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REVIEW

Antidepressant Drug Effects
and Depression Severity
A Patient-Level Meta-analysis
Jay C. Fournier, MA
Robert J. DeRubeis, PhD
Steven D. Hollon, PhD
Sona Dimidjian, PhD
Jay D. Amsterdam, MD
Richard C. Shelton, MD
Jan Fawcett, MD

ANTIDEPRESSANT MEDICATION

(ADM) represents the cur-
rent standard of treatment for
major depressive disorder

(MDD).1 Antidepressant medication has
been shown to be superior to placebo
in thousands of controlled clinical trials
over the past 5 decades.2,3 The extent
to which ADM outperforms placebo
(which controls for nonpharmacologi-
cal aspects of ADM) can be used to in-
dex the “true” pharmacological effect
of ADM in clinical settings.

The randomized, double-blind,
placebo-controlled trial is the gold
standard for testing treatment efficacy
and affords the opportunity to identify
patient characteristics that predict dif-
ferential pharmacological response.
Baseline symptom severity is one
dimension that may affect treatment
outcome. Kirsch et al4 and Khan et al5

presented independent meta-analyses
of randomized placebo-controlled
trials based on data from the Food and
Drug Administration (FDA) clinical
trial database. Using mean scores and
standard deviations on the Hamilton
Depression Rating Scale (HDRS)6 from
each study, they examined the effect

of baseline symptom severity on the
relative efficacy of ADM vs placebo.
Kirsch et al found that as the mean
baseline HDRS score increased, the
magnitude of HDRS change decreased
for placebo but remained unchanged
for ADM. Khan et al did not find a sig-
nificant relationship between baseline
scores and symptom change for the
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Context Antidepressant medications represent the best established treatment for ma-
jor depressive disorder, but there is little evidence that they have a specific pharma-
cological effect relative to pill placebo for patients with less severe depression.

Objective To estimate the relative benefit of medication vs placebo across a wide
range of initial symptom severity in patients diagnosed with depression.

Data Sources PubMed, PsycINFO, and the Cochrane Library databases were searched
from January 1980 through March 2009, along with references from meta-analyses
and reviews.

Study Selection Randomized placebo-controlled trials of antidepressants ap-
proved by the Food and Drug Administration in the treatment of major or minor de-
pressive disorder were selected. Studies were included if their authors provided the
requisite original data, they comprised adult outpatients, they included a medication
vs placebo comparison for at least 6 weeks, they did not exclude patients on the basis
of a placebo washout period, and they used the Hamilton Depression Rating Scale
(HDRS). Data from 6 studies (718 patients) were included.

Data Extraction Individual patient-level data were obtained from study authors.

Results Medication vs placebo differences varied substantially as a function of base-
line severity. Among patients with HDRS scores below 23, Cohen d effect sizes for the
difference between medication and placebo were estimated to be less than 0.20 (a
standard definition of a small effect). Estimates of the magnitude of the superiority of
medication over placebo increased with increases in baseline depression severity and
crossed the threshold defined by the National Institute for Clinical Excellence for a clini-
cally significant difference at a baseline HDRS score of 25.

Conclusions The magnitude of benefit of antidepressant medication compared with
placebo increases with severity of depression symptoms and may be minimal or non-
existent, on average, in patients with mild or moderate symptoms. For patients with
very severe depression, the benefit of medications over placebo is substantial.
JAMA. 2010;303(1):47-53 www.jama.com
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placebo condition but found greater
symptom change in ADM as baseline
HDRS scores increased. Thus, both
studies found that the greater the base-
line symptom severity, the greater the
magnitude of the difference favoring
ADM over placebo. Kirsch et al
inferred from their findings that the
minimum baseline HDRS score
needed to achieve a clinically mean-
ingful ADM/placebo difference is
approximately 28 and that differences
are negligible for lower baseline HDRS
scores.

One limitation to these meta-
analyses is the restricted range of base-
line severity scores included in their
constituent studies. In the analysis by
Kirsch et al,4 only 1 of 35 studies com-
prised samples with mean baseline
HDRS scores lower than 23. As the
authors noted, a score of 23 is charac-
teristic of “very severe depression”
according to the American Psychiatric
Association’s Handbook of Psychiatric
Measures (which defines mild depres-
sion as HDRS scores from 8-13, mod-
erate depression from 14-18, severe
depression from 19-22, and very
severe depression as �23).7 Similarly,
each of the studies included by Khan
et al5 required a minimum entry score
of 20 on the HDRS, meaning that all
patients could be classified as severe
or very severe. It is likely that a sizable
proportion of depressed individuals
who start ADM in the community pre-
sent with severity levels well below
this value. In fact, a recent survey of
depressed, treatment-seeking outpa-
tients found that 71% of the 503
patients assessed had HDRS scores less
than 22.8 There has been a paucity of
systematic investigations of the true
effect of ADM in patients with less
severe depression. Such data are scarce
in the FDA database and in the pub-
lished literature. This is partly the
result of the inclusion criteria used for
many FDA registration trials in which
cutoff scores are imposed at baseline
expressly to increase the sensitivity of
ADM/placebo comparisons.

A second limitation of the Kirsch et
al and Khan et al meta-analyses is that

each included studies that used a pla-
cebo washout period. Typically, pla-
cebo washouts last from several days to
2 weeks, during which patients are ad-
ministered a pill placebo in single-
blind fashion. At the end of this pe-
riod, patients who demonstrate an
improvement of a particular magni-
tude (typically �20% on the HDRS) are
excluded from the trial prior to ran-
domization. The goal of this proce-
dure is to increase the power to detect
differences in efficacy between ADM
and placebo by removing known pla-
cebo responders at the outset. Al-
though it is not clear that placebo wash-
outs actually enhance the statistical
power of ADM/placebo compari-
sons,9,10 this design feature severely lim-
its the ability to generate accurate es-
timates of the placebo response rate.
Because early placebo responders are re-
moved from the trial before they can
contribute data, the true rate of pla-
cebo response may be underestimated
in trials that use this feature.

In the present study, we combined
data from 6 large-scale, placebo-
controlled trials that comprised pa-
tients with a broad range of baseline
symptom severity.11-16 Because most
MDD studies incorporate a minimum
baseline depressive severity score as an
inclusion criterion, studies of minor de-
pressive disorder (which do not typi-
cally have such strict thresholds) were
included in this analysis as well. The
entry criteria allowed patients to enter
these studies with HDRS scores that
ranged from the low teens to the up-
per 30s.11-16 Unlike the data analyzed by
Kirsch et al and Khan et al, which con-
tained information only at the level of
treatment group and thus could sup-
port only standard meta-analytic pro-
cedures, the databases from the 6
studies included in the present inves-
tigation provided data for a patient-
level meta-analysis, also known as a
mega-analysis. This approach is more
appropriate and more powerful than a
standard meta-analysis when original
data are available and a fine-grained
multivariate analysis is desired.17 Based
on the findings of Kirsch et al and Khan

et al, we hypothesized that ADM/
placebo differences would become
larger as baseline severity increased.

METHODS
English-language articles from Janu-
ary 1980 through March 2009 were
searched in the electronic databases
PubMed and PsycINFO using the fol-
lowing search criteria: antidepres* and
randomiz* and placebo and depression
and (treatment or trial). The Cochrane
Library was searched using the follow-
ing terms as key words: antidepres* and
placebo and depression. No further re-
strictions were imposed on either
search. We also examined the refer-
ence sections of meta-analyses and re-
views to identify relevant randomized
controlled trials.

The criteria for inclusion required
studies to be randomized placebo-
controlled trials of an FDA-approved
antidepressant in the treatment of the
full range of patients with major or mi-
nor depressive disorder (ie, studies that
exclusively examined special popula-
tions or subtypes were excluded as were
studies that exclusively examined pa-
tients diagnosed solely with dysthy-
mia). The studies were restricted to
adult outpatient samples; those that in-
cluded children or adolescents below
the age of 18 years were excluded. In
addition, the studies had to include an
ADM/placebo comparison of at least 6
weeks’ duration and HDRS scores at in-
take and at the end of treatment. Stud-
ies were excluded if they excluded pa-
tients on the basis of a placebo washout
period. The final inclusion criterion was
that individual patient-level data had to
be available for analysis.

Article Selection
and Data Acquisition

The initial screening of the search re-
sults was supervised (S.D. and J.C.F.)
and reviewed (J.C.F.) to ensure accu-
racy. All selected articles were read by
2 authors ( J.C.F. and either S.D. or
S.D.H.) to determine whether they met
inclusion criteria (with an average � of
0.82). Discrepancies were resolved by
consensus.
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The corresponding authors of stud-
ies meeting the inclusion criteria were
contacted to verify that the study did
not exclude patients on the basis of a
placebo washout period and to ascer-
tain whether individual patient-level
data were available. Authors were ini-
tially asked to respond within 3 weeks,
and additional time was provided to al-
low those making a positive response
the opportunity to provide the re-
quested data. FIGURE 1 displays the re-
sults of the search and data acquisi-
tion strategies.

Participants

The sample consisted of participants
from the ADM and pill-placebo condi-
tions of 5 MDD trials—DeRubeis et al,12

Dimidjian et al,13 Elkin et al,14 Philipp
et al,15 Wichers et al16—and 1 minor
depression trial, Barrett et al.11 Full
descriptions of the study designs,
sample characteristics, treatment pro-
tocols, and primary outcome findings
have been reported elsewhere.11-16 Three
studies used the tricyclic antidepres-
sant imipramine14-16 and 3 used the se-
lective serotonin reuptake inhibitor par-
oxetine.11-13 TABLE 1 lists characteristics
that differ among the 6 studies. The
pooled sample used in the current
analyses included 434 patients in the
ADM group and 284 patients in the pla-
cebo group. Individual baseline HDRS
depression severity levels ranged from
10 to 39. In comparison with the 17
identified studies for which data were
not available, the 6 included studies
tended to have Jadad quality scores at
the higher end of the range, to use flex-
ible (as opposed to fixed) medication
doses, and to provide more informa-
tion about the samples in the original
report (eTable, available at http://www
.jama.com).

Statistical Analyses

Our primary statistical analysis inves-
tigated the relationship between base-
line symptom severity and subse-
quent symptom change from intake to
the end of acute treatment. We used a
modified intent-to-treat approach
whereby we used the most inclusive

sample analyzed in the original publi-
cation of each of the 6 studies (Table 1).
To investigate the association be-
tween initial severity and symptom
change scores in ADM vs placebo, we
conducted analyses of covariance that
controlled for the effect of the study
from which the data originated. For in-
dividuals who dropped out of treat-
ment, we used the patient’s last score
prior to dropout (last observation car-
ried forward) to calculate the change
score. Continuous variables were cen-
tered at their grand means, and non-
significant higher-order interaction
terms were removed from the models.
Level of significance was set at P� .05.

RESULTS
Study Characteristics

Mean baseline depression severity
scores and attrition rates for the 6 stud-
ies are displayed in TABLE 2. A 2�6
(treatment�study) analysis of vari-
ance was conducted to examine differ-
ences in levels of intake depression
severity. The study� treatment inter-
action was not significant and was re-
moved from the model. Mean intake se-
verity did not differ as a function of
treatment condition (F1,711 = 0.05,
P=.82), but the 6 studies did show dif-
ferent mean intake severity levels, re-
flecting differences in inclusion crite-
ria (F5,711=79.56, P� .001). Attrition
rates were compared in a logistic
regression model examining the ef-
fects of study, treatment, and the
study � treatment interaction. The
study�treatment interaction term was
not significant and was removed from
the model. Attrition rates did not dif-
fer significantly as a function of treat-
ment condition (�2

1=0.47, P=.49), but
differences did emerge in the rates of
attrition among the 6 studies (�2

5=30.34,
P� .001) (Table 2).

Baseline Severity and Symptom
Change in ADM and Placebo

Pooling the data across the 6 studies,
the severity�treatment interaction (the
statistic of primary interest in this
investigation) was significant in a model
that predicted depression change

scores controlling for study of origin
(F1,709=9.31, P= .002). The main ef-
fects of baseline severity (F1,709=59.54,
P� .001) and treatment (F1,709=12.51,
P� .001) were also significant.

As displayed in FIGURE 2, the
regression coefficient (ie, the slope
representing the relation between
initial severity and change in symp-
toms) was positive for both ADM
(b=0.70, t709=8.49, P� .001) and pla-
cebo (b = 0.36, t709= 3.87, P � .001).
The difference in the slopes of the 2
regression lines, b=0.34, represents
the interaction effect described ear-
lier in this section. The 2 regression
lines converged near the lower end of
the range of baseline severity scores

Figure 1. Study Selection and Data
Acquisition

6 Studies included in analysis

23 Studies contacted

17 Excluded
13 Could not provide patient-level

data
4 Did not respond

258 Excluded
58 Not placebo-controlled RCTs

of an FDA-approved ADM in
the treatment of major or
minor depressive disorder

35 Special or subpopulation
118 Placebo washout

5 Less than 6-wk duration
10 Inpatient sample
1 No HDRS scores

31 Duplicate data set

1883 Excluded
921 Not placebo-controlled RCTs

of an FDA-approved ADM in
the treatment of major or
minor depressive disorder

583 Special or subpopulation or
dysthymia only

110 Placebo washout
76 Less than 6-wk duration
95 Inpatient or nonadult sample
57 No HDRS scores
41 Duplicate, not in date range,

or non-English language

281 Citations retrieved

2164 Citations identified

Reasons for exclusion describe the first reason for ex-
clusion that was encountered during the review pro-
cess. Several articles had multiple reasons for exclu-
sion. RCTs indicates randomized controlled trials; FDA,
US Food and Drug Administration; ADM, antidepres-
sant medication; HDRS, Hamilton Depression Rating
Scale.
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and the magnitude of the difference
between the treatments increased
with increasing baseline depression
severity. To illustrate the magnitude
of the difference between the 2 treat-

ments as a function of initial depres-
sion severity, we divided the sample
into 3 groups based on the character-
izations of the HDRS scores offered
by the American Psychiatric Associa-

tion: mild to moderate, HDRS score
of 18 or less (n=180); severe, HDRS
score of 19 to 22 (n=255); and very
severe, HDRS score of 23 or greater
(n=283).7 For patients in the mild to
moderate range, the Cohen d effect
size was d = 0.11 (95% confidence
interval, [CI], −0.18 to 0.41) and for
patients in the severe range, d=0.17
(95% CI, −0.08 to 0.43). Both values
were below the standard description
of a small effect (d = 0.20).18 For
patients in the very severe group,
d=0.47 (95% CI, 0.22 to 0.71). This
value was just below 0.50, the
accepted cutoff for a medium effect
size. We also converted these d effect
sizes into estimates of the number of
patients needed to treat (NNT) to
increase by 1 the number of patients
in the treatment group who would
have a better outcome than a ran-
domly selected patient from the con-
trol group.19 Number-needed-to-treat
values were estimated to be 16, 11,
and 4 for the mild to moderate,
severe, and very severe subgroups,
respectively.

The National Institute for Clinical
Excellence (NICE) of the National
Health Service in England has defined

Table 2. Sample Size, Dropout Rates, and Baseline Depression Severity in 6 Studies That
Compared Active Antidepressant Medications With Pill Placebo

Study
No. of

Patients
Dropouts,

No. (%)
Baseline HDRS Score,

Mean (SD)

Barrett et al11,a

Placebo 39 8 (21) 14.38 (3.98)

Medication 38 13 (34) 14.05 (2.86)

DeRubeis et al12,b

Placebo 60 9 (15) 23.47 (2.73)

Medication 120 13 (11) 23.22 (2.70)

Dimidjian et al13,b

Placebo 45 4 (9) 20.76 (4.59)

Medication 82 15 (18) 20.73 (3.94)

Elkin et al14,a

Placebo 62 17 (27) 19.47 (4.60)

Medication 57 13 (23) 19.51 (4.62)

Philipp et al15,c

Placebo 46 3 (7) 22.20 (4.15)

Medication 105 3 (3) 22.70 (4.03)

Wichers et al16,a,b

Placebo 32 5 (16) 23.72 (2.81)

Medication 32 9 (28) 24.38 (3.84)
Abbreviation: HDRS, Hamilton Depression Rating Scale.
aBarrett et al, Elkin et al, and Wichers et al did not differ with respect to mean rates of attrition (P� .05) and comprised

the group with the highest attrition rates.
bDeRubeis et al, Dimidjian et al, and Wichers et al did not differ with respect to mean rates of attrition (P� .05) and

comprised the group with the second lowest rates. DeRubeis et al and Dimidjian et al differed from Barrett et al and
Elkin et al, whereas Wichers et al did not.

cPhilipp et al had the lowest dropout rate. It differed from all of the other studies.

Table 1. Differences Between 6 Studies of Medications and Placebo for Depressed Outpatients

Characteristic Barrett et al11 DeRubeis et al12 Dimidjian et al13 Elkin et al14 Philipp et al15 Wichers et al16

Disorder examined Minora MDD MDD MDD MDD MDD

No. of intake
evaluationsb

1 2 1 2 1 2

No. of treatment sites 2 2 1 3 18 8

Medication used Paroxetine Paroxetine Paroxetine Imipramine Imipraminec Imipramine

Target dose, mg/d 20-40 50 50 150-250 100 100-200

Blinded evaluationsd Yes Yes Partial Yes Partial Partial

HDRS version 17-Item Modified 17-item Modified 17-item Modified 17-item 17-Item 17-Item

Minimum intake severitye �10 �20 �14 �14 �18 �18

Sample analyzedf F-ITT F-ITT M-ITT M-ITT M-ITT Complied with
protocol

Treatment duration, wkg 11 8 8 8 8 6
Abbreviations: F-ITT, full intent to treat; HDRS, Hamilton Depression Rating Scale; MDD, major depressive disorder; Minor, minor depressive disorder; M-ITT, modified intent to treat.
aThe Barrett et al study also included patients diagnosed with dysthymia. These patients were not included in the current analyses.
bThe Elkin et al, DeRubeis et al, and Wichers et al trials required participants to meet inclusion criteria in each of 2 consecutive evaluations that were held at least 1 week apart.
cThe Philipp et al trial also included a Hypericum extract condition. Data from this condition were not included in the current analyses.
d“Yes” indicates that independent blind evaluators conducted evaluations of symptom severity at every assessment. “Partial” indicates that evaluations were conducted at each session

by the treating pharmacotherapists. Treating pharmacotherapists were blind to treatment condition.
eSix patients from the Elkin et al sample registered scores less than 14 on the HDRS at intake (2 from the imipramine and 4 from the placebo conditions) and 1 patient from the DeRubeis

et al trial registered a score less than 20 (in the paroxetine condition). These patients were retained in the present analyses.
fThe Barrett et al and DeRubeis et al studies used a full intent-to-treat design whereby all patients randomized to treatment were included in the analysis. The Dimidjian et al, Elkin et al,

and Philipp et al studies used a modified intent-to-treat approach whereby data from only those patients who attended at least 1 treatment session or who had 1 postbaseline score
were included. The Wichers et al study included only those patients who met minimum compliance requirements for a protocol from a related research question (this sample did include
treatment dropouts).

gTreatment in the Elkin et al trial was provided for 16 weeks. Because target doses were reached by the 8-week assessment, only data through week 8 were analyzed to improve
comparability between the studies.
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a threshold for clinical significance as
an effect size of 0.50 or a drug/placebo
difference of 3 points on the HDRS.20

Using least-squares means from the pri-
mary model described earlier in this sec-
tion, we estimated that this threshold
was met for intake HDRS scores of 25
or greater, using the more liberal of the
2 criteria (a difference in HDRS scores
of �3 points). To examine the more
conservative threshold defined by
d=0.50, we estimated Cohen d effect
sizes, again using least-squares means
estimates from the primary model.
Drug/placebo differences were esti-
mated to cross this threshold at an ini-
tial HDRS score of 27 (NNT=4). When
we divided the sample into subgroups
using these 2 thresholds, the superior-
ity of medications over placebo was as-
sociated with a medium-sized effect for
patients with HDRS scores of 25 or
greater (d=0.53; 95% CI, 0.19 to 0.86)
and a large effect for patients with HDRS
of 27 or greater (d=0.81; 95% CI, 0.30
to 1.32).

Baseline Severity and Symptom
Change for Patients With MDD

To determine whether the pattern of re-
sults reported was evident in patients di-
agnosed with MDD, data from the Bar-
rett et al11 study of minor depressive
disorder were removed and the models
were rerun. The severity� treatment
interaction was again significant
(F1,633=6.93, P=.009). As before, the
ADM/placebo difference was estimated
to cross the NICE criteria at an initial
baseline HDRS score of 25.

Baseline Severity and Symptom
Change for Completers

To assess whether attrition might have
biased the results, the primary analy-
ses were repeated in a completers-only
sample. Again the severity� treatment
interaction was significant (F1,597=5.62,
P=.02). Among completers, the differ-
ence between ADM and placebo was
estimated to cross the NICE threshold
at an initial HDRS score of 24 (1 point
lower than that observed for the entire
sample). We also repeated the primary

analysis using data only from the 3 stud-
ies with the lowest dropout rates.12,13,15

Again, the interactionof interestwas sig-
nificant (F1,452=6.98, P� .01).

Drug Class

Three of the studies used the selective
serotonin reuptake inhibitor parox-
etine as the active ADM, whereas the
other 3 studies used the tricyclic anti-
depressant imipramine. To investi-
gate whether baseline severity moder-
ates treatment response in both drug
classes, we conducted a secondary
analysis in which we replaced the term
representing ADM/placebo with a cat-
egorical variable representing medica-
tion type. As in the primary analysis,
the severity�drug class interaction was
significant (F2,707=4.41, P=.01). Spe-
cific contrasts revealed that the regres-
sion coefficient (ie, the slope represent-
ing the relationship between initial
severity and change in symptoms) was
more positive for each medication class
relative to placebo: imipramine,
F1,707=5.60, P= .02, and paroxetine,
F1,707=5.91, P=.02.

COMMENT

The present findings indicate that the
efficacy of ADM treatment for depres-
sion varies considerably as a function

of symptom severity. True drug ef-
fects (an advantage of ADM over pla-
cebo) were nonexistent to negligible
among depressed patients with mild,
moderate, and even severe baseline
symptoms, whereas they were large for
patients with very severe symptoms. For
baseline severity scores on the HDRS
less than 25, estimates of the magni-
tudes of drug/placebo differences did
not meet either of the 2 thresholds for
clinical significance proposed by
NICE.20 Conversely, for patients with
the highest levels of baseline depres-
sion severity, ADM was markedly su-
perior to placebo.

As documented in the analysis by
Zimmerman et al8 of published effi-
cacy trials, as well as in the analyses by
Kirsch et al4 and Khan et al5 of studies
submitted to the FDA, evidence con-
cerning the effects of ADM in patients
with mild and moderate MDD has been
sparse. Our findings add substantially
to knowledge of the effects of ADM
across the full range of symptom se-
verity in patients diagnosed with de-
pression. These findings are consis-
tent with an understanding that has
informed the entry criteria used in ADM
registration trials, in which cutoff scores
of 18 or greater typically have been im-
posed. As noted by Zimmerman et al,

Figure 2. Observed and Estimated Change in HDRS Scores Following Treatment With ADM
and Placebo
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Circles represent observed (raw) mean change in depressive symptoms from intake to the end of treatment at
each initial Hamilton Depression Rating Scale (HDRS) score for both the antidepressant medication (ADM)
and placebo conditions. The size (area) of the circles is proportional to the number of data points that con-
tributed to each mean. Regression lines represent estimates of change in depression symptoms from intake to
end of treatment for ADM and placebo conditions as a function of baseline symptom severity. These regres-
sion lines were estimated from a model of the baseline severity� treatment interaction, controlling for the ef-
fects of the study from which the data originated. The National Institute for Clinical Excellence threshold for
clinical significance (an HDRS point difference �3) was met for intake HDRS scores of 25 or greater, indicated
by the blue line.
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using such cutoffs can be expected to
exclude nearly half of all patients who
meet diagnostic criteria for MDD.

We note several limitations of the
present inquiry. First, all of the stud-
ies used in the current investigation
imposed a minimum baseline severity
criterion. Because only a small pro-
portion of the patients registered
baseline HDRS scores of 13 or lower,
the results of the current investigation
may not generalize to such individu-
als. Second, when a minimum score at
intake is required for study entry,
study diagnosticians sometimes inad-
vertently inflate the scores of patients
whose true score is just below the cut-
off.21 We have no evidence that this
occurred in the current data sets, but
if it did, it should have worked against
the hypothesis that severity moderates
outcome. Moreover, the inclusion of
studies with different minimum sever-
ity levels should have mitigated any
bias that such rater inflation might
have caused. Third, scores on the
HDRS were used as the primary out-
come measure for all analyses. The
HDRS has been the most commonly
used measure of depression symptom
severity in clinical trials of ADM, but
the measure’s psychometric properties
have been criticized.22,23 Future efforts
might use alternative symptom mea-
sures to examine the effects of base-
line severity on treatment outcome.
Fourth, because few studies in the lit-
erature report the magnitude of the
baseline severity� treatment interac-
tion effect, it is difficult to assess the
role of publication bias in this report.
For a detailed account of publication
bias regarding the main effect of
ADM, see Turner et al.24 Finally, the
results reported herein apply to acute
treatment only and not to continua-
tion or maintenance treatment.

Despite differences in methods, our
findings are consistent with those of
both Kirsch et al4 and Khan et al5 that
ADM/placebo differences increase as
initial severity increases. We used in-
dividual patient data and included pa-
tients with less severe depression,
whereas both Kirsch et al and Khan et

al analyzed group means that largely ex-
cluded patients with HDRS scores be-
low 20. Moreover, both Kirsch et al and
Khan et al included studies that
screened out pill-placebo responders
prior to randomization, whereas the
studies from which our data were drawn
did not.

Given these differences, the con-
sistency of the primary finding across
the 3 reviews is striking. However,
there also were subtle differences in
the pattern of findings across the 3
investigations that likely reflect addi-
tional differences in methodology.
For example, using within-group
effect sizes, Kirsch et al found that
initial severity was unrelated to out-
come among patients treated with
ADM but negatively related to out-
come among placebo pat ients ,
whereas using between-group com-
parisons, Khan et al found that initial
severity predicted greater symptom
change among ADM patients (as did
we using individual patient data) but
was unrelated with respect to pla-
cebo patients (whereas we found a
small positive relationship). Given
these inconsistencies, it would be
premature to speculate regarding
whether the increasing superiority of
ADM relative to placebo as severity
increases is due to an increasing effi-
cacy of ADM or a declining efficacy
of placebo. Such a dis t inct ion
depends, in part, on the index of
change that is chosen.

Several studies have demonstrated
that ADM is superior to placebo for pa-
tients diagnosed with dysthymia, a con-
dition partly defined by lower symp-
tom levels relative to MDD.25,26 The
dysthymia studies indicate that ADM
can produce a true drug effect in pa-
tients with mild or moderate depres-
sive symptoms. However, dysthymia is
by definition a chronic condition, and
chronicity is known to be associated
with poor response to placebo.27,28 Thus,
it may be the chronic nature of dysthy-
mia that explains the advantage of ADM
over placebo in this condition. Future
work should examine whether chro-
nicity moderates ADM/placebo differ-

ences across the range of baseline se-
verity.

The general pattern of results re-
ported in this work is not surprising. As
early as the 1950s, researchers conduct-
ing controlled investigations of treat-
ments for a wide variety of medical and
psychiatric conditions described a phe-
nomenon whereby patients with higher
levels of severity showed greater differ-
ential (ie, specific) benefit from the ac-
tive treatments.29,30 What makes our
findings surprising is the high level of
depression symptom severity that ap-
pears to be required for clinically mean-
ingful drug/placebo differences to
emerge, particularly given the evi-
dence that the majority of patients re-
ceiving ADM in clinical practice pre-
sent with scores below these levels.

Prescribers, policy makers, and
consumers may not be aware that the
efficacy of medications largely has
been established on the basis of stud-
ies that have included only those indi-
viduals with more severe forms of
depression. This important feature of
the evidence base is not reflected in
the implicit messages present in the
marketing of these medications to cli-
nicians and the public. There is little
mention of the fact that efficacy data
often come from studies that exclude
precisely those MDD patients who
derive little specific pharmacological
benefit from taking medications.
Pending findings contrary to those
reported here and those obtained by
Kirsch et al and Khan et al, efforts
should be made to clarify to clinicians
and prospective patients that whereas
ADM can have a substantial effect
with more severe depressions, there is
little evidence to suggest that they
produce specific pharmacological
benefit for the majority of patients
with less severe acute depressions.
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