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ABSTRACT

Objective: Differences in dosing may influence results

of pharmaceutical industry—sponsored medication trials.
This study aims to determine the relationship between
sponsorship and antidepressant dosing and efficacy in
randomized controlled trials for major depressive disorder.

Data Sources: Trials were identified through English-
language searches of MEDLINE and PsycINFO (January
1996—June 2010) using specific drug names and classes
and depressive disorder or major depression and double
blind or double-blind method. Other limitations included
human subjects and treatment study designs using the
clinical queries option. Other sources were also searched
following a strict set of inclusion and exclusion criteria.

Study Selection: Randomized controlled trials were
included if they examined antidepressant treatment
for major depressive disorder, reported mean final
medication dosages, acknowledged an association
with industry, and included study arms of medications
produced by the associated manufacturer and a
competitor (“sponsor”and “nonsponsor”arms) (58 trials
involving 15,026 patients from 101 citations identified).

Data Extraction: Data on dosing, efficacy, baseline
severity, and adverse events were extracted by 2 of
the authors.

Results: Meta-analyses were used to examine dosing and
efficacy data. Using consensus guidelines for medication
dosing, we determined that sponsor medication was
dosed relatively higher than nonsponsor medication,

in 37% (22/60) of comparisons as opposed to 5% (3/60)
in which the nonsponsor medication was dosed higher
(x*,=25.9, P<.001). Trials in which sponsor drugs were
dosed higher than nonsponsor drugs demonstrated
higher remission rates for the sponsor drug (OR=1.28,
95% Cl=1.11-1.47, P<.001). These results were confirmed
using regulatory dosing guidelines. There was no
significant correlation between dosing or outcome

with baseline severity or adverse events.

Conclusions: Sponsor drugs are dosed higher than
nonsponsor drugs in antidepressant randomized
controlled trials, and higher dosing is associated
with better sponsor drug outcomes in some cases.
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Recent literature reviews and meta-analyses have demon-
strated inconsistent findings regarding differences in efficacy
between antidepressants."> While individual studies may favor one
drug over another, overall the literature indicates roughly equiva-
lent efficacy among antidepressants. One reason for this apparent
inconsistency, which has not been well studied, may be differences
in relative dosing between comparator drugs.>* It has been argued
in the broad medical literature that studies with large relative dose
differences between comparators may erroneously skew results in
favor of specific drugs and that this disparity is particularly relevant
in pharmaceutical industry-sponsored trials.> In the psychiatric
literature, several studies have examined the issue of sponsorship
and outcome for antipsychotics in schizophrenia and have specu-
lated about the role of dosing. Montgomery and colleagues® found
that outcomes of industry-funded trials were more likely to favor
second-generation than first-generation antipsychotics when com-
pared to those not funded by industry. Another study’ examining
head-to-head trials of second-generation antipsychotics argued
that subtle differences between trials in terms of entry criteria,
patient population, methods, and reporting of results may explain
the finding that outcomes favored the sponsor drug in 90% of trials.
Authors of both studies®” noted that asymmetric dosing strategies
between sponsor and nonsponsor medications may have influ-
enced the results, though they did not directly test this hypothesis.
No studies have quantitatively examined the issue of dosing, spon-
sorship, and outcome in the antidepressant literature. Indeed, the
only such study® we could identify looked at trials of nonsteroidal
anti-inflammatory drugs (NSAIDs) for arthritis. It found that in
48.2% of trials, the sponsor drug was dosed significantly higher
than the nonsponsor drug compared to only 3.6% where the oppo-
site was true, and it speculated that this might explain why sponsor
NSAIDs were more likely to have positive outcomes.® Here, we
examine randomized controlled trials (RCTs) of antidepressants
to determine whether sponsor drugs are dosed relatively differ-
ently than nonsponsor drugs and what, if any, impact this has on
RCT outcomes.

METHOD

Data Sources and Study Selection

We used the following search strategy on MEDLINE and
PsycINFO to obtain antidepressant RCTs from January 1996 to
June 2010:

We entered the Boolean search string “antidepressive agents
OR antidepressant drugs OR agomelatine OR amitriptyline OR
amoxapine OR bupropion OR citalopram OR clomipramine
OR desipramine OR doxepin OR duloxetine OR escitalopram
OR s-citalopram OR fluoxetine OR fluvoxamine OR imipramine
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® (linicians need to be aware that trial design factors may
influence randomized controlled trial results.

® Dosing is an important factor.

® (linicians looking to trial results to decide whether they
want to use a new medication should pay attention to
comparator medication dosing and whether patients
were dosed adequately.

OR lofepramine OR maprotiline OR milnacipran OR mir-
tazapine OR moclobemide OR nefazodone OR nk1 antagonist
OR nk2 antagonist OR nortriptyline OR paroxetine OR
reboxetine OR sertraline OR tianeptine OR trazodone OR
trimipramine OR venlafaxine OR serotonin uptake inhibi-
tors OR tricyclic OR serotonin norepinephrine reuptake
inhibitors OR dopamine uptake inhibitors OR monoamine
oxidase inhibitors OR heterocyclic drugs OR mixed re-uptake
inhibitors OR reversible monoamine oxidase inhibitors OR
placebo” AND “depressive disorder” (MEDLINE)/ “major
depression” (PsycINFO) AND “double blind” (MEDLINE
and PsycINFO) OR ‘double-blind method” (MEDLINE
only).

The search was limited to human subjects, English
language, and treatment study designs using the clinical
queries option.

Pharmaceutical Web sites were also searched for unpub-
lished RCTs examining the use of antidepressant medication
for major depressive disorder (MDD), though no studies
meeting inclusion criteria were identified. To be included,
studies had to (a) report double-blind RCT data, (b) exam-
ine adult subjects (> 16 years old) given a diagnosis of MDD,
(¢) include data on response and/or remission rates within
the first 120 days of treatment (ie, acute treatment), (d)
report mean final dosages for each medication arm, (e) have
at least 2 active antidepressant comparators, and (f) have
at least 1 sponsor drug and 1 nonsponsor drug within the
comparators. A medication was considered a sponsor drug
if the pharmaceutical company who produced it provided
funding for the trial and/or had one of its employees as an
author. A study was excluded if it examined subjects with
bipolar or psychotic depression or if some or all subjects
were pregnant or had a comorbid psychiatric diagnosis,
except anxiety disorders. Studies with subjects who were
suffering or had recently suffered from a major medical
condition were excluded. Studies were also excluded if they
tested drugs that are no longer in use or for which no estab-
lished dose range could be identified. The study extraction
and selection process is shown in Figure 1. Fifty-eight stud-
ies met criteria and were included in the analysis.” ¢

Three trials conducted with funding from H. Lundbeck
A/S comparing its products escitalopram and citalopram
were included in the analysis with only escitalopram being
considered the sponsor drug since the trials were published
after Lundbeck’s patent on citalopram had expired.?%?*%
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Figure 1. Flow Diagram of Randomized Controlled Trials
Included and Excluded in Meta-Analysis of Dosing and
Efficacy in Industry-Sponsored Antidepressant Trials

References identified in electronic
search and screened for retrieval
N=3,011

Duplicates and studies excluded
based on title/abstract/initial screen
n=2910

Studies retrieved for more
detailed evaluation
n=101

Excluded studies: n =43

No mean dosages reported: n =13

Only 1 active comparator vs placebo:n =11

No trial sponsor: n = 6

Mean dosages reported but timing did not
correspond with efficacy measures: n =6

Trial included multiple arms with the same
drug fixed at different doses: n = 4

Trial sponsor produces both drugs: n =2

Medication no longer in use and established
dose rate unavailable:n =1

Studies included in the analysis
N =58

Two trials compared a sponsor drug to 2 nonsponsor
drugs.**? Each comparison was treated separately, result-
ing in 60 sponsor-nonsponsor comparisons for the 58
trials. Forty-two of the 58 trials had flexible dosing strate-
gies for both comparator arms, and 4 had flexible dosing
strategies for 1 comparator arm. These were considered
flexible-dosing trials. The 12 remaining trials used a purely
fixed-dose design. Finally, 13 of the 58 trials had a placebo
comparator arm.

Data Extraction and Synthesis

Mean medication doses and dose ranges were gleaned
from each trial by the investigators (M.S. and N.H.G.). For
the primary analyses, standard medication doses for each
drug were obtained from American Psychiatric Association
(APA) guidelines®” (Table 1). Several drugs, particularly
newer antidepressants, were not listed in the APA guide-
lines, so dose ranges for these were taken from the more
recent Canadian Network for Mood and Anxiety Treatments
(CANMAT) guidelines.! Post hoc confirmatory analyses
were likewise conducted using regulatory-approved dose
ranges taken from the Physicians’ Desk Reference (PDR)% or,
where unavailable, the Canadian Electronic-Compendium of
Pharmaceuticals and Specialties (CPS).%° Neither guideline
had dose ranges for 3 medications. In these cases, consensus
values were again used.

Each medication arm was assigned 2 descriptors based
on the mean final dose: each was assigned a categorical
value of “underdosed,” corresponding to a dose below the
recommended minimum dose; “low dose,” “intermediate
dose,” or “high dose,” respectively corresponding to doses
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0%-33.2%, 33.3%-66.6%, and 66.7%-100% between the
recommended minimum and maximum doses; or “over-
dosed,” corresponding to a dose above the recommended
maximum dose. This categorical approach, following the
method of Rochon et al,® was used because it gives a clini-
cally meaningful measure of the level at which a medication
was dosed compared to its usual minimum/maximum dose.
However, the categorical approach involves somewhat arbi-
trary thresholds for what constitutes low, medium, and high
doses. For example, 2 drugs dosed at 20% and 40% of their
maximum dose would be in different categories and 2 drugs
dosed at 40% and 60% of their maximum dose would be
in the same category despite the same absolute difference
in dosing. To account for this issue, a continuous measure
employing a “percentage dose” (within dose range) was also
assigned to each medication arm. Percentage doses were
calculated using the following equation:

_ [mean study dose] — [minimum usual dose]

% dose x 100

[maximum usual dose] — [minimum usual dose]

By using this formula, we determined that a drug dosed at
the minimum usual dose would have a percentage dose of
0% and a drug dosed at the maximum usual dose would
have a percentage dose of 100%. A “dose difference” was then
calculated for each study using the following equation:

dose difference =% dose (sponsor) — % dose (nonsponsor)

A positive dose difference therefore indicates a study in
which the sponsor drug is dosed higher within its typical
dose range than the nonsponsor drug, and a negative dose
difference occurs when the reverse is true. Dose differences
close to 0% reflect studies in which both sponsor and non-
sponsor drugs are dosed similarly within their dose ranges.
In addition to examining mean final doses, we also examined
% doses and dose differences on the basis of the minimum
and maximum doses allowed by studies for each medication
arm.

Baseline severity ratings, total number of discontinua-
tions, adverse events, and discontinuations due to adverse
events were also extracted from each study to determine
whether these factors influenced or were influenced by
dosing and sponsorship.

Statistical Analysis

A Shapiro-Wilk test was used to assess if mean percent-
age doses were normally distributed. Because they were not
(W=0.905, P<.001), a x* test was used to examine the dif-
ference in the number of studies with higher sponsor-drug
dosing relative to the nonsponsor drug and those with higher
nonsponsor dosing relative to the sponsor drug. Mann-
Whitney U tests were used to examine dose differences
between sponsor and nonsponsor arms of all studies.

To test our hypothesis, the numbers of subjects who
responded and remitted were extracted from each study and
assessed relative to the total number in each treatment arm
using a Mantel-Haenszel (M-H) fixed-effects meta-analytic
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Table 1. Standard Antidepressant Medication Doses (mg/d)?

Consensus Guidelines Regulatory Guidelines

Minimum Maximum Minimum Maximum
Medication Usual Dose  Usual Dose  Usual Dose  Usual Dose
Agomelatine* 25% 50% . ...
Amitriptyline 100 300 75 150
Bupropion XL 150 300 150 450
Bupropion SR 150 300 150 400
Citalopram 20 60 20 60
Clomipramine 100 250 150t 200
Doxepin 100 300 75 300
Duloxetine 60* 120% 60 120
Escitalopram 10* 20%* 10 20
Fluoxetine 20 60 20 80
Fluvoxamine 50 300 100t 3007
Imipramine 100 300 75 200
Maprotiline 100 225 75 225
Milnacipran 100* 200* . e
Mirtazapine 15 45 15 45
Moclobemide 300 600 3007 6007
Nefazodone 150 300 200 600
Paroxetine 20 60 20 50
Reboxetine 8* 12% . ..
Sertraline 50 200 50 200
Trazodone 75 300 150 400
Venlafaxine 75 225 75 375

(XR=225)

*Consensus guideline values were obtained from American Psychiatric
Association Practice Guideline®” with the exception of those with an
asterisk (*), which were obtained from Canadian Network for Mood
and Anxiety Treatments (CANMAT) guidelines.! Regulatory guideline
values were obtained from the American Physicians’ Desk Reference®
with the exception of those with a dagger (1), which were obtained
from the Canadian Electronic-Compendium of Pharmaceuticals and
Specialties.®® Where regulatory values were not available, consensus
values were used instead.

Abbreviations: SR = sustained release, XL = extended release,

XR =extended release.
Symbol: ... =regulatory guideline unavailable.

model. Studies were divided into subgroups of those with
higher categorical sponsor drug dosing (n=22) and those
with equivalent dosing or higher nonsponsor drug dosing
(n=38). Effect size comparing sponsor to nonsponsor group
was expressed in an odds ratio with 95% CI for each study.
Studies were weighted according to their variance. Overall
weighted effect size with confidence intervals was deter-
mined for each dose difference subgroup and assessed for
significance using a standard (z) score with P value. Tau-
square and x> tests were used to assess heterogeneity, also
reported in the I? statistic.

Mann-Whitney U tests were also used to compare dose
differences between fixed and flexible dosing designs. In order
to examine the effect of baseline depression severity on the
relationship between dosing and outcome, Spearman rho (p)
partial correlations were calculated to determine the bivariate
relationship between % dose and response rates accounting
for baseline scores on the Hamilton Depression Rating Scale
(HDRS) and Montgomery-Asberg Depression Rating Scale
(MADRS) in studies that reported them. Differences in the
frequency of adverse events as well as discontinuations of
sponsor versus nonsponsor drugs overall and due to adverse
events were assessed using (1) Mann-Whitney U tests, (2) a
meta-analytic model examining discontinuations in sponsor
and nonsponsor groups using dose-difference subgroups as

e279



Sponsorship and Dose in MDD: A Meta-Analysis

mentioned, and (3) Spearman rho correlation coefficients of
discontinuation rates and % doses.

RESULTS

Dosing and Sponsorship

Study characteristics for the 58 trials included in the meta-
analysis are shown in Table 2. Using consensus guidelines, we
determined that the mean dose of sponsor medication was
higher within its dose range than the nonsponsor medication
in 37% (22/60) of comparisons, significantly more than the
5% (3/60) in which the nonsponsor medication was dosed
higher (x?,=25.9, P<.001). The same pattern was observed
for maximum and minimum allowed doses across studies.
Sponsor drugs also had a mean % dose that was, on average,
22% higher than nonsponsor drugs (mean % doses=51 vs
29, respectively; U=1,231.5, P<.01). Post hoc analyses using
regulatory guidelines showed sponsor medication was dosed
higher within its dose range in 35% (21/60) of comparisons,
compared to 15% (9/60) in which the nonsponsor medication
was dosed higher (x%,=11.1, P<.01), with a mean % dose
difference of 13% (mean % doses =40 vs 27, respectively;
U=1,487.5,P=.173).

Dose Differences and Antidepressant Efficacy

Examining efficacy data, we further assessed whether the
magnitude of dose differences had any influence on response
and remission rates (Figures 2 and 3). Studies with dose dif-
ferences favoring sponsor drugs showed sponsor drugs to
have significantly higher remission rates (OR=1.28, 95%
CI=1.11-1.47, P<.001) (Figure 2). There was no statistical
difference in remission rates for studies with no categori-
cal dose differences or studies with differences favoring
nonsponsor drugs (OR=1.06, 95% CI=0.96-1.17, P=.23).
Response rates favoring sponsor medication were observed
for both dose difference groups (comparable dosing or non-
sponsor dosed higher: OR=1.10, 95% CI=1.01-1.21, P=.03;
sponsor dosed higher: OR=1.14, 95% CI=1.02-1.27, P=.02)
(Figure 3).

Continuous meta-analyses were also performed to detect
smaller effects and to account for the artificial thresholds nec-
essarily imposed by the categorical analyses. The pattern of
sponsor drugs demonstrating better efficacy than nonspon-
sor drugs in trials with dose differences favoring the sponsor
drug but not in others was observed for both remission and
response in the continuous meta-analyses (remission: com-
parable dosing or nonsponsor dosed higher: OR=1.06, 95%
CI=0.96-1.18, P=.22; sponsor dosed higher: OR=1.26,
95% CI=1.10-1.45, P=.001; response: comparable dosing
or nonsponsor dosed higher: OR=1.04, 95% CI=0.95-1.14,
P=4; sponsor dosed higher: OR=1.23,95% CI=1.11-1.37,
P=.0001). None of the meta-analyses had significant hetero-
geneity (remission: x*36=235.8, P=.48, 1>=0%; response:
X’50=76.5, P=.06, 1>=20%), justifying our choice of a fixed-
effects model. These analytic strategies were repeated, using
regulatory dosing guidelines in place of consensus dosing
guidelines. The same significant findings were replicated.
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Dosing Strategy, Baseline Severity, and Adverse Events
Four other post hoc analyses were conducted examin-
ing the impact of dosing strategy, baseline severity, adverse
events (AEs), and discontinuations. Dose differences were
statistically equivalent for fixed- and flexible-dosing designs
(mean fixed-dose difference: sponsor 40% —nonsponsor
27% =13%; mean flexible-dose difference: sponsor 54% —
nonsponsor 30% =24%; U=239.5, P=.37). Baseline sever-
ity scores had no significant influence on the correlation
between dose difference and outcome (MADRS: p=-0.132,
P=.275 initially and p=-0.097, P=.43 controlling for
baseline severity scores; HDRS: p=0.157, P=.27 initially
and p=0.121, P=.40 controlling for baseline severity).
Total discontinuation rates and those due to adverse events
were not significantly different between sponsor and non-
sponsor drugs (all discontinuations: U= 1,266, P=.381;
discontinuations due to AEs: U=1,431, P=.273) or between
dose-difference groups (total discontinuations: low differ-
ence OR=1.00, 95% CI=0.84-1.19, P=.99; high difference
OR=0.84, 95% CI=0.71-1.00, P=.05; discontinuations due
to AEs: low difference OR=0.92,95% CI=0.71-1.18, P=.50;
high difference OR=0.92, 95% CI=0.67-1.27, P=.61). Dis-
continuations were also not correlated with % dose (all
discontinuations: p=0.031, P=.754; discontinuations due to
AEs: p=-0.082, P=.388). The rate of adverse events was not
different between sponsor and nonsponsor drugs (any AE:
U=651.5, P=.721) or between dose-difference groups (any
AE: low difference OR=1.00, 95% CI=0.82-1.21, P=.97;
high difference OR=0.88, 95% CI=0.77-1.01, P=.06).

DISCUSSION

No study to date has quantitatively examined the issue
of dosing, sponsorship, and outcome in RCTs involving
antidepressants. The analyses conducted here suggest that
sponsor drugs are dosed relatively higher than nonsponsor
drugs in more than one-third of antidepressant trials. Exam-
ining maximum- and minimum-allowed doses, it seems that
a substantial portion of this observation occurred because
permitted dose ranges were relatively higher for sponsor
drugs. Asymmetric dosing favoring the sponsor drug was
generally associated with better efficacy of the sponsor drug.
One potential explanation for these results is sponsorship
bias. The fact that sponsorship can bias findings of specific
trials and of the literature in general has been well docu-
mented.>’%7> A specific way in which bias can be introduced
is inadequate dosing of comparator drugs.*® Findings of the
current meta-analysis highlight the importance of dosing
strategies employed in sponsored trials, or indeed any
RCTs.

However, there are other possible explanations for
the observation that sponsor drugs are dosed higher. For
example, nonsponsor drugs often have well-established dose
ranges, whereas there may be more flexibility in dosing or
uncertainty about optimal dosing of sponsor drugs, particu-
larly if they have yet to attain full regulatory approval, which
could result in the use of higher doses of sponsor drugs.

J'Clin Psychiatry 73:2, February2012
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Table 2. Study Characteristics of Sponsored?® Trials of Antidepressants for Major Depression

Sponsor Nonsponsor
Duration Sponsor Nonsponsor MeanDose % Dose Mean Dose % Dose

Authors (wk)® Medication Medication n (mg/d)  Dose¢  Category® n (mg/d)  Dose  Category®
Sponsor dosed higher
Behnke et al, 2003° 8 Mirtazapine Sertraline 171 383 78 High 168 92.7 29 Low
Benkert et al, 2000 6 Mirtazapine Paroxetine 127 32.7 59 Intermediate 123 229 7  Low
Clayton et al, 2006'! 8 Bupropion XL Escitalopram 263 316 111 Overdosed 266 13.0 30 Low
Cohn et al, 1996 8 Nefazodone Imipramine 39 321 114 Overdosed 38 126 13 Low
Coleman et al, 2001' 8 Bupropion SR Fluoxetine 136 319 113 Overdosed 146 26.0 15 Low
Coleman et al, 1999'* 8 Bupropion SR Sertraline 118 290 93 High 109 106 37  Intermediate
Croft etal, 1999'° 8 Bupropion SR Sertraline 116 293 95 High 116 121 47  Intermediate
Goldstein et al, 2002'¢ 8 Duloxetine Fluoxetine 66 110 84 High 33 20.0 0 Low
Hong et al, 2003" 6 Mirtazapine Fluoxetine 60 34.1 64 Intermediate 59 30.7 27 Low
Kennedy et al, 2008'8 12 Agomelatine Venlafaxine XR 137 50.0 100  High 139 150 50 Low
Leinonen et al, 1999'° 8 Mirtazapine Citalopram 136 35.9 70  High 133 36.6 42 Intermediate
Lepola et al, 2003% 8 Escitalopram Citalopram 155 14.0 40 Intermediate 159 284 21 Low
Lydiard et al, 1997%! 8 Sertraline Amitriptyline 130 139 59 Intermediate 129 103 2 Low
Moller et al, 2000 6 Sertraline Amitriptyline 100 55.0 3 Low 105 87.0 -7 Underdosed
Moore et al, 2005 8 Escitalopram Citalopram 138 20.0 100  High 142 40.0 50  Intermediate
Munizza et al, 2006* 6 Trazodone PR Sertraline 62 297 99  High 59 59.0 6 Low
Poirier and Boyer, 1999%° 4 Venlafaxine Paroxetine 60 269 129  Overdosed 62 36.3 41  Intermediate
Ravindran et al, 19972 12 Paroxetine Clomipramine 479 28.2 21 Low 474 98.0 -1 Underdosed
Sauer et al, 2003 6 Venlafaxine ER ~ Amitriptyline ER 76 85.4 7  Low 75 84.1 -8  Underdosed
Thase et al, 20062 12 Bupropion XL~ Venlafaxine XR 160 300 100 High 164 150 50  Intermediate
Wade et al, 2007% 8 Escitalopram  Duloxetine 141 20.0 100  High 146 60.0 0 Low
Zohar et al, 2003* 8 Fluvoxamine ~ Clomipramine 42 186 54 Intermediate 42 148 32 Low
Comparable dosing
Benkert et al, 1996°! 6 Venlafaxine Imipramine 85 149 49 Intermediate 82 196 48  Intermediate
Berzewski et al, 1997% 6 Reboxetine Imipramine 127 8.3 8 Low 121 159 29 Low
Bielski et al, 200433 8 Escitalopram  Venlafaxine XR 97 20.0 100  High 98 225 100  High
Chouinard et al, 1999 12 Paroxetine Fluoxetine 100 255 14 Low 98 275 19 Low
Colonna et al, 2005%° 8 Escitalopram  Citalopram 165 10.0 0 Low 174 20.0 0 Low
Costa e Silva, 1998 8 Venlafaxine Fluoxetine 196 915 11 Low 186 25.8 15  Low
Dalery and Honig, 2003 6 Fluvoxamine Fluoxetine 86 100 20  Low 91 20.0 0 Low
De Nayer et al, 2002% 12 Venlafaxine Fluoxetine 64 103 19 Low 67 30.6 27 Low
Dierick et al, 1996% 6 Venlafaxine Fluoxetine 148 111 24 Low 159 20.0 0 Low
Ekselius et al, 19974 12 Sertraline Citalopram 200 83.5 22 Low 200 33.0 33 Low
Fava et al, 2002! 10-16  Fluoxetine Sertraline 88 4.0 55 Intermediate 96 108 39  Intermediate

Paroxetine 93 37.0 43 Intermediate
Fava et al, 2000* 10 Fluoxetine Sertraline 35 44.0 60 Intermediate 43 104 36  Intermediate

Paroxetine 30 36.0 40  Intermediate
Gentil et al, 2000% 8 Venlafaxine Anmitriptyline 57 103 19  Low 58 103 2 Low
Guelfi et al, 20014 8 Mirtazapine Venlafaxine 77 49.5 115  Overdosed 75 255 120 Overdosed
Hewett et al, 2009 8 Bupropion XR  Venlafaxine XR 187 170 13 Low 182 86.3 8 Low
Keller et al, 20074 10 Venlafaxine ER  Fluoxetine 781 280 89 High 266 49.8 75  High
Khan et al, 20074 8 Escitalopram ~ Duloxetine 136 13.0 30 Low 126 60.0 0 Low
Lapierre et al, 19974 6 Moclobemide  Fluoxetine 61 440 47  Intermediate 60 35.0 38  Intermediate
Lee et al, 2007% 8 Duloxetine Paroxetine 238 60.0 0 Low 240 20.0 0 Low
Mao et al, 2008° 8 Escitalopram  Fluoxetine 118 10.0 0 Low 113 20.0 0 Low
Mehtonen et al, 2000°! 8 Venlafaxine Sertraline 59 121 31 Low 60 82.5 22 Low
Moller et al, 1998° 6 Sertraline Amitriptyline 62 77.0 18  Low 59 111 6 Low
Montgomery et al, 20047 8 Escitalopram  Venlafaxine XR 146 12.1 21 Low 142 95.2 14 Low
Nierenberg et al, 2007* 8 Duloxetine Escitalopram 273 60.0 0 Low 274 10.0 0 Low
Patris et al, 1996°° 8 Citalopram Fluoxetine 153 20.0 0 Low 161 20.0 0 Low
Rudolph and Feiger, 1999 8 Venlafaxine XR  Fluoxetine 95 175 67 High 103 47.0 68  High
Samuelian and Hackett, 19987 6 Venlafaxine Clomipramine 52 105 20 Low 46 105 3  Low
Sandor et al, 1998 6 Fluoxetine Doxepin 18 36.8 42 Intermediate 17 169 35  Intermediate
Schnyder and Koller-Leiser, 1996 6 Paroxetine Maprotiline 37 322 31 Low 34 108 6 Low
Sechter et al, 2004% 6 Milnacipran Paroxetine 148 100 0 Low 151 20.0 0 Low
Sheehan et al, 2009°! 6 Venlafaxine Fluoxetine 95 325 167  Overdosed 99 71.0 128  Overdosed
Sir et al, 2005 8 Sertraline Venlafaxine XR 79 105 37 Intermediate 79 161 58  Intermediate
Tzanakaki et al, 2000% 6 Venlafaxine Fluoxetine 55 225 100  High 54 60.0 1  High
Nonsponsor dosed higher
Fabre et al, 1996%* 6 Fluvoxamine Imipramine 46 117 27 Low 48 180 40  Intermediate
Perahia et al, 2008%° 12 Duloxetine Venlafaxine XR 330 79.4 32 Low 337 190 76  High
Ventura et al, 2007% 8 Escitalopram Sertraline 104 10.0 0 Low 107 144 63  Intermediate

*A medication was considered a sponsor drug if the pharmaceutical company who produced it provided funding for the trial and/or had one of its employees
asan author. Duration of the acute-phase of each trial. “Each medication arm was assigned 2 descriptors based on the mean final dose: a % dose and a
dose category. % Dose: A continuous measure employing a “percentage dose” (within dose range) was also assigned to each medication arm. Percentage
doses were calculated using the following equation: % dose = [mean study dose] — [minimum usual dose]/[maximum usual dose] - [minimum usual
dose] x 100. By using this formula, a drug dosed at the minimum usual dose would have a percentage dose of 0% and a drug dosed at the maximum usual
dose would have a percentage dose of 100%. Dose category: Each was assigned a categorical value of “underdosed,” corresponding to a dose below the

» e

recommended minimum dose; “low dose,” “intermediate dose,” or “high dose,” corresponding to doses 0%-33.2%, 33.3%-66.6%, and 66.7%-100% between
the recommended minimum and maximum doses, respectively; or “overdosed,” corresponding to a dose above the recommended maximum dose.
Abbreviations: ER = extended release, PR = prolonged release, SR =sustained release, XL = extended release, XR = extended release.
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Figure 2. Forest Plot of Antidepressant Remission Rates for Studies of Major Depression With Categorical Differences in Dosing
Favoring Nonsponsor Medication, Neither Medication, and Sponsor Medication, With Overall Effect (black diamond), Based on

Meta-Analysis

Sponsor Nonsponsor Odds Ratio® Odds Ratio?

Study or Subgroup Events  Total Events  Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
3.2.1 Comparable dosing or nonsponsor dosed higher
Benkert et al, 19963' Not estimable
Berzewski et al, 199732 Not estimable
Bielski et al, 200433 35 97 31 98 1.8% 1.22[0.67,2.21] —1
Chouinard et al, 199934 Not estimable
Colonna et al, 2005%° 91 165 78 174 3.1% 1.51[0.99, 2.32] —
Costa e Silva, 1998% 118 196 1M 186 4.1% 1.02[0.68, 1.54] -1
Dalery and Honig, 200337 Not estimable
De Nayer et al, 200238 38 64 27 67 1.0% 2.17[1.08, 4.35] —
Dierick et al, 19963° Not estimable
Ekselius et al, 199740 Not estimable
Fabre et al, 1996%* Not estimable
Fava et al,” 2000* (i) 19 35 27 43 1.0% 0.70[0.28, 1.74] e
Fava et al,” 2000 (ii) 19 35 15 30 0.7% 1.19[0.45,3.15] e M
Fava et al,” 20024 (i) 48 88 57 96 2.3% 0.82[0.46, 1.47] — T
Fava et al,” 2002*' (ii) 48 88 53 93 2.1% 0.91[0.50, 1.63] —r
Gentil et al, 20004 33 57 32 58 1.2% 1.12[0.53, 2.34] T
Guelfi et al, 20014 29 77 23 75 1.3% 1.37[0.70, 2.68] -
Hewett et al, 2009% 88 187 93 182 4.5% 0.85[0.57,1.28] -
Keller et al, 200746 380 781 132 266 9.2% 0.96 [0.73, 1.27] -
Khan et al, 200747 56 136 44 126 2.4% 1.30[0.79, 2.15] T
Lapierre et al, 19974 Not estimable
Lee et al, 2007%° 118 238 121 240 5.5% 0.97 [0.68, 1.38] -
Mao et al, 2008%° 64 118 62 113 2.6% 0.97 [0.58, 1.64] b
Mehtonen et al, 2000 Not estimable
Méller et al, 19982 Not estimable
Montgomery et al, 20043 29 146 102 142 3.0% 0.83[0.50, 1.37] T
Nierenberg et al, 2007°* 101 273 88 274 5.0% 1.24[0.87,1.77] ™
Patris et al, 1996°° Not estimable
Perahia et al, 2008%° 104 330 119 337 7.3% 0.84[0.61, 1.16] -
Rudolph and Feiger, 1999°¢ 35 95 23 103 1.3% 2.03[1.09, 3.79] —
Samuelian and Hackett, 1998°7 Not estimable
Sandor et al, 19988 7 18 4 17 0.2% 2.07[0.48,8.97] -
Schnyder and Koller-Leiser, 1996 Not estimable
Sechter et al, 2004%° 49 148 53 151 3.2% 0.92[0.57,1.48] —
Sheehan et al, 2009°" 25 95 17 99 1.1% 1.72[0.86, 3.45] T
Sir et al, 200552 47 79 43 79 1.6% 1.23[0.65,2.31] -
Tzanakaki et al, 20003 22 55 19 54 1.0% 1.23[0.56, 2.67] —_1T
Ventura et al, 2007° 51 104 57 107 2.6% 0.84[0.49, 1.45] b
Subtotal (95% CI) 3,705 3,210 69.3% 1.06 [0.96, 1.17] 4

Total events 1,724 1,431

Heterogeneity: x*,,=23.81, P=.47; ’=0%

Test for overall effect: 7=1.20, P=.23
3.2.2 Sponsor dosed higher
Behnke et al, 2003° 76 171 74 168 3.8% 1.02 [0.66, 1.56] -1
Benkert et al, 20000 52 127 42 123 2.3% 1.34[0.80, 2.24] T
Clayton et al, 2006 113 263 121 266 6.2% 0.90 [0.64, 1.27] —
Cohn et al, 1996'? Not estimable
Coleman et al, 1999 Not estimable
Coleman et al, 20013 64 136 58 146 2.7% 1.35[0.84,2.16] T
Croft etal, 1999'° Not estimable
Goldstein et al, 2002'® 28 66 10 33 0.7% 1.69[0.70, 4.12] S
Hong et al, 2003"7 20 60 15 59 0.9% 1.47 [0.66, 3.25] i e
Kennedy et al, 2008'8 100 137 93 139 2.3% 1.34[0.80, 2.24] T
Leinonen et al, 1999 Not estimable
Lepola et al, 2003% 81 155 68 159 2.9% 1.46 [0.94, 2.29] —
Lydiard et al, 1997%' Not estimable
Méller et al, 20002 Not estimable
Moore et al, 2005%3 75 138 61 142 2.5% 1.58[0.99, 2.53] —
Munizza et al, 2006%* 37 62 29 59 1.1% 1.53[0.75,3.14] S
Poirier and Boyer, 1999%° Not estimable
Ravindran et al, 19972¢ Not estimable
Sauer et al, 2003%7 Not estimable
Thase et al, 200628 59 160 46 164 2.6% 1.50[0.94, 2.39] —
Wade et al, 2007?° 79 141 70 146 2.7% 1.38[0.87,2.20] T
Zohar et al, 2003*° Not estimable
Subtotal (95% Cl) 1,616 1,604 30.7%  1.28[1.11,1.47] ¢

Total events 784 687

Heterogeneity: x°;,=7.59, P=.75; =0%

Test for overall effect: Z=3.40, P=.0007
Total (95% Cl) 5,321 4,814 100.0% 1.13[1.04, 1.22] ]

Total events 2,508 2,118

Heterogeneity: x*5=35.84, P=.48; ’=0% T T T T

0.02 0.1 0 10 50

Test for overall effect: Z=2.94, P=.003

Test for subgroup differences: x*, =4.42, P=.04; ’=77.4%

Favors nonsponsor drug

Favors sponsor drug

*M-H, Fixed = Mantel-Haenszel (M-H) fixed effects meta-analytic model. "Two trials by Fava et al (2000*> and 2002*!) compared a sponsor drug to 2
nonsponsor drugs. Each comparison was treated separately and is represented in the figure as “i” and “ii”
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Figure 3. Forest Plot of Antidepressant Response Rates for Studies of Major Depression With Categorical Differences in Dosing
Favoring Nonsponsor Medication, Neither Medication, and Sponsor Medication, With Overall Effect (black diamond), Based on
Meta-Analysis

Sponsor Nonsponsor Odds Ratio? Odds Ratio?

Study or Subgroup Events Total Events Total ~ Weight  M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
3.1.2 Comparable dosing or nonsponsor dosed higher
Benkert et al, 19963" 44 85 48 82 1.5% 0.76 [0.41, 1.40] -
Berzewski et al, 199732 87 127 68 121 1.4% 1.70[1.01, 2.85] A
Bielski et al, 200433 59 97 47 98 1.2% 1.68 [0.95,2.97] -
Chouinard et al, 199934 67 100 67 98 1.4% 0.94[0.52,1.70] R S
Colonna et al, 20053 104 165 96 174 2.2% 1.39[0.90, 2.14] —_4—
Costa e Silva, 1998%¢ 170 196 153 186 1.3% 1.41[0.81,2.47] .
Dalery and Honig, 200337 53 86 53 91 1.3% 1.15[0.63, 2.10] _
De Nayer et al, 200238 48 64 34 67 0.5% 2.91[1.39,6.11] _—
Dierick et al, 19963 107 148 95 159 1.6% 1.76 [1.09, 2.84]
Ekselius et al, 19974 139 200 136 200 2.7% 1.07 [0.70, 1.64] —_—
Fabre et al, 1996%* 24 46 25 48 0.8% 1.00 [0.45, 2.26] —
Fava et al,” 20002 (i) 30 35 31 43 0.3% 2.32[0.73,7.39]
Fava et al,” 2000* (ii) 30 35 23 30 0.2% 1.83[0.51,6.50]
Fava et al,” 2002%' (i) 57 88 70 96 1.5% 0.68[0.36, 1.28] _—
Fava et al,” 2002*' (ii) 57 88 64 93 1.4% 0.83[0.45, 1.55] _
Gentil et al, 2000% 43 57 44 58 0.7% 0.98[0.42,2.29] —
Guelfi et al, 20014 48 77 39 75 1.0% 1.53 [0.80, 2.92] o E—
Hewett et al, 2009%° 107 187 118 182 3.3% 0.73[0.48,1.10] _
Keller et al, 20074 612 781 210 266 4.4% 0.97 [0.69, 1.36] —
Khan et al, 200747 83 136 66 126 1.7% 1.420.87,2.33] B E—
Lapierre et al, 199748 33 61 33 60 1.0% 0.96 [0.47,1.97] e
Lee et al, 2007%° 144 238 157 240 4.0% 0.811[0.56,1.17] e
Mao et al, 2008°° 94 118 89 113 1.2% 1.06 [0.56, 1.99] e
Mehtonen et al, 2000°" 49 59 41 60 0.4% 2.27[0.95,5.42] T
Méller et al, 19982 32 62 40 59 1.3% 0.511[0.24, 1.06] -
Montgomery et al, 2004%3 113 146 113 142 1.7% 0.88[0.50, 1.54] _
Nierenberg et al, 20074 117 273 112 274 4.1% 1.08[0.77,1.52] —
Patris et al, 1996%° 120 153 123 161 1.7% 1.12[0.66, 1.91] _—
Perahia et al, 2008%° 170 330 184 337 5.7% 0.88 [0.65, 1.20] —_—
Rudolph and Feiger, 1999%¢ 54 95 52 103 1.4% 1.29[0.74, 2.26] R Ena—
Samuelian and Hackett, 1998°7 31 52 20 46 0.6% 1.921[0.86, 4.29] —
Sandor et al, 1998°8 12 18 12 17 0.3% 0.83[0.20, 3.49]
Schnyder and Koller-Leiser, 1996 22 37 21 34 0.6% 0.911[0.35,2.36] —_—t
Sechter et al, 2004%° 86 148 91 151 2.4% 0.91[0.58, 1.45] —_—T
Sheehan et al, 2009°" 49 95 35 99 1.1% 1.95 [1.10, 3.46] e
Sir et al, 20052 56 79 56 79 1.1% 1.00[0.50, 1.99] s
Tzanakaki et al, 2000%3 36 55 31 54 0.7% 1.41[0.65, 3.05] —
Ventura et al, 2007%¢ 75 104 74 107 1.3% 1.15 [0.64, 2.09] —_—t
Subtotal (95% Cl) 4,921 4,429 60.8% 1.10[1.01,1.21] &

Total events 3,262 2,771

Heterogeneity: x°5;=49.97, P=.08; I’=26%

Test for overall effect: 7=2.22, P=.03
3.1.3 Sponsor dosed higher
Behnke et al, 2003° 115 171 111 168 2.4% 1.05[0.67, 1.66] PR
Benkert et al, 2000'° 74 127 66 123 1.8% 1.21[0.73, 1.99] JE
Clayton et al, 2006 163 263 172 266 4.2% 0.89[0.63, 1.27] R
Cohn et al, 1996'? 25 39 23 38 0.5% 1.16 [0.46, 2.93] JE
Coleman et al, 1999 78 118 66 109 1.5% 1.27[0.74,2.18] R I
Coleman et al, 20013 76 136 83 146 2.3% 0.96 [0.60, 1.54] (R N
Croft etal, 1999'° 77 116 79 116 1.7% 0.92[0.53, 1.60] R
Goldstein et al, 20026 32 66 15 33 0.7% 1.13[0.49, 2.61] [ S
Hong et al, 2003"7 35 60 30 59 0.8% 1.35[0.66, 2.79] J—
Kennedy et al, 20088 113 137 111 139 1.2% 1.19[0.65,2.17] S —
Leinonen et al, 1999" 116 136 117 133 1.1% 0.791[0.39, 1.61] -
Lepola et al, 20032° 98 155 84 159 2.0% 1.54[0.98, 2.41] | E—
Lydiard et al, 1997%' 72 130 65 129 1.9% 1.22[0.75, 1.99] R S
Méller et al, 20002 51 100 71 105 2.2% 0.50[0.28, 0.88] -
Moore et al, 20053 105 138 87 142 1.3% 2.011[1.20,3.37]
Munizza et al, 2006%* 46 62 37 59 0.6% 1.71[0.79, 3.71] R
Poirier and Boyer, 19992 27 60 18 62 0.6% 2.00[0.95, 4.23] 4+
Ravindran et al, 199726 328 479 317 474 6.5% 1.08 [0.82, 1.41] —
Sauer et al, 2003%7 30 76 35 75 1.4% 0.75[0.39, 1.42] _—
Thase et al, 2006%% 87 160 80 164 2.3% 1.25[0.81, 1.94] R
Wade et al, 2007%° 97 141 84 146 1.7% 1.63 [1.00, 2.64]
Zohar et al, 2003%° 30 42 29 42 0.5% 1.12[0.44, 2.86]
Subtotal (95% Cl) 2,912 2,887 39.2%  1.14[1.02,1.27] &

Total events 1,875 1,780

Heterogeneity: %, =26.38, P=.19; ’=20%

Test for overall effect: 7=2.29, P=.02
Total (95% Cl) 7,833 7,316 100.0%  1.12[1.04,1.20] ¢

Total events 5137 4,551

Heterogeneity: x’so=76.51, P=.06; I’=23% . . . .

Test for overall effect: Z=3.17, P=.002 0.2 0.5 1 2 5

Test for subgroup differences: x*;=0.15, P=.70; I’=0% Favors nonsponsor drug Favors sponsor drug

*M-H, Fixed = Mantel-Haenszel (M-H) fixed effects meta-analytic model. bTwo trials by Fava et al (2000*2 and 2002!) compared a sponsor drug to 2
nonsponsor drugs. Each comparison was treated separately and is represented in the figure as “i” and “ii”
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Another possibility involves the issue of side effects.” While
many newer antidepressants may not be more efficacious
than older ones, they may be associated with fewer or more
tolerable side effects. One crucial factor that influences dose
escalations in antidepressant RCTs is the emergence of side
effects. Study clinicians may have been able to use relatively
higher doses of newer, sponsor drugs, as compared to older,
nonsponsor drugs, due to improved tolerability, especially
in flexible-dose studies. This supposition is supported by the
fact that higher % doses did not lead to higher rates of adverse
events or dropouts for sponsor drugs.

Higher sponsor drug dosing was associated with higher
sponsor drug remission rates relative to the nonsponsor drug
in the categorical analysis. This result suggests that dosing
differences are having some impact on efficacy results in
antidepressant RCTs. Even in trials in which there were no
efficacy differences between medications, dosing may have
been an important factor. Table 2 shows that there were
11 trials that compared a new, sponsor drug to a tricyclic
antidepressant (TCA). The newer drugs were commonly
dosed higher than the TCAs, with the TCAs frequently dosed
at or below their minimum recommended dose despite the
fact that TCAs are thought to have linear dose-response
curves.”® Therefore, one might suspect that TCAs would have
demonstrated better efficacy in these trials had their doses
been higher.

It is worth noting that it may be a perfectly legitimate
research practice to compare a new antidepressant with a
relatively low dose of an established medication in a non-
inferiority design. This approach may explain some or all of
the results seen here. However, although such studies yield
important results from a research standpoint, they can lead
to erroneous conclusions if interpreted clinically. In other
words, clinicians use individual studies and meta-analyses to
decide which medications to use. But by potentially handi-
capping the comparator drug, these sorts of non-inferiority
designs may lead to the false conclusion that a new drug
is the same or better than an optimally dosed comparator
when all that can be said is that it is the same or better than a
low-dose comparator.

There have been few studies examining sponsorship and
outcomes in the antidepressant literature. A pharmaco-
economic study”’ demonstrated that industry-sponsored
antidepressant trials were more likely to have outcomes
favoring the sponsor drug. Moreover, Turner and col-
leagues’® concluded that selective reporting of antidepressant
trials resulted in the overrepresentation of positive trials
in the literature. These studies taken in the context of the
present research underscore the point that methodological
factors including medication dosing influence outcomes in
antidepressant RCTs. Clinical trial registries now attempt
to mitigate the effects of publication bias. Similar efforts at
transparency may be called for within individual trials. As
part of the literature search strategy employed in the current
study, several trials were reviewed that did not report mean
final dosages. At a minimum, all trials ought to include basic
dosing information that may be relevant to the outcome,
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including such measures as dose range, titration schedule
followed, and mean final dose.

This study has several important limitations. Both the
dosing categories and the % dose values allowed for the
comparison of drugs with different dose ranges; however,
this approach does not account for the fact that a similar
incremental dose escalation for a particular drug may yield a
different change in dose category or % dose than for another
drug. Although findings were replicated with both consensus
and regulatory guidelines, it should also be noted that these
analyses depended on anchoring standard minimum and
maximum doses and that differences in these values could
produce different % doses and dose differences. Given that
this research compared numerous antidepressants with
different dose ranges, dose increments, and titration steps,
our approach was the best available for a standardized com-
parison. In addition, the dose escalation strategies used in
individual studies were not specifically addressed. Nonethe-
less, the current analysis did not find a different pattern of
outcome between flexible-dose studies, which permitted
dose escalations, and fixed-dose studies, which did not.

Another important issue that we cannot examine from
the available data is the percentage of patients in each trial
arm that receives an adequate dose of medication (e, at least
the minimum usual dose). Future RCT publications should
ideally include this information and provide justification if a
greater proportion of subjects in the nonsponsor arm receive
inadequate doses. Dosing guidelines also evolve with time,
and it is possible that more stringent requirements on newer
drugs have recently resulted in relatively lower dose ranges
and relatively higher apparent dosing of sponsor drugs.
However, results were muted somewhat when newer PDR
guidelines were used compared to results using older APA
guidelines, which is the opposite of what one would expect
if such a shift in dosing guidelines was occurring.

The 58 studies included in the meta-analysis did not have
identical subject characteristics or experimental protocols,
which may have influenced the differences in outcome
measures between studies. Furthermore, quantitative infor-
mation was extracted from studies without any assessment
or statistical weighting based on the quality of the individual
study design so that sources of bias between studies were
not controlled for. The current analysis also relied on the
definitions of response and remission used by each group of
investigators, which were similar across studies but not always
identical. Finally, 2 other analyses would have strengthened
our findings but were not possible with this dataset. First,
it would have been useful to examine differences between
classes of antidepressants rather than individual medica-
tions, but due to small sample size and a large variety of
sponsor/nonsponsor combinations, this comparison was
only possible in the special case of nonsponsor TCA trials.
Second, our data do not include a sufficient number of trials
comparing the same sponsor and nonsponsor drugs at dif-
ferent doses, meaning that we are unable to test directly the
observation that large dose differences are associated with
sponsor drug efficacy.
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This study demonstrates that asymmetric dosing between
sponsor and nonsponsor medications is occurring in anti-
depressant RCTs for major depression and may influence
efficacy outcomes in some cases. This issue is crucial given
that the results of any medication RCT ought to reflect an
accurate comparison and the true efficacy of the drugs
involved rather than an artifact of the study design. We
agree with Heres et al’ that, when possible, study investiga-
tors should obtain a dose range and titration schedule from
an independent body/group of experts or the comparator
company, though it should be noted that the latter option
could potentially result in bias favoring the nonsponsor drug.
Given that medication dosing requires a balance between
many factors, most crucially efficacy and tolerability, dosing
decisions will always be complex. From our perspective, the
key point is that studies be more transparent about the issue
of dosing. We therefore suggest that journals ask authors to
include mean final doses for each medication arm as a pre-
requisite for publication of RCTs. Furthermore, if one drug
was dosed relatively higher in its dose range than its com-
parator, articles should explicitly state that this has occurred
and include a discussion of this issue in the main text. This
research highlights the need for pharmaceutical industry
sponsors, journal editors, peer reviewers, and clinicians to
pay greater attention to dosing in antidepressant trials.

Drug names: bupropion (Wellbutrin, Aplenzin, and others), citalopram
(Celexa and others), clomipramine (Anafranil and others), doxepin
(Silenor and others), duloxetine (Cymbalta), escitalopram (Lexapro and
others), fluoxetine (Prozac and others), fluvoxamine (Luvox and others),
imipramine (Tofranil and others), milnacipran (Savella), mirtazapine
(Remeron and others), nortriptyline (Pamelor, Aventyl, and others),
paroxetine (Paxil, Pexeva, and others), sertraline (Zoloft and others),
trazodone (Oleptro and others), trimipramine (Surmontil and

others), venlafaxine (Effexor and others).
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