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ABSTRACT

Randomized clinical trials are accepted as the most effective method to assess the
safety and effectiveness of a new drug or clinical intervention. Often, the results of a
randomized clinical trial will allow a new drug to be introduced into current clinical practice.
Clinical investigators and the pharmaceutical industry naturally want to optimize treatment
effect. Thus, many randomized clinical trials, especially those involving psychotropic drugs,
are preceded by a “placebo run-in phase”, in which all subjects are given the placebo and any
subject who responds to the placebo are withdrawn from the study prior to randomization.

The objective of this research is to compare the effect size of randomized controlled
placebo clinical trials (in the treatment of depression) that include a placebo run-in phase
with those that do not include a placebo run-in phase, using a meta-analytic approach. Itis
hypothesized that the size of the treatment effect will be larger in studies that eliminate
placebo responders from the study after a placebo run-in phase. A literature search was
carried out to find all available published randomized clinical trials involving the use of a
selective serotonin reuptake inhibitor antidepressant and placebo. Data were extracted from
the trials and statistical analysis was completed using the international Cochrane
Collaboration Review Manager software.

The results indicate that there is no statistically significant difference in effect size
between the clinical trials that have a placebo run-in phase followed by withdrawal of
placebo responders and those trials that do not have such a phase. Recommendations for

future research are discussed.
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CHAPTER 1: INTRODUCTION

1.1 INTRODUCTION

Randomized clinical trials are accepted as the most valid method to assess the
effectiveness of a new drug or clinical intervention. Often, the results of a randomized
clinical trial will allow a new drug to be introduced into current clinical practice.
Certainly, the same results will influence the prescribing practice of many clinicians.
Clinical investigators and the pharmaceutical industry naturally want to optimize
treatment effect. Many randomized clinical trials, especially those involving
psychotropic drugs, are preceded by a “placebo run-in phase”. The placebo run-in phase
is a single-blind placebo period, that usually lasts 7-14 days. It occurs before
randomization and all 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 from the pool of subjects
prior to random assignment and eliminated from the study. Criteria for placebo response
differ for each clinical trial. A common criterion for placebo response in the treatment
of depression is an improvement of >50% in the Hamilton Rating Scale for Depression
(HAM-D) (Hamilton, 1960). Some studies also have a more stringent definition, that
requires a final HAM-D score of <10 in addition to the 50% improvement (Brown,
1988). Placebo responders, in this situation, can be described as those subjects whose
symptom profile met the study criteria at baseline assessment but no longer do so after
the 7-14 day placebo run-in phase (Rabkin, McGrath, Stewart et al, 1986).
Nonresponders (those subjects who did not improve in the placebo run-in phase) are then
randomized into the study to receive the active drug or placebo. The effect of
withdrawing these placebo responders from the study prior to randomization, and the
resultant effect on the effect size of the study drug or drugs is the focus of this research.



1.2 PLACEBO RESPONSE

Placebos have undoubtedly been used for centuries for the treatment of disease,
but the first paper published with reference to the placebo phenomenon was by Pepper
(1945). In 1954, Gaddum stated that placebos have two real functions, one of which is
to distinguish pharmacological effects from the effects of suggestion, and the other is to
obtain an unbiased assessment 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).

Reasons given for the use of placebos in medical practice include: as a
psychological instrument in the therapy of certain ailments arising out of psychiatric
illness, as a resource in dealing with the neurotic patient, to determine the true effect of
drugs apart from 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 following the administration of a
placebo (Brody, 1985). Spiro, in his book entitled Doctors, Patients, and Placebos,
states that almost all patients will prove to be placebo reactors, if one accepts as a
placebo effect responding to the physician or researcher who is helpful 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 predisposed to respond to
placebo, but only do so under certain conditions. Jellinek found a bimodal 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 response as a bell-shaped curve, with a small percentage of
patients never responding to placebo, a small percentage aiways responding to placebo,
and the majority of patients responding to placebo under specific 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, Mosteller, von Felsinger et al,
1954). Pain is primarily a subjective phenomena and not objectively determined, so one
should not carry the implication of their findings too far (Spiro, 1986). However, even
diseases, that are "objectively”, measured, such as hypertension and asthma, are
multifactorial and have a “functional” component (Spiro, 1986). Assessment 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 will respond to placebo,
regardless of what they are being tested for (Spiro, 1986). This widely accepted statistic
is based on the classic article by Beecher in which a review of fifteen studies of patients
suffering a variety of conditions (postoperative pain, cough, angina pectoris, headache,
drug-induced mood changes, seasickness, anxiety and tension, and the common cold)
revealed that, on average, 35% of patients were “satisfactorily relieved” by the placebo,
with the placebo response rate ranging from 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 tricyclic antidepressants) involving patients with widely ranging
symptoms and severity of depression, placebo response rates ranged from 0% to 70%,
with an average across studies of 30-40% (Klerman and Cole, 1965; Rogers and Clay,
1975). These early studies indicated that diagnosis (neurotic 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 response rates
(around 30%) and greater drug versus placebo differences than patients with reactive and
neurotic depression (as high as 70% and indistinguishable from the drug response 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 using
scales of symptom frequency and intensity that are now standard (Brown, 1988). In the
early studies, it has been 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, defined as those with HAM-D scores >20, placebo response rates
were in the 30%-40% 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 <14, 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 recent clinical
trials involving the use of antidepressant drugs routinely limit enrollment to those who
meet DSM-III (American Psychiatric Association, 1980) or DSM-IV criteria (American



Psychiatric Association, 1994) for major depression (Brown, 1988). Placebo response
rates are lower, but are still substantial.

The substantial placebo response rate in depression presents a dilemma to both the
clinician seeking the most suitable treatment for the depressed patient and the clinical
investigator attempting 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 all. Clinicians cannot wait six months or more to see if patients
will continue to have a persistent depression before offering them pharmacological
treatment. Thus, it would be ideal if clinicians and clinical investigators could 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 NONRESPONDER 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 “compliant, religious, hypochondriac, anxious, less
educated, frequently using cathartics, disturbed and likely to react to drugs with atypical
reactions, depressed, dependent, ideational, neurotic and extroverted” (Shapiro, 1971).
Bielsky 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 personality, 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 focused on the characteristics of mild to moderately depressed
patients who did and did not improve during the 10 days of placebo treatment and
concluded that placebo responders are essentially similar to nonresponders (Rabkin,
Stewart, McGrath et al, 1987). Brown et al examined patients with major “endogenous™
depression and found no clinical difference in placebo responders and nonresponders
(Brown, Dorseif and Wernicke, 1988). Fairchild et al found that placebo nonresponders
have a more chronic illness, a longer time 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 improve with placebo.

2.3 BIOLOGICAL MARKERS OF PLACEBO RESPONDERS IN DEPRESSION

There are some biological markers that may predict patients who will have a low
likelihood of placebo response. Neuroendocrine abnormalities 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 function 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 hyperfunction
(Arana, Baldessarini and Oresteen, 1985). The DST result, if initially abnormal
(showing cortisol nonsuppression after dexamethasone administration), usually
normalizes during successful antidepressant treatment, and failure of the DST to
normalize, despite clinical improvement, is associated with poor outcome and early
relapse (Holsboer, Liebl and Hofshuster, 1982).

There appears to be a lower placebo response rate (after 3-6 weeks of placebo)
among DST non-suppressors (8%) than among DST suppressors (59%) (Brown,



Shrivastava and Arato, 1987). Brown et al also found, for the 1 week single blind
placebo run-in period, more DST suppressors (8%) were placebo run-in responders
(using the criterion of 20% improvement) as compared to DST nonsuppressors (4%)
(Brown, Shrivastava and Arato, 1987). Similar findings were reported by Peselow et al
who found that 14% DST suppressors versus 4% DST nonsuppressors were placebo
responders (Peselow, Loutin, Wolkin et al, 1986), and Coryell and Turner (1985) who
found that 28% DST suppressors versus 11% of DST nonsuppressors were placebo
responders, both studies drew conclusions after 1 week of placebo treatment. Brown et
al also found that DST nonsuppressors did not improve with psychological treatments
alone, whereas >50% of DST suppressors improve with psychological treatments
(Brown, Shrivastava and Arato, 1987). Findings that DST nonsuppressors show a
slightly higher rate of response to antidepressants (76-82%) than DST suppressors (64-
74%) (Arana, Baldessarini and Ornesteen, 1985) suggest that DST nonsuppressors are
likely 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 confirmed by Peselow et al (Peselow,
Loutin, Wolkin 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 psychiatric disorders including personality disorders, a high incidence of
stressful life events, and tendency to recurrent depression (Zimmerman, Coryell and
Pthol, 1986), which are similar to other features of placebo responders.

DST results, however, are subject to numerous confounding variables, such as the
multiple medications which influence dexamethasone metabolism, individual differences
in pharmacokinetics of dexamethasone, and the particular DST protocol, 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 fairly frequently in the past, its use and application has fallen out
of favour (personal communication, Dr. Walker, March 2001).

Another biologic marker that has shown some promise in the prediction of
antidepressant response is the sleep abnormality of a shortened rapid eye movement
(REM) latency. It appears that depressed patients with a shortened REM latency have a
low likelihood of response to placebo but a high likelihood 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 drug effect 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 applicability in clinical medicine and
the general population that may require antidepressants.

2.4 THE PLACEBO RUN-IN PHASE RESPONDERS VERSUS THE POST-
RANDOMIZATION PHASE PLACEBO RESPONDER

It is estimated that about 5% of patients with unipolar depression show a positive
response after one week of placebo washout (Loebel, Hyde and Dunner, 1986). Quitkin
et al 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-in phase in studies may be as high as 20% (Sommers-
Flanagan and Sommers-Flanagan, 1996). Outpatients who “respond” during the placebo
run-in phase tend to have longer episodes, a more chronic illness, and a lower initial level
of symptom severity and are more likely nonendogenous. In comparison, patients who
respond to placebo affer 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 findings, albeit
from different studies, hint that those who “respond” to a placebo run-in period may not



be isomorphic with those who ultimately respond to post-randomization placebo
treatment.

A study by Rabkin et al comparing characteristics of 10-day washout placebo
responders to 6-week (post-randomization) placebo responders suggested that there are
two types of placebo responders (Rabkin, Stewart, McGrath et al, 1987). The 10-day
washout placebo responders have a milder illness (based on lower severity levels on
SCL-90 factors [Derogatis, 1977] and HAM-D scores), and have a more chronic illness.
There are fewer cases of primary depression in this group and they have fewer illness
precipitants. The 6-week placebo responders have a shorter duration of depression, they
have less time spent depressed during iliness episodes and illness precipitants are more
often reported. Rabkin et al also reported that there were fewer 10-day placebo washout
responders in the months with the least daylight (November to February), consistent with
the their hypothesis that placebo response is associated with seasonal variation. In the
same study, they compared five groups of patients, 10-day placebo washout responders,
6-week (post-randomization) placebo responders, 6 week placebo nonresponders, 6-
week drug responders and 6-week drug nonresponders and found no significant
differences between the different groups in terms of age, gender, marital status,
educational level, previous psychiatric hospitalization, prior episodes of depression,
family history of depression, or prior psychiatric treatmernt.

Similarly, Fairchild et al found in a study of outpatients with unipolar depression,
that placebo responders and placebo nonresponders do not differ significantly in age,
education, marital status or occupation (Fairchild, Rush, Vasavada et al, 1986). There
were no significant differences between washout placebo responders and post-
randomization 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 al, 1986). In the study,
clinicians’ ratings of symptom severity (HAM-D, Covi, and Raskin) showed no
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significant differences between the two groups of placebo responders and nonresponders
prior to treatment, but patients’ self-reports of symptomatology before treatment
revealed that responders experienced less depression according to the Carroll Rating
Scale for Depression (CRS) (Carroll, Feinberg, Smouse et al, 1981) and the Beck
Depression Inventory (BDI) (Beck, Ward, Mendelson et al, 1961). Placebo responders
also had a higher incidence of having another psychiatric 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 psychiatric
disorders (especially anxiety, substance abuse or personality disorder), and the length
and chronicity of the depression significantly distinguished placebo responders from
nonresponders (Fairchild, Rush, Vasavada et al, 1986). Downing and Rickels (1973)
also reported that placebo was less effective in more chronic than in acute depressions.
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 frequently
as nonendogenously depressed patients (Fairchild, Rush, Vasavada et al, 1986). This
corroborated the findings of Kiloh, Ball and Garside (1962), Raskin, Schulterbrandt,
Reating et al (1967), Wittenborn 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 nonresponders had nonendogenous depression (Fairchild, Rush, Vasavada
et al, 1986).



11

2.5 RELAPSE OF THE PLACEBO RUN-IN PHASE RESPONDER

There has been a paucity of research examining the subsequent outcome for
placebo run-in phase responders, likely because this group is of minimal interest to the
pharmaceutical industry. Without information on their subsequent clinical status, it is
unclear whether their initial improvement during the 7-14 day placebo run-in 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 from 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 followed up for 12
weeks. Based on their clinical status at 12 weeks, these 45 placebo responders were then
classified as being relapsers (depressive symptomatology recurred) or nonrelaps=:s
(remained well). There were 25 relapsers and 20 nonrelapsers, with 22 out of the 25
relapsers requiring 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 prior treatment and more often reported a family history of depressive disorder.

Overall, patients who relapsed in the study described a more chronic picture of
illness with earlier onset and a greater proportion of time spent depressed. There were
also more male patients and more patients who had never been married in the relapsing
group. Nonaffective psychiatric 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
relapsing and nonrelapsing groups include: there were more nonrelapsers who met
criteria for recurrent, simple, and situational depression. However, the two groups did
not differ in terms of presenting depressive psychopathology and self-rated report
ratings. Despite the above findings, the nonrelapsers were not entirely “well” after the
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12-week study period. On a further 12-week follow-up period, after the initial 12-week
study period, 25% of the nonrelapsers required non-pharmacological treatment, although
they did not become worse than they were at day 10 when they were identified as
placebo responders. As 40% of the relapsers relapsed before the end of two weeks and
required antidepressant treatment, 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 from
randomized clinical trials (Rabkin, McGrath, Stewart et al, 1986).

Unfortunately, the literature did not appear to have any studies analyzing placebo
response in depression at varying time intervals. Most of the studies analyze data either
relating to placebo response in the placebo run-in phase (7-14 days) 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 their iliness, the
multiple favorable psychological effects of pill taking (Strayhorn, 1987), the elements of
the treatment environment (attention, concern, opportunity to verbalize distress, or
expectation of improvement). The Hawthomne 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 alliance has been shown to affect outcome
in psychotherapeutic trials. Horvath and Symonds (1991) have reported that a positive
therapeutic alliance has an effect size of 0.26 on outcome in 24 psychotherapeutic trials.
Similar positive correlations between the therapeutic alliance and outcome have been
reported for antidepressant drug therapy (Marzialli, Marmar and Krupnick, 1981).

Quitkin et al reported in 1984, and later confirmed in 1987, that the true drug
effect from antidepressants is characterized by a two-week delay in onset and
persistence, and there is little evidence of the onset of antidepressant effect before two
weeks (Quitkin, Rabkin, Ross et al, 1984; Quitkin, Rabkin, Markowitz et al, 1987).
Therefore, early response, especially if it is not sustained, may be safely attributed to a

placebo effect. In a study involving the use of phenelzine, imipramine, desipramine,
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mianserin and placebo, it was found that, for each drug, onset of persistent improvement
was most likely to occur during weeks 3 through 5 (Quitkin, Rabkin, Ross et al, 1984).
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CHAPTER 3: THE PLACEBO RUN-IN PHASE

3.1 RATIONALE FOR THE PLACEBO RUN-IN PHASE

The origin of the introductory placebo washout technique is obscure. The 1977
Guidelines for the Clinical Evaluation of Antidepressant Drugs recommended that a
drug-free period should precede the start of an antidepressant drug trial, but did not
mention combining it with the administration of a placebo or following it with the
withdrawal of placebo responders (Crout and Finkel, 1977). The placebo run-in phase is
recommended by some researchers to eliminate subjects that may be non-compliant, to
ensure that prior 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 period for baseline measurement and
careful medical evaluation before exposure to an experimental treatment (Pablos-
Mendez, Barr and Shea, 1998).

In controlled clinical trials, much effort, usually on the part of the pharmaceutical
company researching the drug, is put into detecting placebo responders and eliminating
them as subjects, so that the benefits of a drug will be more evident. However, for the
medical researchers running the study, there is a financial disincentive to eliminate any
subjects that have been recruited, as financial reimbursement is usually based on the
number of subjects who complete the study (Walker, personal communication, March
2001). Conduct of clinical trials have changed over the years and these changes may
have some effect on the outcome of studies (Schweizer and Rickels, 1997). These
changes include the expectation of faster recruitment, involvement of multiple sites, and
employment of external contract-research organizations to monitor the progress of the
studies (Schweizer and Rickels, 1997).
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3.2 ARGUMENTS AGAINST THE PLACEBO RUN-IN 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 practice lowers
the placebo response rates and disadvantages the placebo, thereby favoring the study drug
(Senn, 1997). Skovlund (1994) argued that the single-blind placebo run-in phase should
be omitted from clinical trials because it may give a distorted picture of treatment effects.

In some randomized controlled trials, the use of the placebo run-in period resulted
in overestimates of the benefits of treatment (Pablos-Mendez, Barr and Shea, 1998). In
the article by Pablos-Mendez et al, several studies, that incorporate the run-in period,
were analyzed. 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 heart
disease and cancer among male physicians in the United States. The study used a run-in
period to screen for adherence and 33% of subjects were withdrawn from the study prior
to randomization. The study found that aspirin decreased the rate of myocardial
infarction with a relative risk of 0.56. If all subjects who entered the run-in period had
been randomized and if it is assumed that nonadherent subjects remained nonadherent
and had no treatment effect, the recalculated relative risk would be 0.71, a difference of
25%.

Another study analyzed 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 run-in period,
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 greater proportion of
responders in the fluoxetine plus pindolol group, with p=0.04. If the 19 placebo
responders had entered the trial, the recalculated results would still have trended in
favour of the fluoxetine plus pindolol group, but would not have reached statistical
significance, with p=0.09. Pablos-Mendez et al concluded that the use of the run-in
period led to an overestimation of the benefits of the treatment and recommended that
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evidence from studies with run-in periods be recalculated as if the run-in period had not

been used.

3.3 THE PLACEBO RUN-IN PHASE IN DEPRESSION (3 specific studies)

Although the above studies analyzed by Pablos-Mendez indicated that the use of
the a placebo run-in period increased the drug-placebo difference, this procedure does
not appear to provide an advantage for the active drug 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-in period led
to the conclusion that the placebo run-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 drug-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 comparing treatment
with fluoxetine, imipramine and placebo in depression. Subjects were recruited from
local mental health centres, from private practitioners and from a limited amount of
advertising. They were required to meet DSM-III criteria 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. All subjects were initially given an inert placebo for 7 days. After the
placebo run-in phase, those subjects whose HAM-D score improved by >20% or
decreased below 20 were considered “placebo responders™ and withdrawn from the
study. In the original study, 18 subjects were withdrawn as they improved significantly
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during the placebo run-in phase. The remaining subjects entered the actual double-blind,
three-cell study and were randomized to receive either fluoxetine, imipramine or
placebo. Progress was monitored in the study weekly using the 21-item HAM-D and the
7-point CGI.

The Hopkins Symptom Checklist (SCL) was also administered both at baseline
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.) All subjects who completed
at least two weeks of treatment were included in the data analysis. In the initial study, it
was shown that both fluoxetine and imipramine were significantly superior to placebo in
the treatment of depression, using the HAM-D and CGI ratings. On the basis of baseline
and (6-week) endpoint HAM-D scores, both fluoxetine and imipramine treated subjects
improved significantly more than placebo treated subjects. Using the CGI scores, 65%
subjects treated with fluoxetine, 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 after 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 result, a number of patients could
have been entered into the study that were actually “hidden placebo responders”. In the
re-analysis of the earlier study, a subject was considered to be a “hidden placebo
responder” if he was included in the study and had showed é>20% improvement on the
depression scale of the SCL during the placebo run-in phase. Reimbherr et al postulated
that since the SCL was completed by the subject (who was not aware that he was on
placebo tablets for the initial week of the study), it provided an alternative and perhaps
less biased measure of improvement on placebo. Results on the SCL depression scale
did indeed show that a significant number of subjects with very positive responses to
placebo had been entered into the study. Reimherr et al determined that the subjects who
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were identified as placebo responders and withdrawn from the original study had the
same amount of improvement (based on improvement on the depression scale of the
SCL) as the subjects who were retained in the original study but were later identified as
“hidden placebo responders™.

In the follow-up article, Reimherr et al then re-analyzed the results of the original
study with the “hidden placebo responders” included and excluded from the analysis.
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=21%); (2) neutral initial placebo responders (mean initial improvement on the SCL
depression scale=2%); (3) negative initial placebo responders (mean initial deterioration
on the SCL depression scale=-10%). The drug study results for each of these groups
were then compared.

The results of the study were calculated with the total population, including and
excluding the “hidden placebo responders” on two measures of improvement, the CGI
(% of patients rated at end point as “much improved” or “very 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 from 30% to 25% on
the CGI and, surprisingly, it increased the placebo response rate observed at the end of
the study from 13% to 16% based on the CGI. Similarly, the differences between the
treatment and placebo groups measured by HAM-D decreased when “hidden placebo
responders” were excluded from 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, resulting in a decrease in the t value from 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 initially thought that exclusion of the “hidden placebo
responders” would improve the differences observed in the original analysis, the results
in fact deteriorated. Reimbherr et al concluded that the placebo run-in phase may have
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unpredictable, possibly confounding effects as elimination of “hidden placebo
responders”™ from the study analysis diminished 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. Reimbherr et al suggested that the placebo run-in phase may artificially
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 run-in phase (such as assessment
of compliance and wash-out of previous medication), Reimherr et al concluded in his
paper with the statement that “once the decision to enter a patient is made and the patient
has started on medication, our data indicate that tampering with the study population, as
occurs with a placebo washout procedure, may be detrimental to the study™.

3.3B Trivedi and Rush (1994)

Trivedi and Rush (Trivedi and Rush, 1994) reported a meta-analysis of 101
randomized controlled trials that compared the efficacy of antidepressant medications in
major depression, and found that a placebo run-in phase did not lower the placebo
response rate, did not increase the drug-placebo difference and did not affect the drug
response rate post-randomization. A search was done of Medline and Psychological
Abstracts from 1975-1990. The inclusion criteria included - English language, diagnosis
of major depressive or bipolar disorder, study duration of at least three weeks, use of a
quantitative outcome measure, comparison 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 (categorical scoring), based
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primarily on a 50% reduction in the HAM-D as a responder. If the HAM-D was not
reported, then a CGI response of 1 or 2 (markedly improved or very much improved)
was counted.

The success of a treatment was reported in three different ways. First, they used
the intent-to-treat analysis, which utilized all patients who improved (regardless if they
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 treatment™ 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 from receiving at least the minimal amount
of treatment thought to be effective. Thirdly, a “completer” analysis included only those
who completed the full protocol, with the numerator and denominator including only
those subjects.

The meta-analysis 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 drug response rates, may be different for the two groups.
Adult and geriatric studies were combined as there was no evidence of differential
responses in the two groups and the number of geriatric subjects were too few for
meaningful independent analyses. The antidepressants medications were divided into
groups: tricyclic medications (amitriptyline, desipramine, doxepin, imipramine,
nortriptyline and protriptyline), heterocyclic medications (maprotiline, amoxapine,
trazadone and buproprion), selective serotonin reuptake inhibitors (fluoxetine,
paroxetine and sertraline) and MAOISs (isocarboxacid, phenelzine and tranylcypromine).

Of the 101 studies included in the meta-analysis, 50 trials had a placebo run-in
phase and 51 trials did not have a placebo run-in phase. The final conclusions from the
meta-analysis were that a placebo run-in phase did not reduce (or increase) the post-
randomization placebo response rate, drug response rate, or drug-placebo differences.
Trivedi and Rush concluded that if there are sufficient symptoms at randomization to
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indicate drug 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 run-in phase. In
summary, they question the value of the single-blind placebo run-in phase and their
findings lend no support to the need for such a phase in clinical trials.

3.3C Greenberg et al (1995)

The most recent meta-analysis involving placebo run-in periods 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 from 1983-1992. The analysis was restricted to trials that
compared placebo to only one drug, and did not include subjects with bipolar or
psychotic disorders. The criteria for inclusion included studies that reported results ina
fashion which enabled computation of the percentage of reduction in scores on the
HAM-D from baseline to endpoint (dichotomous outcome measure). Of the 28 studies
that met the criteria as outlined, 20 studies (involving a total of 848 subjects) included a
placebo run-in phase and 8 studies (involving 241 subjects) did not include such a phase.
The numbers of placebo response as well as response to medication were compared in
the two types of studies. The percentage of dropouts were also compared. Comparisons
were made with the use of t tests.

The analysis revealed that there was no significant difference between the
placebo run-in and the non-placebo run-in studies in the percentage reduction in ratings
on depression for subjects in the placébo groups (24.8% and 23.7% respectively). There
was also no difference in the effectiveness of the antidepressant drugs in the placebo run-
in and non-placebo run-in groups (48.9% and 43.3% respectively). Their analysis
showed equivalent percentages of dropouts in the two groups for both the subjects
assigned to the placebo groups (43.2% for placebo run-in group and 37.2% for the non-
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placebo run-in group) and those assigned to the active drug groups (36.2% for the
placebo run-in group and 39.9% for the non-placebo run-in group). Greenberg et al
argued that the single-blind placebo run-in phase should be omitted from clinical trials as
it is costly 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 magnifying the superiority of the
response to the active drug in the study). The conclusion was that the use of the placebo
run-in phase may give a false sense of security about the solidity and generalizability of
antidepressant drug trial results.

3.4 COMPARISON OF THESIS TO THE 3 SPECIFIC STUDIES

This thesis has similarities to the above mentioned meta-analyses in that it
examined the effect of the placebo run-in period in clinical trials of the treatment of
depression, but it was different in several ways. Unlike Trivedi and Rush (who drew
from publications from 1975 to 1990), and Greenberg et al (who drew from publications
from 1983-1992), this study included more current randomized controlled trials (up to
the year 2000), but limited trials 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). SSRIs 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 Clissold, 1991;
Murdoch and McTavish, 1992). When compared with the tricyclic antidepressants, the
SSRIs have minimal adverse psychomotor effects, anticholinergic side effects, problems
of weight gain or cardiotoxicity, resulting in a reduced risk of toxicity in overdose
(Henry, 1992). Due to the decreased incidence of side effects with the use of SSRIs,
discontinuation rates are lower with SSRIs than with tricyclic antidepressants
(Montgomery, Henry, McDonald et al, 1994). As a result of their effectiveness and
minimal side effect profiles, SSRIs have met wide acceptance as first-line therapy for
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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 run-in periods, this
study used continuous outcome measures. The published studies dichotomized the
continuous measures 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 arbitrary and of uncertain clinical relevance, statistical power will be
sacrificed. This thesis will use the primary measurement as stated in each study for
analysis.

Unlike Greenberg et al, this study did not exclude trials, that compared placebo to
more than one antidepressant drug, and it did not limit the analysis to the HAM-D as the
measurement outcome. The inclusion of more than one active drug group in the study
should decrease the clinicians’ ability to identify one of the groups as representing their
vested interest, which should decrease the potential for bias in the study (Greenberg,
Bornstein, Greenberg et al, 1992).
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CHAPTER 4: META-ANALYSIS

4.1 INTRODUCTION

In 1976, Glass coined the term “meta-analysis” to refer to “the statistical analysis
of a large collection of analysis results from individual studies for the purpose of
integrating the findings” (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 synthests,
The Handbook of Research Synthesis (Cooper and Hedges, 1994) being one very good
resource. In the medical field, the international Cochrane library is a well-known and
widely used resource. The international Cochrane collaboration conducts research
synthesis and meta-analyses. that results in high-quality systematic reviews of health-
care interventions (Bero and Rennie, 1995), that are helpful for clinical decision-making.
Meta-analysis, or more appropriately, research synthesis is currently defined as a review
in which bias has been reduced by the systematic identification, appraisal, synthesis, and,
if relevant, statistical aggregation of all 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 difference.
For continuous data, there are the weighted mean difference and the standardized mean
difference. One statistical unit of interest in the comparison of treatment effectiveness is
the effect size (ES), expressed as the difference between treatéd and control group
means, divided by the pooled standard deviation:

ES = (M, —M; )/SD (Glass, 1977).
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By using a standard unit, findings are transformed into a common metric (standard
deviation units), indicating the magnitude of effect or change. An effect size of +1.25
would demonstrate a larger magnitude of change or effect than an effect size of +0.75.

Of course, primary research on a topic must exist before its synthesis can be
conducted. There are several stages of research synthesis: problem formulation, data
collection (literature search), data evaluation, and analysis and interpretation (Cooper
and Hedges, 1994). These stages will be further developed in the Methods section of
this study.

4.2 OBJECTIVES

The objective of this research is to compare the effect size of randomized
controlled double-blinded placebo trials (in the treatment of depression with SSRIs) that
include a placebo run-in period (that exclude placebo responders) with those that do not
include a placebo run-in period. It is hypothesized that the size of the treatment effect
will be larger in studies, that eliminate placebo responders from the study after a placebo

run-in phase.

4.3 METHODS

4.3A Search Strategy

The search strategy aimed to identify published clinical trials of randomized
controlled double-blinded clinical trials of the treatment of major depression with at least
one SSRI investigation drug and a placebo. Medline and Psychlit databases were
searched, employing the following key words: “depression and “placebo” and “English
in LA (language)” and (“fluoxetine” or “fluvoxamine” or “sertraline” or “paroxetine” or
“citalopram™). The search was limited to studies that involve SSRI antidepressants to

produce a more homogeneous sample of studies. The attempt was to identify all
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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 of trials did not occur.

An electronic search of the databases identified 734 potential entries. Articles that
clearly did not fit the inclusion criteria as judged by titles and abstracts were rejected.
There were 111 promising articles that appeared to fit the inclusion criteria on reviewing
the abstract. The actual articles of these 111 trials were retrieved and examined closely
for consideration of inclusion into the study and 34 were included as all the inclusion
criteria were met.

Trials were also identified from hand searching of the indexes of the following
major psychiatric 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 Therapeutic Research
Biological Psychiatry

British Journal of Psychiatry
Journal of Affective Disorders
Journal of Clinical Psychiatry
Journal of Psychopharmacology

The above journals were hand searched from 1995 to 2000 with the exception of Current
Therapeutic Research, which was hand searched from 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 electronic database search of Medline and
Psychlit and all the trials were closely examined, but none of them met the inclusion

criteria.



27

The references of all relevant meta-analyses of the treatment of depression were
carefully examined. 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 after close
examination. In total, 42 trials met the inclusion criteria and were selected to be included
in the meta-analysis. (See Appendix I for included trials and Appendix II for excluded
trials.)

The international Cochrane databases were searched to determine whether a
similar study (meta-analysis analyzing placebo responder elimination 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 comparing SSRIs and
other antidepressants 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.



4.3B Selection Criteria

All studies were examined for inclusion into the study using a pre-developed

assessment form (see Appendix III), that included the following criteria:

Inclusion criteria:

Randomized, controlled, double-blind clinical trials
Adult subjects, ages 18-65 years

DSM-III or DSM-IV diagnosis of primary acute major
depression

Placebo arm

SSRI investigational drug
Duration of study at least 6 weeks
Parallel design

Continuous outcome measurement (mean change in
depression scale)

Exclusion criteria:

Concomitant primary psychiatric diagnosis other than major
depression

Concomitant medical illness
Augmentation therapy
Continuation therapy

Crossover design

Active drug wash-out phase

28
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4.3C Quality Assessment

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 quality rating
from 1 (poorest rating) to 5 (highest rating) (Appendix IV). A Jadad score of at least 3
indicates that the study was of good quality. It was expected that all the trials would have
at least a Jadad score of 3, as they were all randomized, double-blind clinical trials.
Concealment of allocation 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 measurement, mean change in outcome (and standard deviation of the
change if available) and the presence or absence of a placebo run-in period that withdraws
placebo responders. Two reviewers independent of each other performed 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 come 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 from each trial. All of the trials included 1 SSRI
antidepressant with the exception of one trial that compared 2 SSRI antidepressants with

placebo (Fava 1998). The data for the Fava trial were analyzed separately for each SSRI;
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therefore a total of 43 sets of data were analyzed. There were 13 trials with fluoxetine, 8
trials with fluvoxamine, 14 trials with paroxetine, 6 trials with sertraline and 1 trial with
citalopram. There were 31 trials with a duration of 6 weeks and 11 trials with duration of
more than 6 weeks, ranging from 8-12 weeks. All of the trials, with the exception of two
(Feighner, 1989 and Lapierre, 1987) were done on the outpatient population. The study
size of the trials ranged from 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. Twenty-
seven trials had Jadad scores of 3 with 15 trials with Jadad scores of greater than 3.

All the primary outcome measurements were continuous, with 15 trials using the
HAM-D 21 scale, 15 trials using an unspecified HAM-D scale, 8 trials using the HAM-D
17 scale, 1 trial using the HAM-D 13 scale, 1 trial using the HAM-D 31 scale and 2 trials
using the Montgomery-Asberg depression scale (MADRS) (Montgomery and Asberg,
1979). All 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 directly, 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 = Jn X SE (Hassard, 1991). Twenty-
nine trials did not report standard deviations; therefore, estimates were obtained from
other trials using the same outcome measures as outlined below.

As different measurement scales differ in length and content, they should also
differ in standard deviations (personal communication, Dr.Hassard, June 2001). For each
measurement scale (HAM-D 21, HAM-D 17, HAM-D unspecified and MADRS), the

available standard deviations (either directly from the trials or calculated from the
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standard errors from the trials) were pooled to obtain a pooled standard deviation for
trials using the same measurement scale without a reported standard deviation, using the

formula (Hassard, 1991):

Pooled SD = \fm.-nsn.z +(np=-1)SD2% + ......... + (n-1)SDy*
nmt+mt......... +nx—(N)
HAM-D17 HAM-D21 HAM-D MADRS
Pooled standard deviations: 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 number on their HAM-D scale used the
HAM-D 21 scale. This is supported by the similar values of the pooled standard
deviations of the HAM-D 21 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 17/21 of the HAM-D 21 pooled standard deviation. The trial using the
HAM-D 13 measurement scale (Walczak, 1996) did not report a standard deviation;
therefore the pooled HAM-D 17 standard deviation was multiplied by 13/17 (=5.31) 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 31/21 (=12.53) and was used for analysis.

Twenty-nine trials reported a placebo run-period, that withdrew placebo

responders from the pool of subjects prior to randomization, and 13 trials did not report
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withdrawal of placebo responders. (For the purpose of this research, it will be assumed
that if no placebo run-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 al (1988)
withdrew 5 participants, but did not mention the total number of subjects who entered the
placebo run-in phase. Heilgenstein, Tollefson, Faries et al (1993) and Lydiard, Stahl,
Hertzman et al (1997) reported withdrawing 9/164 and 81/473 subjects respectively after

the placebo run-in period.

4.5 DATA SYNTHESIS

Using Review Manager 4.1 software (Revman, Cochrane Collaboration, 2000), an
analysis of the standardized mean difference of the primary study outcome measure was
performed. Metaview version 4.0, which is the statistical program within Review
Manager 4.1, implements Hedges adjusted g for continuous outcomes, which is similar to
Cohen’s d, but includes an adjustment for small sample bias (Revman 4.1 User Guide,
2000). Continuous data from 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 left of the midline) favour
the SSRI antidepressants and positive standardized mean differences (falling to the right
of the midline) favour the placebo.

Forty-two trials (43 sets of results as the Fava 1988 trial included two SSRIs)

contributed data to the analysis of the relative efficacy of SSRIs with placebo. Analysis
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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
difference (SMD) was used to compare the effect size of the SSRIs with placebo as
different outcome measurements were used in the different trials (HAM-D 21, HAM-D
17, HAM-D unspecified and MADRS). When trials using the same outcome measure are
used to compare drug effect, the weighted mean difference (WMD) may be used, as the
units will be equivalent.

Analyses were done using the fixed effects model and the random effects model,
but the random effects model statistics will be presented as most of the analyses indicated
significant heterogeneity. The main analysis with all the data will be presented first,

followed by sensitivity analysis.
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4.6 OVERALL SUMMARY

The SMD for SSRIs versus placebo using a fixed effects model was -0.40 (95%CI
-0.45 to -0.35; Q=183.36, df=42, p<0.00001; z=15.77, p<0.00001), 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 (95%CI -0.58 to -0.36; Q=183.36, df=42,

p<0.00001; z=8.11, p<0.00001), still favouring drug effect (Figure 2).

Figure 2: Overall Data - Standard Mean Difference - Random

Comparison: 01 All inclusive Data Comparisons
Outcome: 01 OVERAL L DATA RANDOM EFFECTS SIZE
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4.6A Studies with and without placebo run-in period

To determine a potential difference in the effect size of SSRIs in trials with a
placebo run-in period, that withdraws placebo responders versus trials, that do not, the
data were divided into two groups - PRI (placebo run-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

Comparison: 01 All inclusive Data Comparisons
Outcoma: (2 OVERALL DATA PRI
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Figure 4: Overall Data NPRI - Standard Mean Difference - Random

Comgparison: 01 All Inclusive Data Comparisons
Outcome: 03 OVERALL DATA NPRI
SSl SMD Weight SMD
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The SMD for SSRIs versus placebo in the PRI group, using a random effects
model, was -0.50 (95%CI -0.64 to -0.36, Q=147.82, df=27, p<0.00001; z=6.93,
p<0.00001) (Figure 3). The SMD for SSRIs versus placebo in the NPRI group, using a
random effects model, was -0.41 (95%CI -0.61 to -0.22; Q=34.52, df=14, p=0.0017;
z=4.17, p=0.00003) (Figure 4). In both the PRI and NPRI groups, SSRIs are shown to be
more effective than placebo.

To compare the difference in the two standardized mean differences (effect size),

the following formula was used:

Z=ES, -ES; ES=effect size
SE, + SE; SE=standard error

where SE = upper limit of CL - mean
1.96
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and the two groups are significantly different if the calculated Z is greater than 1.96
(Hassard, 1991).

For the comparison of the effect sizes of SSRIs and placebo for the all-inclusive

data, between the PRI and NPRI groups, using the random effects model:

Z=0.50-041_ =0.536(N.S.)
0.071 +0.097

As 0.536 is not >1.96, there was no significant difference in the effect sizes between the

PRI and NPRI groups in the all-inclusive data.

4.7 Additional Comparisons

Heterogeneity (within and between study variation) was assessed using the Chi-
squared test of heterogeneity (Oxman, 1995). If heterogeneity exists, then an explanation,
such as potential clinical differences in the studies, should be sought to explain the
heterogeneity (Thompson, 1994). There was substantial 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 within-study sampling error
and between-studies variation in the assessment of uncertainty and provides wider
confidence limits to the effect size and hence a more conservative result (Cooper and

Hedges, 1994).
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The following sensitivity analyses were undertaken as there was statistical

heterogeneity:

1. Comparison of PRI and non-PRI studies using the HAMD-D 21 using 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 small studies)

5. Jadad score =3 versus Jadad score > 3

4.7A Comparison of PRI and NPRI Studies using the HAMD-D 21 using
weighted mean differences

The trials that used HAM-D 21 and HAM-D unspecified were grouped (as it
appears that those trials not specifying the HAM-D scale are likely using HAM-D 21) to
compare effect sizes. There were 31 trials that used the HAM-D 21 measurement scales.
The weighted mean difference (WMD) for SSRIs versus placebo, using the random
effects model, was -3.65 (95%CI -4.58 to -2.71; Q=126.24, df=30, p<0.00001, z=7.65,
p<0.00001), which indicates that there was a 3.65 difference in HAM-D units favouring
SSRIs for efficacy for all the trials that used the HAM-D 21 scale for outcome

measurement (Figure 5).
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Figure 5: HAM-D 21 - Weighted Mean Difference - Random

Comparison: 08 HAMD & HAMD-21 Cemparissns
Outcome: 01 HAM.D 21 COMPARISONS WEIGHTED MEAN DIFFERENCE
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Lydiard & Uieird 89 17 10.20(8.75) 17 11.708.75) —_—— 17 -1.50{-7.38,4.38)
Pessiow 1989 42 4078493 L] 1005(849) —m7Mm— 29 -5.90{-9.88,-2.30]
Reimherr 1990 141 B.16(7 85) 162 11.66(8.24) — 43 -3.50(-5.38,-1.62)
fRoth 1980 2 8.40(9.40) 21 11.10(9.00) —_— 20 -2.70{-7.85,2.45]
Rudoiph 1999 97 10.20(8.04) 103 11.80(829) —_— 40 -1.60{-3.86,0.68]
Shrivastava 1992 k 3 7108 49) 3 120009.49) —— 27 -4.90-8.91,-0.89]
Siverstone 1999 118 11.10(8.49) 118 1520(8.49) —_— 41 -4.20[-6.25 -1 .94)
Smih 1992 k<] 8.00(8.75) 3 11.00875) —— 25 3.00(-7.22,1.22
Stark 1985 169 8.20(9.00) 185  11.00(1C.10) —_— 43 -2.80[-4.79,.-0.81}
Wernicke 19687 ” 7.008.60) R 11200820 38 -4.20(-8.75,-1 651
Wernicke 1988 48 5.70(8.60) 103 720(3.10) —— 34 -1.50({-4.50,1.50]
Total(95%Ch) 2287 2087 > 100.0 385-4.50,-2.71]
Test for heterogenely chi-square=126.24 dt=30 p«<0.00001
Test for overal effect z=7.85 p«0.0000%
-10 5 s

SSRI



The WMD for SSRIs versus placebo in the PRI group was —3.99 (CI-5.06 to
—2.92: Q=109.37, df=21, p<0.00001; z=7.31, p<0.00001) (Figure 6).

Figure 6: HAM-D 21 PRI - Weighted Mean Difference - Random

Comparison: 08 HAMD & HAMD 21 Comparisons
Outcome: (02 HAM-D 21 PRI COMPARISONS WEIGHTED MEAN DIFFERENCE

41

Placsbo [ WD Weight  wAB

Study n mean(ed) ] mean{ed) (95%C) Randam) % (9E%C1 Randlom)
Beasiey 1991 22 7.30(3.00) pxx) 11.860(3.70) — 57 -4.50(-622,-2.78]
Byeriey 1968 p-:] 7.60(6.50) R 1440070) ——— 3B 680(-1037,3.23]
Claghorn & Eart 1996 45 10.11(8.49) “ 6.58(8.48) as 3.530.00,7.06]
Claghorn & Kiev 1992 162 8.60(8.49) 163 12.90(8.49) D §6 -4.30(-6.15,-2.45]
Claghosn 1992 p.:3 5.50(8.49) 32 11.S0(849) ——— 32 £.00{-10.39,-1 61}
Cohn & Wiicox 1985 s7 4.05(8.49) 54 14.26(848) ¢— 42 A021(-13.37 -7.05]
Cohn 8 Wicox 1992 34 8.80(8.75) k- 11.50(8.75) et e 34 -4.70{-8.83,-0.57]
Dunbar 1991 212 STHB.TS) 7 10.10(8.75) B — 58 -4.40(-6.08,-2.72]
Duniop 1991 56 5.80(5.90) 97 5.40(5 60) —— 55 0.40[-t 51 2.31]
Fabre & Birkhimer 96 «“ 8.50(8.49) 46 13.50(8.49) ————— 38 -5.00{-8.51,-1.49]
Fabre & Putman 1987 2 1.00(8.75) [ 1747(8.75) +———— oS -16.171-30.17,-2.17]
Fabre 1952 ¥ 3.06(1.35) 3B 9.13(1 32 — 66 -5.071-6.68,-5.46]
Feighner & Cohn 1933 240 5.80(8.75) 240 10.00(8.75) —_— s8 4200577 -263]
Feighner & Overo 99 129 9.30(8.49) §21 11.20(8.49) — 58 -1.90{-3.54,-0.26]
Peselow 1989 42 4.07(8.49) 40 10.05(8.49) 37 -5.99(-8.68,-2.30]
Reimherr 1980 141 8.16(7 85) 142 11.56(8.24) — 56 3.50(-5.38,-1 621
Roth 1 29 8.40(3.40) 2 11.10(3.00) p— 28 -2.70[-7.85,2.45]
Rudolph 1999 7 10.20(8.04) 103 11.80(8.29) —_— 52 -1.60(-3.86,0.66]
Stverstone 1999 k.3 7.10(9.49) 3 12.00(8.49) KE- -4.90{(-8.91,-0.89]
Stark 1985 118 11.10(8.49) 118 15.20(8.49) — 53 4.10{-6.26-1.94]
Wernicke 1987 169 8.20(3.00) 185  11.00(10.10) —— §5 -2.80[-4.79,-0.81]
werncke 1988 7 7.00(8.60) 92 11.2(8.20) —— 49 -4 220{-6.75,-1.69]

Total(35%CT) 2003 2483 P 100.0 3.99(-5.06,-2.82]

Test for heterogenely chi-squares109.37 dt=21 p«<0.00001

Test for overail effect 7«7.31 p«<0.00001

-0 -5 § 0

SSRI Pacebo
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The WMD for SSRIs versus placebo in the NPRI group was —2.60 (CI-4.52 to —
0.67; Q=7.62, df=6, p=0.27; Z=2.64, p=0.008)(Figure 7). It is noted that the PR/HAM-D
21 group is heterogeneous, but the NPRI/HAM-D 21 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

Comparison: 08 HAMD & HAMD21 Comparisons
Cutcome: 03 HAM-D 21 NPRI COMPARISONS WEIGHTED MEAN DIFFERENCE

Placebo ssm am Weight wam

Study n meen(ed) n mesn(ed) (96%C1 Randem) % (95%C1 Randam)
Cohn & Crowder 1990 ¥ 6500875 % 900875 - 168 -3.00{-7.07,1.071
Fava 1998 19  11.50(8.90) S5 11.10(9.40) —_— 134 050421, 521]
Fava 19980 19 11.60(8.90) 54  1080(9.50) —_—,— 133 0.90{-3.54,5.54]
Feighner & Boyer 89 ®  600B4S) 52 80BN — 23 280613053
Kev 1992 12 800875 21 1400875 et 8¢ -6.00(-1221,021)
Lydiord & Liaird 32 7008.49) 34 1300(84S) ——o—— 166 -6.00{-10.10,-1 80]
Smith 1982 17 10.20878) 17 170875 U SE— 82 -1.50(-7.38,4.38]

Total(95%CN 183
Test for heterogenely chi-squares? 62 df=s6 p=(.27
Test tor oversll effect =264 p=0.008

1000 -2.60(-4.52,-067]

0

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

Z= 3.99-260 =0.908 (NS)
0.546 + 0.985

There was no significant difference in the effect sizes between the PRI and the NPRI

studies using the HAM-D 21.
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4.78 Study duration 6 weeks versus study duration > 6 weeks

Data were separated into trials of duration of 6 weeks and trials of greater than 6
weeks. There were 31 trials of duration of 6 weeks and there were 12 trials of duration of
greater than 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 -0.69 to -0.39; Q=169.69, df=30,

p<0.00001; z=7.07, p<0.00001) (Figure 8).

Figure 8: 6 Weeks - Standard Mean Difference - Random

Comparison: 02 6 Weeks or Less
Outcome: 01 6 WEEKS

Plecsbo SSN SMD Weight S

Study n meent{ed) a meen(ed) (96%C1 Rendem) % (O5%C) Randam)
Bessiey 1991 7] 7.30(3.00) 233 11.80(3.70) - 2 -0.48(-067 -0.29}
Byeriey 1988 29 7 60(6.50) 32  144007.70) . 29 0.94{-1.47,-0.41]
Claghorn & Earl 1996 s 10.13(8.49) “ 6.58(8.49) - 33 0.41[-0.01,0.83]
Claghomn & Kiev 1992 162 860(8.49) 163 12.90(8.49) - 41 -051[-0.73.-0.28)
Claghorn 1992 % 5.50(0.49) 2 11.50849) -~ 28 -0.70(-1.23,-0.16]
Claghom 1992tex 7 549(8.31) 2 11440832 - 29 0.71}-1.23,0.18]
Cohn & Crawder 1990 36 6.00(8.75) s 9.00(8.75) — kR -0.34{-081,013]
Cohn & Wicox 1985 57 4.05(8.49) 54 14.26(8.49) - 3 -1.19(-1.50.-0.79}
Cohn & YWicox 1992 34 6.80(8.75) ¥ 1150875 - 3 0.5X-1.01.-0.05]
Doogan 1994 90 121008.34) 83  15.40(8.34) - 38 -0.39{-0.70,-0.09]
Dunbar 1931 212 5.70(8.75) 207  10.108.75) . 42 -0.50{-0.70,-031]
Dundop 1991 6 5.30(5.90) 97 5.40(560) 4 37 0.071-0.26,0.40]
Edwarde 1993 20 10.50(6.62) 2 14 50(5.64) — 25 -0.66{-1.28,-002]
Fabre & Aburzahab 95 86 7.60(7 50) 261 9.90(3 60) - 40 -0.28(-052,-003]
Fabre & Putman 1987 2 1.00(8.75) 6 1717(8.75) —~—— 0s -1.61[-3.55,0.34]
Fabre 1992 E 3 3.08(1 35) » 9.13(132) —_ 18 -4.50(-5.37,-363}
Feighner & Boyer 89 48 6.00(8.49) 52 6.80(8.49) - 34 -033-0.72007] -
Feighner & Cohn 1933 240 5.280(3.75) 240 10.0008.75) - 62 -0.48{-0.66,-0.30]
Feighner & Overo 99 128 9.30(8.49) S21 11.20(849) - 42 024-0.42,-0.03)
Feighner 1969 12 8.00(8.75) 2 14.00(8.75) - 22 -0.671-1.40,0.06]
Kiev 1892 32 7.00(8 48} K} 13.0(8.49) - 30 -0.70(-1.20,-0.20]
Lapierre 1387 20 3.00(6.94) 2 1906.54) —_ 20 -2.26(-3.05.-1.47)
Lydiard & Liaird 83 17 10.26(8.75) 17 11.70(8.75) - 24 -017[-0.84,0.51]
Peseiaw 1389 2 407(8.49) 0 10.05(8.48) - 32 0.70(-1.14,-0.25]
Roth 1990 29 8.40(3.40) 2 11 10(3.00) - 28 0.29-0.85,0.20]
Shrivastava 19932 k3 710(8.49) 33 12.00(8.4S) ~ 31 -0.571-1.05,-009]
Smith 1992 3 8.00(8.75) 33 1100075 - 31 -0.34{-0.83,0.15]
Stark 1885 163 8.20(9.00) 185  11.00(1010) N 42 -0.29(-0.50.-0.08]
Walczak 1996 200 6.00(531) 99 7.00(531) < 41 -0.19{-0.43,0.05]
Wernicke 1987 w 7 00(8 80) 2  11.2008.20) - 38 -£.50(-081,-019]
Wernicke 1988 48 5.70(8.60) 103 7.20(9.10) - 37 -0171-0.51 0.18]

Total(35%CT) nr2 2086 Y 1000 0.54{-069,:0.39]

Text for heterogenely chi-square=169.69 df=a30 p<0.00001

Test for overal etfect 2+7.07 p<0.00001

-10 4 0 § - 10

SSRI fscedo
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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=11.41, df=11, p=0.41;
z=6.48, p<0.00001) (Figure 9).

Figure 9: More Than 6 Weeks - Standard Mean Difference - Random

Comparison: 03 More than 6 Weeks
Outcome: 01 MORE THAN 6§ WEEKS

Placabo SN SMD Weight SMD
Study n mesn(ed) n meen(ed) (OFNCI Randam) % (96%CI Randam)
Corrigan 2000 35 9.1X8.75) 33 11.008.75) - 45 -0.21(-0.68,0.26)
Cron 1939 121 1S00(1253) 119 18.00(1253) - 150 024{-0.49002)
Fabre 3 Birkhimer 96 “ 8.50(8.43) % 1350(849) - s7 -0.59(-1.01,-0.16]
Fave 1998 19 11.60(8.90) 55 11.1009.40) < 38 0.05{-0.47,0.571
Fava 1996b 19 11.60(8.90) 54  1080(9.50) - 37 0.08{-0.44,0861]
Hefigenstein 1993 28 718(1025) 23 1451(11.36) ~| 32 -068(-1.25,011]
Lydiard & Stahi 1997 11§ 880697 119  11.10(687) o 145 -03%-059.007]
March 1990 12 9.50(5.94) 13 13.00(654) - 15 -0.49(-1.29,0.31]
Reimherr 1968 2% 7 .60(8.80) 2 11.50(780) — 34 -0.471-1.02,008]
Reimherr 1950 141 8.16(7 85) 142 11.66(8.24) . 173 -0.43-067,-0.201
Rudoiph 1999 S7  1020(8.04) 103 11.80(8.29) F 127 -0.20(-0.47 0.08]
Siiverstone 1999 119 11.10(8.49) 119 1520(849) - 1456 -0.49(-0.74,022)
Total(35%CD 775 854 ¢ 1060 -0.34{-044,-0.23]
Test for hetsrogeneity chi-square=11 41 df=11 p=0.41
Test tor overall effect z=6.48 p«0.0000t
a0 4 [} 5 10
SSRI Maoebo

Comparing these two groups (6 weeks and more than 6 weeks):

Z=040-034 =1.098 (NS)
0.031 +0.051

There was no significant difference in effect size for SSRIs between the 2 groups

separated by duration of study.
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On separation of the data for PRI versus NPRI groups in studies of duration 6

weeks, using the random effects model, the SMD for SSRIs versus placebo in the PRI

group, was -0.53 (95%CI -0.72 to -0.35; Q=143.24, df=20, p<0.00001; z=5.70,

p<0.00001) (Figure 10).

Figure 10: 6 Weeks PRI - Standard Mean Difference - Random

Comparison: 02 6 Weeks or Less

Outcome: (2 6 WEEKS PRI
Piacobo SN SMD Weight SMD

Study n mesn(ed) n meen(ed) (95%CI Rendem) % (95%C1 Rendom)
Beasiey 1331 222 7.30(8.00) 233 11.8009.70) - 59 0.48(-0.67 -0 29]
Byeriey 1968 29 750650 32 14.40C7.70) - 41 -0.9¢[-1.47 C.61]
Glaghcm & Earl 1996 45 1011(849) @4 658(8.49) - .7 0.41{-0.01,083]
Claghom & Kiev 1992 162 860(8.49) 163 12.90(8 493 - s7 -051{-0.73,-0.29]
Claghom 1992 % 550(8.49) 2 11.50(8.49) - 41 -0.70{-1 23,-0.16]
Cohn & YWicox 1965 7 405(0.49) o4 14.26(8.49) - 48 -1.19(-1.60,-0.79]
Cohn & Wicox 1992 3¢ 6.80(8.75) 35 11508795 - 4 -0.53(-1.01,-0.05]
Doogen 1994 S0 1210834 83  1540(834) . 54 -0.39{-0.70,-0.09]
Dunber 1951 212 SI8.7S) 27  10.10(8.75) - 58 -0.50{-0.70,-031]
Duniop 1951 56  580(590) 97  5.40(550) i 52 0.071-0.26,0.40]
Fabre & Putman 1987 2 1.0(8.75) 6 1717(8.75) —t 08 -1.61[-3.55,0.34]
Fabre 1992 36 308135 38 9.13(1.32) —_ 28 -4.50(-5.37,-3.63]
Feighner & Cohn 1993 240 S80(8.75) 240  10.00(8.75) . sS -0.46(-0.66,-0.30]
Faighner & Overc 99 123 930(8.49) S21  1120(849) - 538 -022-0.42,003]
Pessiow 1969 2 407849 @  1005849) - 48 0.701-1.14,-0.25}
Roth 1990 29 8.40(9.40) 2 11.10(3.00) - a9 -0.29(-0.85,0.28]
Shrivastava 1992 6 710(8.49) 3 12.00(8.49) = 4 0.571-1.05,-0.08}
Stark 1985 168  8.20(3.00) 185  11.00(1010) - s8 -0.29(-0.50,-0.086]
Waiczak 1996 200 500(5.31) ] 7.00(5.31) - 56 -8.19(-0.43,0.05]
Wernicke 19687 K44 7.00(8.50) 92 11.20(8.20} - 53 -0.50{-0.81,.0.19]
Wernicke 1988 43 5.70(8.50) 103 7.20(9.10) 4 54 -0171-0.51,018]

Total9S%CH 1941 2358 . 1000 -053-0.72,-0.35]

Test for heterogenety chi-square=143.24 df=20 p<0.00001
Test for overal effact 2=5.70 p«0.00001

-10
SSRi

*d
l a4
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The SMD for SSRIs versus placebo in the NPRI group, using the random effects

model, was -0.57 (95%CI -0.84 to -0.30; Q=26.20, df=9, p=0.0019; z=4.17, p=0.00003)

(Figure 11).

Figure 11: 6 Weeks NPRI - Standard Mean Difference - Random

Comparison: 02 6 Weeks or Less

Outcome: 03 6 WEEKS NPRI
Placebo SSN D Weigit SaD
Study n mean(ed) n mesn(ed) (96%C1 Randarm) % (96%CI Randem)
Claghorn 19S2tex 27 549(8B.31) 2 1144832 -] 101 0.74[-1.23,0.18]
Cohn & Crowder 1990 % 6.00(8.75) 35 9.00(8.75) = 110 0.34{-0810.13]
Edwards 1993 20 10.50(6.62) x 14 .60(5.64) - 87 -0.66(-1.28,-0.02}
Fabre & Aburzaheb 35 26 7 80(7 S0) 261 9.90(8.50) - 145 -0.28{-0.52,-0.03]
Feighner & Boyer 89 e 6.00(8 4S) 2 8.80(8.49) - 122 -0.3%-0.72,007]
Feighner 1388 12 8.00(8.75) 21 14.00(8.75) e 74 -0.671-1.40,0.086]
Gev 1992 R 7.0008.4S) k) 13.00(8.48) - 10S -0.70{-1.20,-0.20]
Lapierre 19687 20 3.00(6.94) 2 19.00(6.94) — 68 -226[-305,-1.47}
Lydiard & Limird 17 10.2008.75) 17 11.70(8.75) — 841 0171084 9051)
Smith 1992 3 8.00(8.75) k<] 11 .00(8.75) —d 107 -034{-083,0.15)
Total(85%C) 331 528 * 1000 -0.571-0.84 -0.30]
Test for haterogenelly chi-square=2620 df=9 p=0.0019
Test for overall etfect z=4.17 p=0.00003
- - 10
PMacebo

On comparing the two groups, the PRI and NPRI groups (in studies of duration 6

weeks or less):

Z

0.57 - 0.53
0.092 +0.138

=0.174 (NS)

There was no significant difference between the effect sizes for PRI and NPRI groups in

studies of duration 6 weeks.
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It is noted that the subgroup of trials with duration of more than 6 weeks is

homogeneous. Using the random effects model, the SMD for PRI/more than 6 weeks

group is -0.40 (95%CI -0.52 to -0.29; Q=4.53, df=6, p=0.61; z=6.75, p<0.00001) (Figure

12).

Figure 12: More Than 6 Weeks PRI - Standard Mean Difference - Random

Comparisan: 03 More than 6 Weeks

Outcome: 02 MORE THAN 6 WEEKS PRS

Placedo SEN SMD Weigt SMB
Study n mesn(ed) n mean(ed) (96%CI Randam) % (95%C1 Randem)
Fabre & Birihimer 96 44 8.50(8.49) 46 13.50(6.49) - 7 -0.58(-1.01 0.16]
Heidigenstein 1933 28 718(1025) 23 14.61(11 36) - 42 060[-125-0.11]
Lydiard & Stahi 1997 115 880657} 119 11106 87) - 25 -83%-0.53,007]
Reimherr 1968 26 7 .50(8.80) 26 11.50(7 60) - 45 -0.471-1.02,0.08]
Reimherr 1990 141 815(7.85) 142 11.66(82¢) - 247 -0.43-067,-020]
Rudoiph 1999 97 10.20(8.04) 103 11 .80(8.29) - 177 -0.20{-0.47,0.08)
Siverstone 1999 118 11.10(8.49) 119 1520(849) - 25 -0.48(-0.74.0.22
Total(35%CT) 569 578 » 100.0 -0.40-052,0.29]
Test for heterogenaity chi-square=4.53 dt=§ p=(.61
Test for overall ettect 1=6.75 p<0.00001
10 P 1 10
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The SMD for NPRI/more than 6 weeks group is -0.17 (95%CI -0.36 to -0.02;

Q=2.53, df=4, p=0.64; z=1.79, p=0.07) (Figure 13).

Figure 13: More Than 6 Weeks NPRI - Standard Mean Difference -

Random

Comparison: 03 Mere than 6 Weasis
Outcome: 03 MORE THAN 6 WEEKS NPRI
Placebo

Weight SMD
Study n mesn(ed) n mean(sd) (96%C1 Rangern) % (9E%C1 Randem)
Corrigan 2000 » $.1X8.75) I’ 11.00(8.75) 157 -0.221(-0.68,0.26]
Croft 1999 21 15.00(12.53) 118 18.00(1253) 5386 -0.24[-0.480.02]
Fava 1938 18 11.60(8.90) §5 11.10(5.40) 127 00S[-047057]
Fava 19980 18 11.50(8.90; S4  1080(3.50) 126 C.08(-0.44 061]
March 1990 12 9.50(6.94) 13 13.00(6.94) S 0.49(-1.28031]
Total(3S%C) 206 218 100.0 -017-036,002]
Test for heterogenaly chi-square=2 53 dte4 p=(.84
Test tor cverall etfect 1=1.79 p=0.07
-10 5 10
SSRI Pacabdo

On comparing PRI and NPRI groups in studies duration of more than 6 weeks:

Z= 040-0.17 =173 (NS)
0.056 + 0.077

There was no significant difference in effect sizes for PRI versus NPRI groups for studies

of duration more than 6 weeks.
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4.7C Recent Studies

There were 31 trials published from 1990 to 2000. Using the random effects
model, the SMD for SSRIs versus placebo was —0.41 (95%CI -0.54 to —-0.29; Q=135.25,

df=30, p<0.00001; z=6.41, p<0.00001) (Figure 14).

Figure 14: Recent Studies - Standard Mean Difference - Random

Comparison: 10 Studies hetween 1990 & 2000
Outcome: 02 RECENT STUDIES

Plecado SN SMD Weight SMD

Study n mesn(ad) n meanied) (96%C1 Randam) LY (95%C1 Random)
Beasiey 1951 22 7.30(3.00) 233 11.80(9.70} - 43 -048(-067,-029]
Claghomn & Earf 1996 s 10.11(8.49) “ 6.59(8.49) = 31 0.41{-0.01,0.83]
Claghorn & KGev 1932 162 860049 163 12.90(049) - 41 051[-0.73,-0220]
Ciaghom 1992 % SSNB8.439) R 11.50849) - 26 -0.70{-1.23,-0.16)
Claghorn 1992tex b4 5.49(831) 32  1eB3 - 26 0.74[-1.23,-0.18]
Cohn & Crowder 1990 k) 6.00(8.75) s 9.00(8.75) - 28 -0.34{-0.81,013]
Cohn & VWAcox 1982 k< ) 6.80(8.75) B’ 1150875 - 28 -0.5%-1.01,.-0.08]
Corrigan 2000 35 9.1X8.75) 38 11.00(8.75) - 28 -0:21[-0.68,0.26]
Cromt 1993 121 1500(12.53) 118 18.00(12.53) - 40 0.24{-0.49,002)
Doogen 1934 (£ ] 12.10080.34) 83 1540(834) - 37 -0.39(-0.70,-0.09]
Ounbar 1991 212 57875 207 1010875) - 42 -0.50{-0.70,-0.31]
Duniop 1991 S8 5.80(5.90) 97 5.40(5.50) T 36 0.071-0.26,0.40]
Edwards 1933 20  1050(662) 2t 14 60(5 64) pe 22 -0.66{-1.29,-0.02]
Fabre & Abuzzahab 35 86 7 6007 50) 261 $.90(8.50) - 40 -0.20(-0.52,-0.03]
Fabre & Birkhimer 96 “ 8.50(8.49) 46 13.50(8.49) - 31 -0.50(-1 01 -0.16]
Fabre 1992 k ] 3.06(1.35) 38 9.1%1.32) —_ 15 -4.50(-537,-363)
Fava 1938 19 11.5008.90) 55 11.10(3.40) - 26 0.05[-0.47 0.57]
Fava 19885 19 11.50(850) 54 10.80(9.50) - 26 0.08(-0.64 061]
Feighner & Cohn 1993 40 580875 240 10.00(8.75) - 43 -0.48(-0.66,-0.30]
Feighner & Overc 99 129 3.30(8.49) §21  11.20(8.49) . 43 022-042:003]
Heiligonstein 1933 28 7.18(1025) 23 1451(11.36) - 24 -0.68(-1.25,-0.11]
Kiev 1892 32 7.00(8.4S) 34 13.00(9.49) - 27 -0.70(-1.20,-020]
Lydard & Stehl 1997 11§ 880(69N 119 1110687 - 39 -0.3%-0.59,0.07}
March 1830 12 9.50(6.54) 13 13.00(6.94) -1 16 0.49-1.29,031)
Reimherr 1990 141 8167 85) 142 11.66(824) | 41 -0.43-067,-0.20]
Rath 1980 p-:} 8.40(9.40) Pl 11.10(3.00) ~ 24 -0.29(-0.85,0 28]
Rudolph 1933 87  1020(8.04) 103 11.%X929) 4 38 0.20{-0.47,0.08]
Strivastava 1992 k 3 7.10(8.49) 33 12.00(8.49) - 28 -0.571-1.05,-0.09]
Siiverstone 1993 118 11.1008.49) 119 15.2(8.49) - 39 048(-0.74,-022]
Srikh 1992 3 8.00(8.75) k<] 11.00(8.75) - 28 0.34-083,0.19]
Waiczak 1996 200 600531} 98 7.00(5.31) -\ 40 -0.19(-0.43,0.05)

Tota35%CT) 2500 3090 Y 100.0 -0.41[-0.54,-029]

Test for heterogenely chi-square=13525 dt=30 p<0.00001

Test for overal effect z6.41 p<0.00001

10 5 [ s - W
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The SMD for the PRI group for trials from 1990 to 2000 was —0.46 (95%CI —0.63

to —0.30; Q=122.95, df=19, p<0.00001; z=5.44, p<0.00001) (Figure 15).

Figure 15: Recent Studies PRI - Standard Mean Difference - Random

Comparison: 10 Studies between 19950 & 2000
Outcoms: 01 RECENT STUDIES PRI

Placsbo SSN SMD Weigit SMD

Study n meen(ed) n meen{ed) (OE%NCE Ranvdorn) % (OE%CI Aandlom)
Beasiey 1951 pr7] 7.30(3.00) 233 11.80(9.20) - 60 048(-067,8.29]
Claghom & Earl 1996 45 10.31(8.49) 44 6.58(8.49) ~ 45 0.41{-0.01,0.83]
Claghorn & Kiev 1992 162 8.50(8.49) 163 12.90(B.49) - 58 -0.51(-0.73,.0.28]
Claghorm 1992 % 5.50(8.49) 2 11.50(8.49) — 38 -0.70(-1.23,0.16)
Cohn & Wikcox 1892 34 6.80(8.75) 35 11.50(8.75) - .2 -0.5%-1.01,005)
Doogen 1394 SO 12.10(834) 83 1540(8.34) - 54 -0.39(-0.70,.0.09]
Ounbar 1991 212 570(8.75) 207 1010(8.75) - 6.0 -0.50(-0.70,0.31]

" Dunlop 1391 56 580(5.80) [:14 540(5.60) 4 52 0.07{-0.26,6.40]

Fabre & Birkhimer 96 “ 8.50(8.49) 46 13.50(8.49) -] 46 -0.58(-1.01,.0.16]
Fabre 1992 % 3.06(1.35) 38 9.13(1.32) — 23 -4.50(-5.37,353]
Feighner & Conn 1993 240 5.80(8.75) 240 10.00(8.75) - 60 -0.49(-0.56,-0.30]
Feighner & Overo 99 129 9.3X8.49) s 11.20(8.49) ~ 60 <0.22(-0.42,0.03]
Heidigenstein 1933 28 716(1025} 3 14.61(11.36) —] a7 -058(-1.25-0141]
Lydiard & Stehl 1957 115 8.80(6.37) 118 11.10(6.87) - 56 033-0.59,-0.07)
Reimherr 1990 141 8.16(7 85) 142 1166(8.24) - 58 04067 .-0.20]
Roth 1990 -] 8.40(3.40) 2 11.10(3.00) — 37 -0.29(-0.850.29]
Rudolph 1999 97 10.20(8.04) 103 11.80(8.29) - 55 -0.20(-0.47 0.08]
Shrivastava 1952 3% 7.10(8.49) 33 12.00(8.49) - 42 -0.571-1.05,-0.09]
Siverstone 1999 118 11.10(8.49) 119 15.20(8.49) - 56 -0.48(-0.74,.0.22]
Walczak 1996 200 6.00(5.31) 9 7.00(5.31) < 57 -0.19(-0.43,0.05]

Total{S5%CY) 2060 2398 [ 1000 -0.46{-0.63,-0.30]

Test for heterogenelty chi-squere=122 95 df=19 p«<0.00001

Test for overall effect =544 p«<0.00001

-10 5 § 10

SSRI Pacebo
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The SMD for the NPRI group for trials from 1990 to 2000 was —0.30 (95%CI

—0.43 0 —0.17; Q=10.45, d=10, p=0.4; z=4.61, p<0.00001) (Figure 16).

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

Comparison: 10 Studies betweaen 1990 & 2000
Outcome: 03 RECENT STUDIES NPRS

Plscabe SN SMD Weigit SMD

Study n meen(ed) n meen(ed) (9SNCI Random) % (96%C1 Random)
Claghorn 1992tex 27 5.49(8.31) 32 11.44(8.32) - 58 -0.71-1.23,-0.18]
Cohn & Crowder 1990 <) 6.00¢(8.75) 3 S.00(8.75) — 73 -0.34{-081013]
Carrigan 2000 3s 9.1X8.75) 35 11.00(8.75) - 73 -0.21{-0.68,0.26]
Croft 1998 121 15.00(12.53) 118 18.00(12.53) o 230 <0.2¢{-0.49,0.02}
Edwards 1993 2 10.50(6 62} 21 14.60(5.64) - 41 -0.66{-1.29,-0.02]
Fabre & Aburzshsb 95 86 7.60(7 50) 261 9.90(8.50) - 245 -0.28(-0.52,-0.09]
Fava 1338 18 11 50(8.30) 85 11 199.40) - 60 0.05[-0.47 0.57)
Fava 1938b 19 11.60(8.90) 54 10.80¢(9.50) - 58 0.00(-0.44,061}]
Kiev 1992 2 7.00(8.49) 34 13.00(8.49) - 65 -0.70(-1.20,-0.20]
March 1980 12 9.50(6.94) 13 13.00(6.54) e 26 -0.49(-1.29,0.31]
Smith 1892 33 8.00(8.75) 33 11.00(8.75) -4 68 -0.34{-0.83,0.15]

Total(35%C1) 440 692 .d 100.0 -0.30{-0.43,-0.17]

Test for heterogenelty chi-square=10.4S df=10 p=0.4

Test for overall effect z=4.6¢ p<Q.00001

-10 5 5 10

SSRI

On comparing the PRI and NPRI groups for trials from 1990 to 2000:

Z2=046-030_ =0.68(N.S.)
0.168 + 0.066

There was no significant difference in effect sizes between the PRI and NPRI

groups in the subgroup of more recent studies.



52

4.7D Selected study size

The four largest trials (n=419-650) and the four smallest trials (n=8-35) were
excluded from the analysis (Beasley 1991, Dunbar 1991, Fabre & Putman 1987, Fava
1998b, Feighner & Cohn 1993, Feighner & Overo 1999, Lydiard & Liard 1989 and
March 1990). The SMD for SSRIs versus placebo, using the random effects model, was
—0.51 (95%CI -0.65 to —0.36; Q=171.87, df=33, p<0.00001; z=6.87, p<0.00001) (Figure

17). SSRIs are significantly more effective than placebo.

Figure 17: Selected Study Size - Standard Mean Difference - Random

Comparison: 03 Select Study Size Comparisons
OQutcome: 081 SELECTED STUDY SIZE

PMacabo SSN - Weigiet SMD

Study n mean(ed) n meen{ed) F%C1 Randam) % (OE%CI Randowmn)
Byeriey 1988 23 7 60(6.50) 32 14.40(7.70) - 26 -0.94{-1.47 -041]
Claghorn & Earl 1936 45 1011(8.49) @ 65K049) = 3s 0.41[-0.01,0.83]
Ciaghom & IGev 1982 162 850849 163 1290(8.49) - s 051(-0.73,-026]
Claghom 1392 2%  550(3.49) R 11.508.49) - 26 0.70-1.23,0.16]
Claghorn 19928ex rid 549831) k 74 11 440032 - 265 -0.711-1.23,-0.18]
Cohn & Crowder 1390 E 6.00(8.75) 33 9.0008.75) -l 28 -0.34{-08%,0.13]
Cohn & Wacox 1985 S  405849) S 162KB49) - g A419-150,-0.79]
Cohn & Wiicox 1992 34 6.80(8.75) 33 11.5(8.75) — 27 -053%-1.01,-0.05]
Corrigan 2000 s 9.138.75) k-3 11.00(8.7S) -{ 23 -0.21[-0.68,0.25]
Croft 1999 =21 15.00(12.53) 19 18.00(12.53) L 35 -0.24{-0.49,0.02]
Doogan 1994 90 1210(8.34) [ <] 15.40(8.34) - 3¢ -0.39-0.70,-0.09]
Duniop 1991 56 5.80(5.90) 97 5.40(5.603 + 33 0.071-0.26,0.40]
Edwards 1993 2 10.50(6.62) 21 14.50(5.64) - 23 -0.68-1.25,-0.02]
Fabre & Abuzzehab 95 % 76007 .50) 1 9.90(8.60) - 36 -0.2¢(-0.52,-0.03]
Fabre & Brituner 96 4“ B8.50(8.49) 46 13.50(8.49) - 30 -0.58(-1.01,-0.16]
Fabre 1952 ¥ 3080123%) B 913137 —_— 16 -4.50(-5.37,-363]
Fava 1998 19 11 .50(8.90) 55 11.10(9.40) - 26 0.05-0.47057)
Feighner 3 Boyer 89 48 5.00(8.49) 52 8.80(8.49) - 31 0.33-0.72007]
Heiigenstein 1993 28 7181025 3 1451(11.36) - 25 -0.58-1.25,0.11]
ey 1992 R 7.00(8.49) 34 13.00(8.49) - 27 -0.70-1 20,-0.20]
Lapierre 1387 20 3.00(8.34) 2 19.00(6.9¢) — 18 -2.28(-305.-147}
Lydiard & Stahl 1997 115 8.80(697) 119 111(6.87) - 35 0.3%-059,-007]
Pessiow 1389 L >3 4.07(8.49) 40 10.058.49) - 29 -0.701-1.14 025}
Reimherr 1968 % 750380) % 11500780 - 26 -0.471-1.020.08]
Reinherr 1980 141 8.16(7 85) 142 11.66(8.2¢) - 35 -0.43-067,-020]
Roth 1990 23 8.49.40) 21 11.109.00) ~ 28 0.29-0850.28]
Rudoiph 1999 7 10.20(8.04) p <] 11.80(8.29) - 35 -0.20§-0.47 0.08]
Shrivastava 1992 * 7.10(8.49) 3 12.0009.49) - 2?7 -0.57-1.05-008]
Siverstone 1999 116 11.30(8.489) 119 15.2X9.48) - 35 -0.48(-0.74 -022]
Smih 1992 k<j 8.00(8.75) 3 11.00(8.75) -~ 27 034-083,0.15]
Stark 1985 168 9.20(3.00) 185  11.00(1010) 4 az -0.29(-0.50,-0.08}
Walczek 1996 200 6.00(531) 9% 7.00(5.31) < 38 0.1%(-0.43,0.05)
Wernicke 1967 n 7.00(8.60) R 11.2008.20) - 34 -0.500-081.-019]
Waearnicke 1968 48 5.70(8.60) 103 7.2X8.103 - 32 -0.17-051 0.19]

TotakI5%CN 182 2428 [ 1000 -0.51(-085,-0.36]

Test for heterogeneily chi-squere=171 .87 #=33 p«0.00001

Test for overal stfect 2-6.87 p<0.00001

-10 5 5 0

SSRL Pmosde
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The SMD for the PRI group for selected study size was -0.53 (95%CI -0.71 to

-0.34; Q=140.86, df=22, p<0.00001; z=5.63, p<0.00001) (Figure 18).

Figure 18: Selected Study Size PRI - Standard Mean Difference - Random

Comparison: 09 Select Study Size Comparisons
Outcome: 02 SELECTED STUDY SIZE PRI

Plecebo SN SMD Weight SaMD -
Study n meen(ed) n meen(ed) (96%CI Random) % (96%C! Rendomn)
Byeriey 1968 p-:] 7.50(6.50) 32 14.40(7.70) - 38 -0.94[-1.47 -0.41]
Claghorm & Earl 1996 4 10.11(8.49) “ 6.58(8.49) - 43 0.41[{-0.01 083}
Claghorn & IGev 1992 162 8.60(8.4S) 163 12.90(8 48) - 51 -0.51(-0.73,-0.28]
Claghorr 1992 . 5.50(8.49) 2 11.50(8.48) - 38 -0.70{-1.23,-0.16}
Cohn & Wicox 1985 S 405(8.49) 54 1426(8.49) - 43 ‘1.19-1.60,-0.79]
Cohn & Wiicox 1992 3 6.80(8.75) kY 11.50(8.75) ﬂ 40 -0.5%-1.01,-0.05]
Doogen 1934 0 1210(8.34) 83 1540(8.34) - 48 -0.39(-0.70,-0.08}
Duniop 1991 56 S80(590) 14 5.40(5.50) - 47 0.071-0.26,0.40]
Fabre & Birkhimer 96 44 8.50(8.49} 46 13.50(8.49) - 43 -0.58¢-1.01 -0.16]
Fabre 1992 k- 3.06(1 .35) » 8.1X132) ——— 24 -4 .50(-5.37,-3563]
Heiigenstein 1933 28 7468(10.25) 23 1461(11.36) —J 36 -0.68(-1 25,.-0.11]
Lydiard & Stahi 1997 11§ 8.80(6.97) 1s AR (F.15] 50 £.3%-059,..007)
Peseiow 1889 ° 4.07(8.49) 40 10.058.48) - 42 0.70[-1 .14 ,-0.25]
Reinherr 1988 % 7.60(8.80) % 11.50(7 60) - 37 -0.477-1.02,0.08)
Reimherr 1390 141 8.16(7 85 142 11.66(8.24) -] 51 -0.43-057,-020]
Roth 1990 p-: ] 8.40(9.40) 2 1110(8.00) - 36 -029-0.850.28]
Rudoiph 1999 97 1020(8.04) 103 11.80(8.29) E 49 -0.20(-0.47 0.08]
Shrivastava 1992 6 7.10(8.49) 3 12.00(8.49) - 40 -0.571-1.05,-0.09]
Siverstone 1999 118 11.10(8.49) 119 15.20(8.49) - 50 0.49(-074.-022]
Stark 1885 169 8.20(9.00) 185  11.00(1010) - 51 -0.29{-0.50,-0.08}
Vvaiczak 1996 200 8.00(5.31) E: 7.00(5.31) -w S0 -0.19-0.43,0.08]
Wernicke 1967 74 7.00(8.50) @2 1120820 - 48 -0.50{-0.81,-0.19]
Wernicke 1988 L} 5.70(8 60) 103 72009.10) - 46 -0.171-051,0.18}
Totakl(95%CT) 1705 1729 . 100.0 0.5%-0.71,-0.34]
Test for heterogenalty chi-square=140.86 df=22 p<0.00001
Test for overal effsct z=5.63 p<0.00001
-10 5 [ § - 1

SSRI Pacabo
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The SMD for the NPRI group for selected study size was -0.46 (95%CI-0.69 to

-0.23; Q=30.66, df=10, p=0.0007; z=3.92, p=0.00009) (Figure 19).

Figure 19: Selected Study Size NPRI - Standard Mean Difference -
Random

Comparison: 09 Select Study Size Comparisons
Outcome: 03 SELECTED STUDY SIZE NPRI

Placabo SN SMD Weight SMD
Study n mesn({ed) n meented) (9E%C1 Randam) % (9E%CI Random)
Claghom 1992tex P14 549(8.31) 2 11.44(8.32) — 83 0.71(-1.23,-0.18}
Cohn & Crowder 1990 * 6.0000.75) 3s 9.00(8.75) - 81 -0.34{-081,0.13]
Corrigan 2000 35 8.13X8.75) 35 11.00(8.75) - 9.1 0.21{-0.68,0.26}
Croft 1999 121 1500(1253) 119 18.00(1253) L 124 0.24{-0.49,0.02]
Edwards 1933 20 1050(662) e 14 60(554) - 70 -0.66(-1.28.-0.02]
Fabre & Abuzzahab 95 - 760(7.50) 261 9.90(8.60) o 1286 -0.26(-0.52,-0.03]
Fava 1998 19 11.60(8.90) 55 11.10(3.40) - 84 0.05]-0.47 8.57]
Feighner 3 Boyer 89 48 6.00(8.49) 2 8.80(8.49) - 102 0.3%-0.72007
Kiev 1992 RN 7.00(8.49) 34 13.00(8.49) - 87 -0.70(-1.20,-0.201
Lapierre 1987 20 3.00(6.94) 2 19.00(6.94) —_ 54 -228(-305.-1.47]
Smith 1992 3 8.00(8.75) 33 11.00(8.75) = 88 -0.34{-0830.15]
Total(35%Ch) a7 699 ¢ 1000 -0.46{-0.69,-0.23]
Test for heterogenely chi-square=30.66 di=10 p=0.0007
Test for overal etfect T=3.92 pe0.00009
-10 5 e 5§ - 10
SSRI Macabe

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 difference in effect sizes between the PRI and NPRI groups in

the subgroup of select study size.
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4.7E Jadad score = 3/>3

Trials were also separated based on their Jadad scores. As all the trials are
randomized controlled placebo clinical trials, they all have a minimum Jadad score of 3.
Twenty-eight trials had Jadad score of 3 and 15 trials had Jadad scores of greater than 3.
Using the random effects model, the SMD for SSRIs versus placebo in trials with a Jadad
score of 3 was —0.43 (95%CI —0.58 to —0.27; Q=131.39, df=27, p<0.00001; z=5.45,
p<0.00001) (Figure 20).

Figure 20: JADAD Score = 3 - Standard Mean Difference - Random

Comparisan: 11 JADAD SCORES 3
Outcome: 01 JADAD SCORES = 3

Placebe SMD Weight SMD

Study n meen(ed) n meen(ed) (9F%C1 Random) % (96%Ct Rendom)
Beasiey 1991 22 7 .30(9.00) 233 11.80(9.70} - 48 -D.49(-0.67,-029]
Claghormn & Eerl 1996 45 10.11(8.49) 44 6.58(8.49) - 3z C41[-G.01,0683]
Claghom & Gev 1992 162 8.60(8.49) 163 12.90(8 48) - 47 -051(-0.73,-0.28]
Claghorm 1992 26 5.50(8.49) 32 11.50(8.49) - 32 -0.70¢-1.23,-0.16]
Claghom 1992tex 27 S49(831) 32 11.44(3.32) — 32 071123, 048]
Cohn & Crowder 1990 B 5.00(8.75) 35 9.00(8.75) - 35 -0.34{-081,0.13]
Cohn & Wiicox 1982 3s 6.80(8.75) k-3 11 .50(8.75) et 3 -0.53-1.01 -0.05]
Corrigan 2000 35 91X8.75) 35 11.00¢8.75) - 3s -0.21[-0.68,0.26]
Cront 1999 121 1500(12.53) 119 18.00(1253) 4 a5 -026{-049002]
Dunber 1951 212 57(8.75) 207 10.10(8.75) - 48 -0.50{-0.70 -0 31}
Duniop 1951 55 5$80(590) 7 £.40(5.80) + 42 0.071-0.26,0.40]
Fabre & Birkhimer 96 44 8.50(8.49) 46 13.50(8.49) - 37 -0.59(-1.01,-0.16]
Fabre & Pulman 1987 2 1.00(8.75) 8§ 1747(8.75) —t o5 -161{-3.550.34)
Fabre 1952 3% 306(135) 3 913132 - 13 4.50(-537 -363]
Fava 1998 19 11.60(8.903 55 11.10(9.40) - 32 0.05[-0.47,057
Fava 19960 18 11.60(8.90) 54  10.803.50} - 32 0.08{-0.44,0.61]
Feighner & Boyer 89 48 6.00(8.49) 82 8.80(8.49) - 38 033072007
Feighner 1983 12 8.00(8.75) 21 14.00(8.75) — 24 -0.6771-1.40,0.06]
Hed#igenstein 1993 28 718(1025) 3 14.61(11.36) - 30 -068[-125-011]
{ydiard & Liaird 83 17 10.20(8.75) 17 11.70(8.75) - 25 -0.171-084 0.51]
Reimherr 1988 26 7.60(8.80) F. 3 11.50(7 60) - 34 -0.471-1.02,0.00}
Reimherr 1880 141 8.16(7 85) 142 11.66(8.24) - 45 -0.43-067,-020]
Shrivastava 1992 36 71(849) 3 12.00(8.49) - 34 0.571-1.05,0.09]
Smith 1992 33 8.00(8.75) 3 11.00(8.75) - 34 -0.34{-083,0.15]
Stark 1985 159 820(9.00) 185 11.00(10.10) " a7 -0.29(-0.50,-0.08)
Waiczak 1996 200 500(S31) 98 700531 4 45 -0.19(-043,0.05]
Wermnicke 19687 7 7.00(8.60) 2 11 2008.20) - 43 -0.50(-0.81 0.19]
Wernicie 1988 48 5.70(850) 103 7.20(9.10) - 4.1 -017[-051,0.18]

Total(95%CN) 1931 2057 [ 100.0 -043-058,.027]

Test for heterogenelty chi-square=131 .39 dfs27 p<0.00001

Test for overal effect =545 p<0.00001

-10 5 [ 51w
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The SMD for SSRIs versus placebo in trials with a Jadad score of greater than 3

was —0.55 (95%CI —0.72 to —0.38; Q=50.76, df 14, p<0.00001; z=6.34, p<0.00001)

(Figure 21).

Figure 21: JADAD Score > 3 - Standard Mean Difference - Random

Comparison: 12 JADAD SCORES ABOVE 3
Gutcome: 01 JADAD SCORES > 3

Plscabn SSN SMD Weight SMD
Study n meen(od) n meen{ed) (95%C1 Randam) % (96%C1 Randem)
Byerley 1968 29 7 60(6.50) 32 14.40(7.70) - 52 0.94{-1 47 0.41]
Cohn & Wacox 1985 s7 4058.49) 54 14.26(8.49) - 65 -119(-1 60,0.79]
Doogan 1934 90 12.10(8.34) 83 15.40(8.34) - a0 -0.39(-0.70,-0.09)
Edwards 1933 20 10.50(6.62) 2t 14.50(5564) - 43 -0.66{-1 29,-0.02]
Fabre & Abuzzaheb 95 86 7.80(7 50) 21 9.9008.60) - ar -0268{-052,-0.03]
Feighner & Cobn 1993 240 580(8.75) 240  10.00(8.75) - 85 -0.48(-0.86,-0.30]
Feighner & Overo 93 129 9.30(8.49) 521 1120(849) . 94 022-0.62,-003]
Kiev 1982 krd 7.00(0.49) 34 13.00(8.49) - 55 -0.70{-1.20,-0.20]
Laplerre 1967 2 3.00(5.94) 7] 19.00(6.94) — 32 -226(-3.05,-1.47]
Lydiard & Stahl 1997 115 880(8SN 119 1110887 R 88 -033%-059,-0.07}
March 1990 12 9.50(8.94) 13 13.00(8.94) el § 32 -0.49(-1.29,0.31}
Peseiow 1989 42 €07(849) 40 10.05(8.49) - €1 -0.70{-1.16,-0.25]
Roth 1990 29 8.40(3.40) 21 11.10¢9.00) - 49 -0.29{-0.85.0.28]
Rudolph 1999 7  1020(8.04) 103  11.80(829) 4 83 -0.20(-0.47 0.08]
Siverstone 1 118 11.10(849) 119 1520(849) - 88 0.48(-0.74.-022]
Total(95%CH 1116 1683 'Y 1000 055-0.72,-0.38]
Test for heierogeneity chi-square=S0.76 dfe14 p<0.00001
Test for overafl effect z=6.34 p<.00001
-10 5 0 s 0
SSR! Macebo

On comparing the trials with a Jadad score of 3 with those having a Jadad score of
greater than 3:

Z=0.55-043 =0.710 (N.S.)
0.087 + 0.082

There was no significant difference between the effect sizes for the groups with a Jadad

score of 3 and those with a Jadad score of greater than 3.
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4.8 Funnel Plot
On examination of the funnel plot for all the trials of the standardized mean

difference versus the standard error of the standardized mean difference (Figure 22), the
presence of the symmetrical, inverted funnel-shaped piot 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 SMD
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There is a clustering of large studies with a relatively small standard error and a
wide scattering of small studies with a larger standard error. There are no trialsin the
bottom right hand corner of the plot, indicating absence of small trials, that did not show
any 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-analysis.
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CHAPTER 5 DISCUSSION

The meta-analysis indicates that there is no impact of the placebo run-in phase and
its subsequent withdrawal of placebo responders in clinical trials of SSRI antidepressants
for depression. The hypothesis of a larger drug effect size with trials that eliminate
placebo responders prior to randomization is not supported by the data. There is no
significant difference in the effect sizes between the trials with a placebo run-in phase
(and subsequent elimination of placebo responders) and those without such a procedure.

Trivedi and Rush proposed that the reason a placebo run-in phase failed to affect
placebo response rates or drug-placebo differences post-randomization was because there
is often an equal delay in time 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
time, 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, so that a clinically meaningless “drop” can lead to subject exclusion
(Trivedi and Rush,1994).

From a scientific standpoint, there is no reason to utilize the placebo run-in phase
to eliminate placebo responders as it is costly in terms of time and effort. Some authors
(Senn, 1997; Skovlund, 1994) have raised ethical concerns about the use of procedures
involving dropping early responders. Research participants are not informed of this
procedure; therefore, there is incomplete disclosure of the nature of the study. Informed

consent implies that prospective subjects are advised of all procedures of the study. Itis
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likely that information about the placebo run-in period is often either withheld or
presented in a somewhat misleading manner to the subject.

There were 42 trials included in the meta-analysis. It is easier to detect genuine
differences if there is a larger body of evidence available for analysis (Hassard, 1991). If
the number of trials being analyzed were to increase (as may be available in the future),
statistical power will also increase to the point of detecting significant smaller differences
between the trials with and without placebo run-in periods.

In the real world, many clinical trials will be funded by the pharmaceutical
industry in which larger effect sizes for the investigational drug will be desirable. The
trials with a placebo run-in phase and elimination of placebo responders prior to
randomization trended to result in a larger (albeit non-significant) drug 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 post-research marketing process.

It is likely that the practice of using placebo run-in periods and placebo responder
elimination will continue. If an investigator uses this practice in the research, it is
recommended that all 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 run-in phase. Itis
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
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prior to randomization. It is also recommended that study means and standard deviations
be included in the publication.

There are no specific requirements for reporting of research and studies in medical
journals. Some researchers are very meticulous in stating the number of placebo
responders withdrawn from their study and some do not even mention a run-in period.
The Consolidated Standards of Reporting Trials (CONSORT) statement provides helpful
recommendations, but is not accepted by all journals (Moher, Schulz, Altman,2001).
Both the original CONSORT statement, published in 1995 (Begg, Cho, Eastwood et
al,1996) and the revised version, published in 2001 (Moher, Schulz, Altman,2001)
comprise a checklist and flow diagram 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 recommended by the most recent CONSORT statement.
It would be helpful if editors of medical journals would request that the placebo run-in
phase and its resultant withdrawal of placebo responders be mentioned specifically in
submitted articles. Lastly, the terms placebo run-in phase and placebo responder (or
similar terms) should be made an indexable term and included in the checklist for

reporting clinical trials in the biomedical literature (Begg, 1996).
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APPENDIX IIl INCLUSION CRITERIA

Exclusion/Inclusion Criteria for articles for meta-analysis of RCT for drugs for -
depression/placebo wash-out

Authors
Title
Journal

Notes

Population 18-65 years (human) g

DSM-III or DSM-IV diagnosis
of major depression (acute) d

No concomitant psychiatric
diagnosis (anxiety permitted) ]

No concomitant medical illness O

Randomized, controlled,

double-blinded clinical trial a
Placebo (inert) arm a
SSRI antidepressant d
Single drug (no augmentation) a
Duration of study at least 6 weeks d
Acute treatment (not continuation) a
Parallel design (no crossover) |
No active drug wash-out period ]

Outcome (minimum mean change/
continuous outcome) O

INCLUDE (all criteria met) |



APPENDIX IV JADAD SCORE CRITERIA

JADAD SCORE

Authors

Title

Journal

Was the study described as RANDOMIZED?

Was the study described as DOUBLE-BLIND?

Was there a description of WITHDRAWALS
and DROPOUTS?

+/- 1 point for appropriateness of
RANDOMIZATION

+/- 1 point for appropriateness of
DOUBLE-BLINDING

TOTAL SCORE

89

Notes
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APPENDIXYV DATA EXTRACTION FORM

Study Characteristics to enter
Author:

Title:

Journal:

Duration
JADAD Score (1-5)
Primary Measurement

[Number of Participants
Settings OP/IP

Active Drug vs Placebo

A Adequate

B Unclear

C Inadequate
D Not Used

N - Size of Study on the Drug
Mean - End point minus baseline change
Standard Deviation

N - Size of Study on the Drug

Mean - End point minus baseline change
Standard Deviation

@ phase (yes or no)




APPENDIX VI

MASTER LIST OF ALL INCLUDED TRIALS/DATA

91

6 weeks
JADAD 3 {455 Parﬁcipamslglouoxetine

Beasiey 1991 HAMD  [OP mg 233 | 118 {97 ) 222 73 9 | Ye A
6 weeks
JADAD 5 |61 Participants |Fluoxetine

Byerley 1988 HAMD-21 OP 80 mg 32 | 144 1 7.7 29 7.6 6.5 Yes A
6 weeks

Claghomn & Earl JADAD 3 {89 Participants |Fluvoxamine

1996 HAMD-21 |OP 150 mg 44 | 6.58 1849 45 10.11 849 | Yes B
6 weeks

Claghom & Kiev JADAD 3 (325 Participants|Paroxctine

1992 HAMD-21 |OP S0 mg 163 | 129 {849 162 8.6 849 | Yes B
6 weeks
JADAD 3 |58 Participants |Paroxctine

Claghorn 1992 HAMD-21 [OP 50 mg 32 | 115 | 849 26 S5 849 | Yes B
6 weeks
JADAD 3 |59 Participants |Paroxetine

Claghomn 1992tex |HAMD-17 |OP 30 mg 32 (1144 (832 27 5.49 8.31 No B
6 weeks

Cohn & Crowder JADAD 3 |71 Participants [Paroxetine

1990 HAMD OP 50 mg 35 9 8.75 36 6 8.75 No B
6 weeks

Cohn & Wilcox [JADAD 4 [112 Participants|Fluoxetine

1985 HAMD-21 [OP 80 mg 54 | 1426 | 8.49 57 4.05 849 Yes B
6 weeks

Cohn & Wilcox [JADAD 3 |69 Participants [Paroxetine

1992 HAMD opP 50 mg 35 | 115 {875 34 6.8 875 | Yes B
8 weeks
HADAD 3 {70 Participants |Fluoxetine

Corrigan 2000 HAMD-17 [OP 20 mg 35 11 |878| 3§ 9.13 8.75 No B
8 weeks
JADAD 3 {240 Participants|Sertraline

Croft 1999 HAMD-31 |OP 200 mg 119 I8 j12.53| 121 15 12.53 | No B
6 weeks
JADAD 5§ |173 Participants|Setraline

Doogan1994 MADRS |OP 100 mg 83 154 | 834 90 12.1 834 | Yes A
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6 weeks
JADAD 3 [419 Panticipants{Paroxetine

Dunbar 1991 HAMD oP 50 mg 207 | 10.1 |875] 212 5.7 875 | Yes B
6 weeks
JADAD 3 |65 Participants |[Fluoxetine

Dunlop 1990 HAMD OP 60 mg 97 | 54 | 56 56 5.8 59 Yes B
6 weeks
JADAD 4 |41 Participants |Paroxetine

Edwards 1993 HAMD-17 [OP 30 mg 21 | 146 [ 5.64 20 10.5 662 | No B
6 weeks

Fabre & JADAD 4 |288 ParticipantsiSertraline

IAbuzzahab 1995 |HAMD-17 [OP 200 mg 261 | 99 | 86 86 7.6 1.5 No B
‘f weeks

Fabre & BirkhimerJADAD 3 {90 Participants |[Fluvoxamine

1996 HAMD-21 _{OP 150 mg 46 | 135 [ 849 44 8.5 849 | Yes B
6 weeks

Fabre & Putman UJADAD 3 |8 Participants [Fluoxetine

1987 HAMD  [OP 60 mg 6 [1717/8.75 2 1 8.75 | Yes B
6 weeks
UJADAD 3 |74 Panticipants |Paroxetine

Fabre 1992 HAMD-21 |OP S0 mg 38 [ 9.13 | 132 36 3.06 1.35 | Yes B
12 weeks
JADAD 3 |74 Participants [Paroxetine

Fava 1998 HAMD-21 OP S5 mg S5 1.1 | 94 19 11.6 89 No B
12 weeks
UADAD 3 |35 Participants [Fluoxetine

Fava 1998b HAMD-21 [OP 80 mg 54 10.8 | 9.5 19 11.6 89 No B
6 weeks

Feighner & Boyer (JADAD 3 (100 Participantsi{Fluoxetine

1989 HAMD-21 [OP 80 mg 52 | 88 |849| 48 6 849 | No B
6 weeks

Feighner & Cohn [JADAD 4 |480 Participants{Paroxetine

1963 HAMD OoP 50 mg 240 10 8.75 | 240 58 8.75 Yes B
6 weeks

Feighner & Overo JADAD 4 |650 ParticipantsiCitralopram

1999 HAMD-21 |OP 60 mg 521 | 112 {849 | 129 9.3 849 | Yes B
6 weeks
JADAD 3 |33 Participants |[Fluvoxamine

Feighner 1989 HAMD _ |IP 300 mg 21 14 | 8.75 12 8 875 | No B
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8 weeks
JADAD 3 |51 Participants |Fluoxetine

Heiligenstein 1993 IMADRS __ |OP 20 mg 23 | 1461 [11.36f 28 7.18 1025 | Yes B
6 weeks
JADAD 4 66 Participants [Paroxetine

Kiev 1992 HAMD-21 jOP 50 mg 34 13 {849 32 7 8.49 No B
6 weeks
JADAD 4 {42 Participants |Fluvoxamine

Lapierre 1987 HAMD-17 (IP 300 mg 22 19 [694 20 3 6.94 No B
6 weeks

Lydiard & Liaird JADAD 3 [34 Participants |Fluvoxamine

1989 HAMD iOP 300 mg 17 | 1L.7 | 875 17 10.2 8.75 No B
8 weeks

Lydiard & Stahl [JADAD 4 [261 Participants{Sertraline

1997 HAMD-17 [OP 200 mg 119 | 11.1 | 687 ] 115 8.8 697 | Yes B
8 weeks
JADAD 5§ |25 Participants [Fluvoxamine

March 1990 HAMD-17 [OP 300 mg _ 13 13 (694 12 9.5 6.94 No A
6 weeks
JADAD 4 (82 Participants |Paroxetine

Peselow 1989 HAMD-21 [OP 50 mg 40 | 10.05 | 849 42 4.07 849 | Yes B
8 weeks

Reimherr & JADAD 3 |52 Participants [Sertraline

Byerley 1988 HAMD-17 jOP 200 mg 26 11.5 | 7.6 26 7.6 8.8 Yes B
8 weeks

Reimherr & JADAD 3 |283 ParticipantsiSertraline

Chouinard 1990 |[HAMD opP 200 mg 142 | 11.66 | 824 | 141 8.16 7.85 | Yes B
6 wecks
JADAD 4 |56 Participants |[Fluvoxamine

Roth 1992 HAMD oP 1300 mg 21 11.1 9 29 84 9.4 Yes B
8 weeks
JADAD 4 200 ParticipantsiFluoxetine

Rudolph 1999 HAMD-21 |OP 60 mg 103 | 118 {829 97 10.2 8.04 | Yes A
6 weeks
JADAD 3 69 Participants |Paroxetine

Shrivastava 1992 |[HAMD-21 [OP S0 mg 33 12 | 849 36 7.1 849 | Yes B
12 weeks
JADAD 4 {237 ParticipantsiFluoxetine

Silverstone 1999 |HAMD-21 OP 60 mg 119 | 152 | 849 118 11.1 8.49 | Yes B
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6 weeks
JADAD 3 |66 Participants iParoxetine

Smith 1992 HAMD oP 50 mg 33 11 | 875 33 8 8.75 | No B
6 weeks
JADAD 3 [354 Participants{Fluoxetine

Stark 1985 HAMD oP 80 mg 185 1L 10.1 169 8.2 9 Yes B
6 weeks
HADAD 3 |299 Participants|Fluvoxamine

Walczak 1996 HAMD-13 [OP 150 mg 99- 7 5311 200 6 531 | Yes B
6 weeks
JADAD 3 {169 Participants{Fluoxetine

Wernicke 1987 (HAMD op 40 mg 92 112 | 8.2 77 7 8.6 Yes B
6 weeks
JADAD 3 (151 Participants|Fluoxetine

Wemicke 1988 |[HAMD OoP mg 103 ] 72 [ 9.1 48 5.7 8.6 Yes B
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