variable to

dictate inclusion or exclusion, not the lack of response to the placebo nui-in phase. In
summary, they question the value of the single-blind placebo run-inphase and their
hdings lend no support to the need for such a phase in clinicai triais.

The most recent meta-anaiysis involving placebo rumin perïods and

antidepressant drugs was carried out by Greenberg et al in 1995 (Greenberg, Fisher and
Riter, 1995), and their findings were consistent with the two previously mentioned
studies. They reported a meta-analysis of 28 double-blind placebo-controlled trials of
the effectiveness of antidepressant medications, based on a literature search of Medline

and Psychological Abstracts fiom 1983- 1992. The analysis was restricted to trials that
compared placebo to only one dru& and did not include subjects with bipolar or
psychotic disorders. The criteria for inclusion included studies that reported results in a
fashion which enabled computation of the percentage of reduction in scores on the

HAM-D fiom baseline to endpoint (dichotomous outcome measure). Of the 28 studies

that met the criteria as outliwd, 20 studies (involving a total of 848 subjects) included a
placebo nui-in phase and 8 studies (mvolving 24 1 subjects) did not include such a phase.
The numbers of placebo response as weil as response to medication were compared in

the two types of studies. The percentage of dropouts were also compared. Cornparisons
were made with the use of t tests.
The analysis revealed that there was no significant difference between the
placebo run-inand the non-placebo --in

studies in the percentage reduction in ratings

on depression for subjects in the placebo groups (24.8% and 23.7% respectively). There
was also no difference in the effectiveness of the antidepressant dmgs in the placebo nmin and non-placebo run-in p u p s (48.9% and 43.3% respectively). Their analysis

showed equivalent percentages of dmpouts in the two p u p s for both the subjects
assigned to the placebo groups (43.2% for placebo run-ui group and 37.2% for the non-

placebo =-in group) and those assigned to the active drug groups (36.2% for the
placebo nui-in group and 39.9% for the non-placebo --in

group). Greenberg et al

argued that the single-blind placebo run-inphase should be omined fiom clinical trials as
it is costiy in terms of time and effort and does not serve the purpose for which it was
designed (lowering the level of response to placebo and magniSring the superionty of the
response to the active d m g in the study). The conclusion was that the use of the placebo

run-inphase may give a false sense of security about the solidity and generaiizability of
antidepressant drug trial results.

3.4 COMPARISON OF THESIS TO THE 3 SPECIFIC STUDIES

This thesis has simiiarities to the above mentioned meta-analyses in that it
examined the efféct of the placebo ruo-in p e n d in clinical trials of the treatment of
depression, but it was different in several ways. Unlike Trivedi and Rush (who drew
Grom publications fiom 1975 to 1990), and Greenberg et al (who drew fiom publicatioas
fiom 1983-l992), this study included more current randomized controlled trials (up to
the year 2000), but limited triais to those involving the use of selective serotonin

reuptake inhibitor (SSRI) antidepressants,
SSRIs were developed and studied when there was increasing evidence indicating
the role of central serotonin metabolism deficiency in the pathogenesis of depression

(van Praag, 1980). SSRTs are a newer group of antidepressants that have similar

effectiveness to the traditional tricyclic antidepressants, but have superior tolerability
(Benfield and Ward, 1986; Benfield, Heel and Lewis, 1986; Dechant and Ciissold, 1991;

Murdoch and McTavish, 1992). When compared with the tricyciic antidepressants, the
S S N s have minimal adverse psychomotor effects, anticholinergic side effects, problems

of weight gain or cardiotoxicity, resdting in a reduced risk of toxicity in overdose

(Henry, 1992). Due to the decreased incidence of side effeçts with the use of SSRIs,
discontinuation rates are lower with SSRIs than with tticyclic antidepressants
(Montgomery, Henry, McDonald et al, 1994). As a result of their effectiveness and
minimal side effect profiles, SSRIs have met wide acceptance as füst-he therapy for

depression (Landen, Bjorling, Agren et al, 1998). There are currently five SSRI
antidepressants available -fluoxetine, fluvoxamine, paroxetine, sertraline and
citalopram (Lemberger, Fuller, Zerbe, 1985).

In contrast to the two published meta-analyses on placebo nui-in periods, this
study used continuous outcome measures. The published studies dichotomized the

continuous mesures into participants who experienced an arbitrary percentage reduction
in symptoms (such as a greater than 50% reduction in the total HAM-D score)- As such

an approach is arbitraty and of uncertain clinical relevance, statistid power wili be
sacrificed. This thesis will use the primary measurement as suited in each study for
analysis.
Unlike Greenberg et ai, this study did not exclude trials, that compared placebo to

more than one antidepressant dmg, and it did not limit the andysis to the HAM-D as the
measuement outcome. The inclusion of more than one active drug group in the study
should decrease the cliaicians' ability to idente one of the groups as representing their
vested interest, which should decrease the potentiai for bias in the study (Greenkg*
Bernstein, Greenberg et al, 1992)-

CHAPTER 4: META-ANALYSIS

In 1976, Glass coined the terni ''meta-analysis" to refer to 'the statistical analysis
of a large collection of analysis results k m individual shdies for the prupose of
integrating the fidings" (Glass, 1976). Today, meta-analysis is viewed as a standard
research process and the number of published meta-analyses has increased substantially
in the past decade (Chalmers and Haynes, 1995). The use of meta-analysis is so

widespread that there has been several books written on the subject of research synthesis,
nie Handbook of Research S ' e s i s (Cooper and Hedges, 1994) king one very g

d

resource. In the medical field, the international Cochrane library is a weil-known and
widely used resource. The international Cochrane collaboration conducts research
synthesis and meta-analyses. that results in high-quaiity systematic rwiews of health-

care interventions (Bero and Rennie, 1995), that are helpful for clinical decision-making.
Meta-analysis, or more appropriately, research synthesis b currently defïned as a revïew

in which bias has been reduced by the systematic identification, appraisal, synthesis, aad,
if relevant, statistical aggregatiou of al1 relevant studies on a specific topic according to a
predetermined and explicit method (Cook, Sackett and Spitzer, 1995).
There are several statistical summary units in meta-analysis (Revman 4.1 User
Guide). For dichotomous data, there are the odds ratio, relative risk, and risk ciifference.

For contimous data, there are the weighted mean difference and the standardized mean
difference. One statistical unit of interest in the comparison of treatment effeçtiveness is

the effect size (ES), expressed as the difference between treated and control group
means, divided by the pooled standard deviation:

ES = (MI- Mz )/SD

(Glass, 1977).

By using a standard unit, fïndings are transformed into a common metrk (standard
deviation units), indicating the magnitude of effect or change. An effect size of t 1 . Z
would demonsirate a larger magaitude of change or effect than an effect size of + O . X
Of course, primary research on a topic must exist before its synthesis c m be
conducted. There are several stages of research synthesis: problem f o d a t i o n , data
coilection (literature search), data evaluationyand analysis and interpretation (Cooper

and Hedges, 1994). These stages will be M e r developed in the Methods section of
this study.

4.2 OWECTIVES

The objective of this research is to compare the effect size of randomized
controlied double-blinded placebo trials (in the treatment of depression with SSRIs) that
include a placebo m i n period (that exclude placebo tesponders) with those that do not
include a placebo m i n period. It is hypothesized that the size of the treatment effect
will be larger in studies, that eümuiate placebo responders fiom the study afler a placebo
nui-in phase.

4.3 METHODS
4.3A Search Strategy
The search strategy aimed to identi* published clinical trials of randomized
controlled double-blinded clinical trials of the treatment of major depression with at lest
one SSRI investigation drug and a placebo. Medline and Psychlit databases were
searched, employing the foUowing key words: "depression" and "placebo" and "English

in LA (language)" and ("nuoxetiney' or "nuvoxaminey'or bbsertraliney'
or ~aroxetine"or
"citalopramYy).The search was limited to studies that involve SSRI antidepressants to
produce a more homogeneous sample of studies. The attempt was to iden*

ali

appropriate trials with SSRI antidepressants since their introduction in the early 1980's to
the year 2000. Great care was taken to ensure that duplication oftrials did not occur.
An electronic search of the databases identined 734 potential entries. Articles that

clearly did not f i t the inclusion criteria as judged by titles and abstracts were rejected.
There were 111promising articles that appeared to fit the inclusion cnteria on reviewing
the abstract, The actual articles of these 111 trials were retrievd and examined closely

for consideration of inclusion into the stdy and 34 were included as all the inclusion

criteria were met.
Trials were also identified fiom hand searching of the indexes of the following
major psychiatrie journals for any randomized controlled placebo trials of depression and
treatment with an SSRI antidepressant:
Acta Neurologica Scandanavia

Acta Psychiatrica Scandanavia
American Journal of Psychiatry
Annals of Clinical Psychiatry

Archives of General Psychiatry
Current Therapemtic Research
Biological Psychiatry

British Journal of Psychiatry
Journal of Affective Disorders
Journal of Cliaical Psychiatry
Journal of Psychopharmacology
The above jounials were hand searched fiom 1995 to 2000 with the exception of Current

Therapeutic Research, which was hand searched fiom 1985 to 2000, as the journal is not
included in the Medline or Psychlit electronic databases. Hand searching identified 28
additional trials not found previously on the elecaonic database search of Medline and

Psychlit and ali the trials were closely examined, but none of them met the inclusion
criteria.

The references of ail relevant meta-analyses of the treatment of depression were
carefully examîned. There were 143 trials identified in the references of meta-analyses,
but only 8 trials met the inclusion criteria and were included in the study a e r close

examination. In total, 42 trials met the inclusion criteria and were selected to be included

in the meta-analysis. (See Appendix 1for included trials and Appendix II for excluded
trials.)

The international Cochrane databases were searched to detennine whether a
similar study (meta-analysis analyzhg placebo responder elhination and effect size in

the treatment of major depression) has been done. There has been no review of this type
published to date. In 2000, the Cochrane library reported a review cornparhg SSRIs and
other antidepressmts in the treatment of depressive disorders (Geddes, Freemantle,

Mason et al, 2000). Although this review did not approach the topic of placebo run-in
periods, it provided an excellent resource for this research.

AU studies were examined for inclusion Uito the shldy using a pre-developed

assessrnent form (see Appendix m),that included the following critena:

Inclusion criteria:
RandomUed, controiled, double-blind c l i n i d triais

Adult subjects, ages 18-65 years
DSM-III or DSM-N diagnosis of primary acute major
depression

flacebo ann
SSRI investigational drug
Duration of study at least 6 weeks
Parailel design

Continuous outcome measurement (mean change in
depression scale)
Exclusion criteria:
Concomitant primary psychiatrie diagnosis other than major
depression

Concomitant medical illness
Augmentation therapy
Continuation therapy
Crossover design
Active drug w k u t phase

4.3C Quality Assessrnent
The quality of each selected study was assessed by two reviewers using a Jadad
score (Moher, Jadad, Nichol et al, 1995). Studies were rated and given a q d t y rahg
fiom 1 (poorest rating) to 5 (highest rating) (Appendix IV). A Jadad score of at least 3
indicates that the study was of g

d quality. It was expected that ail the trials wodd have

at least a Jadad score of 3, as they were al1 randomized, double-blind clinical trials.
Concealment of ailocation was also assessed and graded:
A = adequate
B = uncertain

C = not adequate
4.3D Data Extraction
A form was developed to facilitate data extraction (Appendix V). Information

extracted included study location, participant details, type and duration of intervention,
primary outcome mesurement, mean change in outcome (and standard deviation of the
change if available) and the presence or absence of a placebo m i n period that withdraws

placebo responders. Two reviewers independent of each other perfomed data extraction.
A third reviewer compared the two independent reviews and found 86% agreement. In

cases of disagreement the study was reviewed by a third reviewer, who also extracted the
data. The three reviewers met to corne to consensus about the data in the study. The

extracted data were entered into Review Manager 4.1 for statistical analysis-

4.4 DESCRIPTION OF STUDIES

A total of 42 trials were included in the study. Appendix VI provides a summary

of all the trials and the data extracted fiom each trial. AU of the trials included 1 SSRi
antidepressant with the exception of one trial that compared 2 SSRl ddepressants with
placebo (Fava 1998). The data for the Fava triai were adyzed separately for each SSRk

therefore a total of 43 sets of data were analyzed. There were 13 triais with fluoxetine, 8

trials with fluvoxamine, 14trials with paroxetine, 6 trials with sertraline and 1trial with
citalopram. There were 3 1triais with a duration of 6 weeks and 11 trials with duration of

more than 6 weeks, ranging nom 8-12 weeks. Ail of the trials, with the exception of two
(Feighner, 1989 and Lapierre, 1987) were done on the outpatient population. The study
size of the triais ranged nom 8 to 650 participants. Thirty of the trials were published in
the years 1990 to 2000, with the remaining 12 trials published prior to 1990. Twentyseven triais had Jadad scores of 3 with 15 trials with Jadad scores of p a t e r than 3.

Ali the primary outcome measurements were continuous, with 15 triais using the
HAM-D 2 1 scale, 15 trials using an unspecified HAM-D scale, 8 trials using the HAM-D
17 scale, 1 trial using the HAM-D 13 scaie, 1 trial using the HAM-D 3 1 scale and 2 triais

using the Montgomery-Asberg depression scale (MADRS) (Montgomery and Asberg,
1979). Al1 the trials presented the mean change in the primary measurement outcome,

either in tabular or graphical format. Eleven trials reported the standard deviations of the
mean change in outcome measurement direcly, and 2 trials reported the standard errors
of the mean change in outcome measurement, and their respective standard deviations
were calculated indirectly, using the formula SD = & X SE (Hassard, 1991). Twentynine trials did not report standard deviations; therefore, estimates were obtained fiom

other trials using the same outcome mesures as outlined below.
As Werent measurement scales dBer in length and content, they should aiso
differ in standard deviations (personal communication, Dr.Hassard, June 200 1). For each
measurement scale (HAM-D 21, HAM-D 17, HAM-D u~lspecifiedand MADRS), the
available standard deviations (either directly nom the trials or calculated fiom the

standard errors h mthe trials) were pooled to obtain a pooled standard deviation for
trials using the same measurement scale without a rpported standard deviation, using the

formula (Hassard, 1991):

Pooled standard deviations:

HAM-D 17

HAM-D 21

HAM-D

MADRS

6.94

8.49

8.75

8.34

As the original Hamilton depression scale used 21 items (Hamilton, 1960), it is

likely that the trials that did not specify a nurnber on their HAM-D sale used the

HAM-D 21 scale. This is supported by the similar values of the pooled standard
deviations of the HAM-D21 and the unspecified HAM-D scales It is also important to
note that the pooled standard deviation of the HAM-D 17 measurement scale is
approximately 17121 of the HAM-D 2 1 pooled standard deviation. The trial ushg the
HAM-D 13 measurement sale (Walczak, 1996) did not report a standard deviation;

therefore the pooled HAM-D 17 standard deviation was multiplied by 13/17 ( 4 . 3 1) and
was used for analysis. The trial using the HAM-D 31 measurement (Croft, 1999) did not

report a standard deviation; therefore the pooled HAM-D 21 standard deviation was
multiplied by 31121 (=l2.53) and was used for analysis.
Twenty-nine trials reported a placebo run-period, that withdrew placebo
responders nom the pool of subjects prior to randomization, and 13 trials did not report

withdrawai of placebo responders. (For the purpose of this research, it WU
be assumed
that if no placebo m
in period is mentioned in the study,that the study did not have a

placebo run-in phase and thus no subjects were withdrawn as placebo responders.) Of
the 29 trials that reported withdrawal of placebo responders, only 3 specifically
mentioned the number of placebo responders withdrawn. Byerley, Reimherr et ai (1988)
withdrew 5 participantsybut did not mention the total nurnber of subjects who entered the
placebo m i n phase. Heilgenstein, T o l l e f q Faries et al (1993) and Lydiard, Stahl,

Hertzman et al (1997) reported withdrawing 9/164 and 8

subjects respectively f i e r

the placebo run-in period.

4.5 DATA SYNTHESIS
Using Review Manager 4.1 software (Revman, Cochraw Collaboration, 2000), an

analysis of the standardized mean difference of the primary study outcome mesure was
perfiormed. Metaview version 4.0, which is the statistical program within Review
Manager 4.1, implements Hedges adjusted g for continuous outcornes which is similar to
Cohen's d, but includes an adjustment for smaii samp1e bias (Revman 4.1 User Guide,
2000). Continuous data fiom different measures were transformed into standard effect
sizes by dividing mean values by standard deviations. In the graphical presentation of the
analyses, negative standardized mean differences (falling to the lefk of the midline) favour
the SSRI antidepressants and positive standardized mean ciifferences (failing to the right
of the midline) favour the placebo.
Forty-two trials (43 sets of results as the Fava 1988 triai included two SSRIs)
contributed data to the analysis of the relative efficacy of SSRIs with placebo. Analysis

of efficacy was based on 3047 subjects treated with a SSRI antidepressant and 3740
subjects treated with a placebo. For most of the analyses, the standardized mean
Merence (SMD) was used to compare the effect sue of the SSRls with placebo as

different outcome measurements were used in the different trials (HAM-D 2 1, HAM-D
17, HAM-D unspecifïed and MADRS). When trials using the same outcome measure are

used to compare dmg effect, the weighted mean difference 0 )
may be used,as the
units wiU be equivalent-

Analyses were done using the fked effects model and the random effects model,
but the random effects model statistics will be presented as most of the analyses uidicated

significant heterogeneiîy. The main analysis with aii the data will be presented kt,
followed by sensitivity analysis.

4.6 OVERALL SUMMARY

The SMD for SSRIs versus placebo using a fixed effects mode1 was -0.40(95%CI

-0.45to -0.35;Q=l83.36,-2,

p~OO.OOOO1;
2-15-77,~O.ûûOOl), indicating that SSRIs

are more efficacious than placebo (Figure 1).

-

Figure 1: Overall Data - Standard Mean Difference Fixed
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Results were robust to the type of analysis used, with a SMD for SSRIs versus
placebo, using a random effects model, of -0.47 (95WI -0.58 to -0.36; Q483.36,
p<O.OOOO 1;~ 8 . 1 1 p<O.OOûû
,
l), still favouriag d m g efféct (Figure 2).

-

Figure 2: Overall Data - Standard Mean Difference Random

df-42,

4.6A Studies with and without placebo nin-in period
To detemine a potential difference in the effect size of SSRIs in trials with a
placebo m i n period, that withdraws placebo responders versus trials, that do not, the

-

data were divided into two groups PR1 (placebo --in

that withdraws placebo

responders) (Figure 3) and NPRI (no withdrawal of placebo responders) (Figure 4).

-

Figure 3 : Overall Data PRI - Standard Mean Difference Random

-

Figure 4: Overall Data NPRI Standard Mean Daerence - Random
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Outame:

The SMD for SSRIs versus placebo in the PR1 group, using a random effects
model, was -0.50 (95%CI -0.64to -0.36, e 1 4 7 . 8 2 , &27, p<O.00001; z=6.93,
p ~ O . O O O O i )(Figure 3). The SMD for SSRIs versus placebo in the NPRI group, uskg a

random effects model, was -0.41 (95%CI -0.61 to -0.22; Q=34.52, df=14, p=0.0017;
24.1 7,p=0.00003) (Figure 4). In both the PR1 and NPRI groups, SSNs are show to be

more effective than placebo-

To compare the ciifference in the two standardized mean differences (effect size),
the following formula was used:

Z = E S i -ES7
SE1 -+ SE2

ES=effect size
SE=standard error

-

where SE = utmer limit of CL mean
1-96

and the two groups are significantly different ifthe calculated Z is greater than 1.96
(Hassard, 1991).

For the cornparison of the effect sizes of SSRIs and placebo for the all-inclusive
data, between the PR1 and NPRI groups, using the random effects model:

As 0.536 is not H.96, there was no signifïcant difference in the effect sues between the

PR1 and NPRI groups in the ail-inclusive data.

4.7 Additional Cornparisons

Heterogeneity (within and between study variation) was assessed using the Chisquared test of heterogeneity (Oxman, 1995). if heterogeneity exists, then an explmation,
such as potential clinical differences in the studies, should be sought to explain the

heterogeneity (Thompson, 1994). There was substantid heterogeneity in the data as
indicated by the large (very significant) Q in all of the above analyses. The primary
analyses used random effects model, that takes into account withïn-study sampling error

and between-studies variation in the assessrnent of uncertainty and provides wider
confidence l e t s to the eEect size and hence a more conservative result (Cooper and

Hedges, 1994).

The following sensitivity analyses were undertaken as there was statisticai
heterogeneity:
1.

Comparison of PR1 and non-PR1 studies using the HAMD-D 21 ushg weighted
mean differences

2.

Study duration 6 weeks versus study duration > 6 weeks

3.

Recent Studies

4.

Selected study size (eliminating the very large and very s m d studies)

5.

Jadad score = 3 versus Jadad score > 3

4.7A Cornparison of PR1 and NPRl Studies using the HAMDO 21 using
weighted mean differmces

The trials that used HAM-D 2 1 and HAM-D unspecined werz grouped (as it
appears that those trials not speci@ing the HAM-D scde are likely using HAM-D 21) to

compare effect sizes. There were 3 1 trials that used the HAM-D 21 measurement scaies.
The weighted mean ciifference (WMD) for SSRIs versus placebo, using the random
effects model, was -3.65 (95%CI -4.58 to -2-71; e126.24, e 3 0 , p<O.00001, ~ 7 . 6 5 ,
p<0.00001), which indicates that there was a 3.65 difference in HAM-D units favouring

SSRIs for efficacy for al1 the triais that used the HAM-D 2 1 scde for outcome

measurement (Figure 5).

Figure 5 : HAM-D 2 1 - Weighted Mean Difference - Random

The WMD for SSRIs versus placebo in the PR1 group was -3.99 (CES.06 to

Figure 6 : HAM-D 21 PRI - Weighted Mean Difference - Random
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The WMD for SSRIs vernis placebo in the NPRI group was -2.60 (CI-4.52to -

0.67;Q=7.62,

m.27; 2=2.64, p=û.M)8)(Figure 7). It is noted that the PRVHAM-D

21 goup is heterogeneous, but the NPRLMAM-D 2 1 group is homogenous, as indicated

by the small, non-significant Q value for the NPRI group.

-

Figure 7: HAM-D 21 NPRI Weighted Mean Difference - Random

To compare the PR1 and NPRI groups within the HAM-D 21 group:
Z

=

3.99 - 2.60 = 0.908 (NS)
0.546 + 0.985

There was no significant clifference in the effect sues between the PR1 and the NPRI
studies using the HAM-D 2 1.

4.78 Study durotion 6 weeks venus study duntion > 6 w e e b

Data were separateci into trials ofduration of6 weeks and trials ofp a t e r than 6
weeks. There were 31 trials of duration of 6 weeks and there were 12trials ofduration of
geater tban 6 weeks. The SMD for SSRIs versus placebo, using a random effects model,

in the trials of 6 weeks' duration was -0.54 (95%CI -0.69to -0.39; Q=169.69, e 3 0 ,
p<O.OOOO 1 ;~ 7 . 0 7p<O.OOOO
,
1) (Figure 8).

Figure 8: 6 Weeks - Standard Mean Difference - Randorn
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The SMD for SSRIs versus placebo, using a random effects model, for studies of
duration more than 6 weeks was -0.34 (95%CI -0.44 to -0.23; Q=ll.41, e

l 1, p4.41;

~ 6 . 4 8p<O.OOOOl)
,
(Figure 9).

-

Figure 9: More Than 6 Weeks Standard Mean DiEerence - Random
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Comparing these two groups (6 weeks and more than 6 weeks):

Z = 0.40 - 0.34 = 1.098 (NS)
0.031 +- 0.05 1

There was no simiificant clifference in effect size for SSRTs between the 2 groups
separated by duration of study.

45
On separation of the data for PRI vernis NPRI groups in sndies of dwation 6

weeks, using the random effeîts model, the SMD for SSRIs versus placebo in the PR1

group, was -0.53 (95%CI -0.72to -035;Q443.24, &20, ~0.00001;~ 5 . 7 0 ,
p<O,OOOOl) (Figure 10).

-

Figure 10: 6 Weeks PR1 Standard Mean Diffierence - Random

The SMD for SSlUs versus placebo in the NPRI group, using the random effects
model, was -0.57 (95%CI -0.84 to -0.30; e 2 6 . 2 0 , m,p=0.0019; 2-4.1 7, p=0.00003)
(Figure 11).

-

-

Figure 1 1 : 6 Weeks NPRI Standard Mean Difference Random
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O n comparing the two groups, the fRI and NPRI groups (in studies of duration 6
weeks or less):

Z

=

0.57 - 0.53
0.092 + 0.138

= O. 174 (NS)

There was no significant difference between the effect sizes for PR1 and NPEU groups in
studies of duration 6 weeks.

Tt is noted that the subgroup oftrials with duration ofmore than 6 weeks is

homogeneous. Using the random effects model, the SMD for PRVmore than 6 weeks
group is -0.40 (95%CI -0.52 to -029; Q4.53, df-6,p4I.61; ~ 4 . 7 5p~0.00001)
,
(Figure
12).

Figure 12: More Than 6 Weeks PRI - Standard Mean DBerence - Random
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The SMD for NPRVmore than 6 weeks group is -0.17 (95%CI -0.36 to -0.02;
e 2 . 5 3 , dE-4,p10.64; F? -79, H.07) (Figure 13).

-

Figure 13: More Than 6 Weeks NPRI Standard Mean DBerence Random

On cornparhg PR1 and NPRI groups in studies duration of more than 6 weeks:

There was no significant clifference in e f k t sizes for PRI versus NiRI groups for studies

of duration more than 6 weeks.

4.7C Recent Studicw

There were 3 1trials published fiom 1990 to 2000. Using the random effects
model, the SbfD for SSRIs versus placebo was 4 - 4 1 (95%CI -0.54 to -0.29; Q=135.25,
df=30, p<O.OOOO 1;2=6.4 1, p<O.ûûûO 1) (Figure 14).

Figure 14: Recent Studies - Standard Mean Difference - Random

50
The SMD for the PRI group fortrials h m 1990 to 2 0 0 was 4 . 4 6 (95%CI 4-63
to 4.30;Q422.95, &19,

~0.00001;~ 5 . 4 4p<O.OOOOl)
,
(Figure 15).

-

Figure 15 : Recent Studies PRI Standard Mean Difference - Random

51

The SMD for the NPRI group for triais fkom 1990 to 2000 was 4 - 3 0 (95%CI
4 . 4 3 to 4 - 1 7 ; Q40.45, df-10, H.4;24-61, p~0.00001)(Figure 16).

Figure 16: Recent Studies NPRT - Standard Mean Difference - Random

O n comparing the PRI and NPRI groups for trÏals fiom 1990 to 2000:

2 = 0.46 - 0.30 = 0.68 (N.S.)
0.168 + 0.066
There was no signïficant difference in effect sizes between the PR1 and NPN
groups in the subgroup of more recent studies-

4.7D Selected study dze
The four largest trials (n419-650) and the four smaiiest trials (n=8-35)were
excluded from the analysis (Beasley 1991, Dunbar 1991, Fabre & Putman 1987, Fava
1W8b, Feighner & Cohn 1993, Feighner & Overo 1999, Lydiard & Liard 1989 and

March 1990). The SMD for SSlUs versus placebo, using the random effects model, was
4 - 5 1 (95%C1-0.65 to 4 . 3 6 ; Q171.87, df=33, p<0.00001; ~ 6 . 8 7p<0.00001)
,
(Fi-

l 7). SSRIs are signif?cantIymore effective than placebo.

-

-

-

Figure 1 7: Selected Study Size Standard Mean DBerence Random
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The SMD for the PR[ group for selected study size was -0.53 (95%CI -0.71 to
-0.34; Q=140.86, &-22,

p~0.00001;2-5-63, ~0.00001)(Figure 18).

-

Figure 18: Selected Study Size PR1 Standard Mean Difference - Random
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The S M .for the NPRI group for selected study size was -0.46 (95%CI-0.69 to
-0.23;e30.66,d H 0 , p=û.0007;~ 3 - 9 2p=0.00009)
,
(Figure 19).

-

Figure 19: Selected Study Size NPRI Standard Mean DifSerence Random
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On comparing the PRI and NPRI groups for selected study size:
Z= 0.53 - 0.46 = 0.327 (N.S.)
0.097 + 0.117

There was no significant ciifference in effect sizes between the PR1 and NPRI groups in

the subgroup of select study size.

4.7E Jadad score = 3 b 3

Trials were also separated based on their Jadad scores. As a i i the trials are
randomized controlied pIacebo clinical trials, they ali have a minimum Jadad score of 3.

Twenty-eight ûials had Jadad score of 3 aud 15 trials had Jadad scores of greater than 3.
Using the random effects d e i , the SMD for SSRIs versus placebo in triais with a Jadad
score of 3 was 4 - 4 3 (95%CI 4.58 to 4.27;Q=13 1-39, &27, p<0.00001;24-45,

p<O.OOOOi) (Figure 20).

Figure 20: J A D A D Score = 3 - Standard Mean DifZerence - Random

The SMD for SSRls versus placebo in trials with a Jadad score of greater tban 3
was 4 . 5 5 (95%CI 4.72 to -0.38; e50.76, df 14, p<0.00001;~ 6 . 3 4 p<O-00001)
,

(Figure 21).

-

Figure 2 1: JADAD Score > 3 - Standard Mean Difference Randorn

O n comparing the trials with a Jadad score of 3 with those h&g

a Jadad score of

greater than 3 :

Z = 0.55 - 0.43

= 0-71O (N.S.)

0.087 + 0.082

There was no significant difference between the effect sues for the groups with a Jadad
score of 3 and those with a Jadad score of greater than 3.

4.8 Funnel Plot
On examination of the funne1 plot for ail the trials of the standardized mean

difference versus the standard error of the standardized mean difference (Figure 22), the
presence of the symmeetrical, inverted fùnnel-shaped plot suggested that there is no
evidence of publication bias in the meta-analysis trials, except for absence of small trials
that show placebo effect-

Figure 22: Funnel plot of SMD vs standard error of S M .

There is a clustering of large studies with a relatively srnall standard error and a
wide scattering of smail studies with a larger standard error. There are no trialsin the

bottom nght hand corner of the plot, indicating absence of small hials, that did not show

a .experimental drug effect, and, as a result, were likely not published. As many trials

are funded by the pharmaceutical industry, any trials indicating lack of drug effect will
likely not be published. It may also be possible that some trials were published in a
language other than English; therefore, was not included in the meta-dysis.

CHAPTER 5 DISCUSSION
The meta-adysis indicates that there is no impact ofthe placebo run-in phase and
its subsequent withdrawal of placebo responders in clinicai trials of SSRI antidepressants

for depression. The hypothesis of a larger d

.effect size with triais that eliminate

placebo responders prior to randomhtion is not supported by the data. There is no
significant difference in the effect sizes between the trials with a placebo =-in phase

(and subsequent elimination of placebo responders) and those without such a procedureTrivedi and Rush proposed that the reason a placebo run-in phase failed to affect
placebo response rates or hg-placebo differences pst-randomization was because there
is often an equal delay in tirne in studies that do not have a placebo run-in phase, as
patients will have several visits before they are entered into the study. This delay, with or
without a placebo, may induce an improvement in symptoms, either due to the passage of
tirne, or interaction with the investigator. They also suggested that measurement may
present a problem in some patients, in that the reliability of the (17-item) HAM-D score is

in the order of 2 2, so that a cluiically meaningless c'drop" can lead to subject exclusion
(Trivedi and Rush, 1994).
From a scientiiic standpoint, there is no reason to utilize the placebo run-in phase
to eliminate placebo responders as it is costly in terms of thne and eBort- Some authors

(Senn, 1997; Skovlund, 1994) have r a i d ethical concems about the use of procedures
involving dropping early responders. Research participants are w t infonned of this
procedure; therefore, there is incomplete disdosure of the nature of the study- Informed
consent implies that prospective subjects are advised of al1 procedures of the study. It is

likely that information about the placebo m-inperiod is often either withheld or
presented in a somewhat misieading manner to the subject.
There were 42 trials included in the meta-analysis. It is easier to detect genuine
merences if there is a larger body of evïdence available for analysis (Hassard, 1991). If
the number of trials k i n g d y z e d were to increase (as may be available in the füture),

statistical power will also increase to the point of detecting significant smaller differences
between the trials with and without placebo nin-in periods.

In the real world, many clinical trials will be h d e d by the phamiaceutical
industry in which larger effeft sizes for the investigational dnig will be desirable. The
trials with a placebo run-inphase and eiimination of placebo responders prior to
randomization tremded to result in a larger (albeit non-signifïcant) dnig effect size. The
meta-analysis indicated that selective serotonin reuptake inhibitors are more effective

than placebo in the treatment of depression, but it appears that this effect is more
substantial in the trials that eliminated placebo responders. This larger effect size will be
more impressive in the pst-research marketing process.
It is likely that the practice of using placebo --in

periods and placebo responder

elirnination will continue. If an investigator uses this practice in the research, it is
recomrnended that al1 details relating to this practice be explicitly stated in the publication

of the trial. In the review, only three trials that eliminated placebo responders stated the

number of placebo responders withdrawn. Of those three trials, only two of them
explicitly stated the number of subjects that entered into the placebo --in

phase. It is

pertinent that researchers state, in the publication, the number of subjects that entered the
placebo run-in phase, if one exists, and the number and reasons subjects were eliminated

prior to randomization. It is also recomrnended that study means and standard deviations

be included in the publication.
There are no specifk requirernents for reporthg of research and studies in medical
journals. Some researchers are vety meticdous in stating the number of placebo
responders withdrawn h m their study and some do not even mention a --in

period.

The Consolidated Standards of Reportiug Trials (CONSORT) statement provides helpfbl

recomrnendations, but is not accepted by aii joumals (Moher, Schulz, Altmaq2001).

Both the original CONSORT statement, published in 1995(Begg,Cho, Eastwood et
ai, 1996) and the revised version, pubfished in 2001 Woher, Schulz, Aitmaq2001)

comprise a checklist and flow diagnun to ensure the clear reporting of key elements of
clinical trials.

Meta-analytic research will be improved if standards were upgraded for the
reporting of primary research as recomrnended by the most recent CONSORT statement.
It would be helpful if editors of medical journals would request that the placebo m i n

phase and its resultant withdrawal of placebo responders be mentioned speciocally in

submitted articles. Lastly, the tenns placebo run-inphase andplacebo respnder (or
similar tems) shodd be made an indexable t e m and included in the checkiist for
reporting clinical trials in the biomedical literature (Begg, 19%).
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APPENDIX III

INCLUSION CRITERIA

Exciusion/Inclusion Criteriri for articles for metri-anabsis of RCT for dru- for
de~ressiod~lacebo
wash-out

Title
Journal
Notes
Population 18-65 years (human)

DSM-III or DSM-N diagnosis
of major depression (acute)
No concomitant psychiatric
diagnosis (anxiety permitted)
No concomitant medicai ilhess

Randomized, controiied,
double-blinded clinical trial
Placebo (inert) arm
S SRI antidepressant

Single drug (no augmentation)
Duration of study at least 6 weeks
Acute treatment (not continuation)

Parallel design (no crossover)
No active d m g wash-out pend
Outcome (minimum mean change/
continuous outcorne)
INCLUDE (al1 critena met)

-

APPENDIX IV

JADAD SCORE CRITERIA
JADAD SCORE

Authors

Title
Journal

Notes

Was the study described as RANDOMIZED?
Was the study described as DOUBLE-BLIND?

Was there a description of WITHDRAWALS
and DROPOUTS?

+/- 1 point for appropnateness of
RANDOMIZATION

+/- 1 point for appropriateness o f
DOUBLE-BLINDING

TOTAL SCORE

APPENDIX V

DATA EXTRACTION FORM

Study Characteristics to enter
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Journal:

ADAD Score (1-5)
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bctive Dmg vs Placebo
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IA
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,C Inadequate
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IN- Size of Study on the h

g
Mean - End point minus baseline change
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1

[standard Devïation

- Size of Smdy on îhe Dmp,

1

1

Mean - End pint minus baseline change

Standard Deviation

1~lUphase (yes or no)
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1

APPENDIX VI

MASTER LIST OF ALL INCLUDED TRIALSIDATA
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-+---t
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1 98

Kiev 1992
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11997
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IZ
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80 mg

1 Ya
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Yes
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8.6

Ya
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40 mg
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