Drug Class Review
Second Generation Antidepressants

Final Report Update 4

October 2008

The purpose of this report is to make available information regarding the comparative
effectiveness and safety profiles of different drugs within pharmaceutical classes. Reports are
not usage guidelines, nor should they be read as an endorsement of, or recommendation for,

any particular drug, use or approach. Oregon Health & Science University does not recommend
or endorse any guideline or recommendation developed by users of these reports.

Gerald Gartlehner, M.D., M.P.H.
Laura C. Morgan, MA

Patricia Thieda, MA

Kylie Thaler, M.D.

Richard A. Hansen, Ph.D.
Bradley Gaynes, M.D., M.P.H

RTI-UNC Evidence-based Practice Center

Cecil G. Sheps Center for Health Services Research
University of North Carolina at Chapel Hill

725 Martin Luther King Jr. Blvd, CB# 7590
Chapel Hill, NC 27599-7590

Tim Carey, M.D., M.P.H., Director

Kathleen N. Lohr, Ph.D.
Timothy S. Carey, M.D., M.P.H. CECIL G.
sheps

Oregon Evidence-based Practice Center
Oregon Health & Science University
Mark Helfand, MD, MPH, Director

Copyright © 2008 by Oregon Health & Science University

Portland, Oregon 97239. All rights reserved.

CENTER

FOR HEALTH SERVICES RESEARCH
UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL

OREGON

HEALTH &9
&SCIENCE

UNIVERSITY



Final Report Update 4 Drug Effectiveness Review Project

TABLE OF CONTENTS

LN I 15 1 L 1 5
N O 1Y 1= .5
B. SCOPE AN KBY QUESTIONS. ... .ttt it it et et e e et e e et et e e et e e e e e rea e e et e et e e s 8

N I [0 10
N I =T = LB SIS U o] o P 10
B. STUAY SEIBCHON. .. ..t e e e e e 10
O D= L= W AN o511 = o1 1o P PPN 11
D. QUAILY ASSESSIMENT . ... ettt ettt e et e e et et e et e e e e e et e et e aenas 12
D= = TS 11 =T LY 12

e O | I 14
L@ Y= = 14
LSV 11 =] 1T o 0 14

I. For adult outpatients with depressive disorder (major depressive disorder and dysthymia
subtypes) and pediatric outpatients with major depressive disorder, do second-generation

antidepressants differ iN EffICACY ?........e i 14
A. Major Depressive Disorder in AdUITS..... ... e e e e 14
B. DYStNYMI N AGUILS. .. ...t e e e e e e e et e e e e 38
C. Subsyndromal Depressive Disorders in AdUItS. ......... ..o e 40
D. Seasonal Affective Disorder in AQUIES ... e e e e 42
E. Major Depressive Disorder in Children and AdOIESCENES..........ooiviiiiiii i 44

II. For adult outpatients with anxiety disorders (generalized anxiety disorder, obsessive compulsive
disorder, panic disorder, post-traumatic stress disorder, social anxiety disorder), do second-

generation antidepressants differ in effiCacy?........cccciiiiiiii e 50
A. Generalized ANXIEtY DISOIUET .. ... cu it e e e e e e 50
B. ObsesSive-COmMPUISIVE DISOITE ... .. .. ittt et e et et e et e e e et e e e e 53
LT T oo 010 (o - 57
D. POSt-TraumatiC StreSS DISOIUET ... ...ttt et et e e e e e e e e e e e e e e e 61
E. SOCial ANXIELY DISOITEN ... ... . ittt ittt et e e e e e e et et e e e e neens 63

[ll. For adult outpatients with premenstrual dysphoric disorder or late luteal phase dysphoric
disorder, do selective serotonin reuptake inhibitors or second generation antidepressants differ in

211 To= 1o VOO PUPPPPPR 69

LGS VO U =11 1T o B PP 72

A. Tolerability and DiscoONtinUAtioN RAES. .........iviuiitiie e e e e e e e e e e e 72

B. SPECIIC AQVEISE EVENES. .. et ittt et e et et e e e e e et e e et e et e re e e e e 75

C. SUMMArY Of the BEVIHENCE. ... ..ce it e e e e e e et e et e e ee e 79

LSV 10 =] 170 o T 85

N =3 0 o T | 7= ] [ 85

B. Other Medications-Drug INtEraCtioN..........cc.uie i e e e e e e e e e e eaa s 90

LT @0 .0 o1 o] T L1 =S 91

D. Summary of the EVIAENCE..... .o e e e e 98

ADDENDUM . .. e e e e e e e e e 104

o o A 0 i . 119

TABLES

Table 1. Second-generation antidepressants approved for use in the United States.......................... 7

Table 2. Usual dosing range and frequency of administration (adultS).............cccocoiiiiiiiiic e, 8

Table 3. Outcome measures and study eligibility Criteria............cooii i e, 9

Table 4. Abbreviations and full names of diagnostic scales and other instruments........................... 15

Table 5. Characteristics and effect sizes of studies comparing citalopram to escitalopram................ 18
Table 6. Interventions, numbers of patients, and quality ratings of studies in adults with major

EPrESSIVE QISOTUET. .. ...ttt e e e e e e e et e et et e e et e e e een e 30

Second generation antidepressants Page 2 of 176



Final Report Update 4 Drug Effectiveness Review Project

Table 7. Study characteristics and effect sizes of trials indicating a faster onset of mirtazapine than

fluoxetine, paroxeting, and SEIMTAlINE. ..........iiiie it e e e e e e e e e e e e 35
Table 8. Study characteristics and effect sizes of trials indicating fewer sexual adverse events for
bupropion than escitalopram, fluoxetine, paroxetine, and sertraline................ccoooiie i i, 36
Table 9. Study characteristics and effect sizes of trials indicating a better sleep profile with nefazodone
L0 L= L R L8 0 )] 1 TP 37
Table 10. Interventions, numbers of patients, and quality ratings in controlled trials of adults with
[0)7E5110)Y/ 011 = T PP PP 40
Table 11. Interventions, numbers of patients, and quality ratings in controlled trials of adults with
SUDSYNAIrOMAl QEPIESSION. .. . ettt et e e et e et e et et et e ettt e e e et e ee e e e aen e 41
Table 12. Interventions, numbers of patients, and quality ratings of controlled trials in adults with
seasonal affeCtive AISOTTE. .. ... .o e e e e e e e 43
Table 13. Interventions, numbers of patients, and quality ratings of studies in children and adolescents
WIth Major depreSSIVE QiSOTAET ... .. e e e e e e e e e e e e 48
Table 14. Interventions, numbers of patients, and quality ratings of studies in adults with generalized

ST D] Y0 o o L= 53
Table 15. Interventions, numbers of patients, and quality ratings of studies in adults with obsessive-
[oo]00] o] 1)Y=l [Eo] (o [=] S PPN 57
Table 16. Interventions, numbers of patients, and quality ratings of controlled trials in adults with panic
Lo 1S o =7 o PR 60
Table 17. Interventions, numbers of patients, and quality ratings of controlled trials in adults with post-
TrAUMALIC SIIESS AISOIURN ... ...ttt e e e et e e e e e et e e et e e e et et e et e e aenaeas 63
Table 18. Interventions, numbers of patients, and quality ratings of studies in adults with social anxiety
(0 RS0 o 1= 68
Table 19. Interventions, numbers of patients, and quality ratings of studies in adults with premenstrual
dysphoric disorder or late luteal phase dysphoric diSorder..........ccoovvii i e e e 71
Table 20. Mean incidence of specific adverse events across comparative trials......................o..ce.. 74

Table 21. Intervention, numbers of patients, and quality ratings of studies assessing adverse events..82
Table 22. Interventions, numbers of patients, and quality ratings in controlled trials assessing efficacy

and effeCtiVENESS IN SUDGIOUPS. .. ... et et e e e e e e et e et e e e eenenns 100
EXHIBITS

Exhibit 1. Relative risk meta-analysis of response rates comparing citalopram to escitalopram......... 105

Exhibit 2. Effect size meta-analysis comparing citalopram to escitalopram on the MADRS............... 106

Exhibit 3. Meta-analysis of studies comparing fluoxetine to paroxetine..............cccooveviiiiiiiiinneen. 107

Exhibit 4. Meta-analysis of studies comparing fluoxetine to sertraline.............c.ccooiii i, 108

Exhibit 5. Meta-analysis of studies comparing venlafaxine to fluoxetine................coooocoiin 110

Exhibit 6. Meta-analyses of diSCONtINUAtION FatES..........c.vi it e e e 112
FIGURES

Figure 1. Results Of Iterature SEaArCR..........o.iii i e e e e e e e e e e e e e e 118
APPENDIXES

APPENTIX A, SEAICH SIrAEQY ... . ettt e e e e e e e e e e 139

Appendix B. Methods for Drug Class Reviews for Oregon Health Plan Practitioner-Managed
Prescription Drug Plan; Oregon Health and Science University Evidence-based Practice Center...... 144

Appendix C. Characteristics of excluded studies for poor quality.............coooe v, 146
Appendix D. Pharmacokinetic properties and drug interactions.............cocoviviiiiie i e 149
Appendix E. Placebo-controlled trials of second generation antidepressants (not included).............. 154
Appendix F. Abstract-only studies (not included).............cooviiiiiii i 171

EVIDENCE TABLES - Provided in a separate document.

Second generation antidepressants Page 3 of 176



Final Report Update 4 Drug Effectiveness Review Project

Suggested Citation for this Report:

Gartlehner G, Morgan LC, Thieda P, Thaler K, Hansen RA, Gaynes B, Lohr KN, Carey TS.
Drug class review: Second generation antidepressants. Update 2.
http://www.ohsu.edu/drugeffectiveness/reports/final.cfm

Funding:

The Drug Effectiveness Review Project, made up of 15 organizations including 14 state
Medicaid agencies, commissioned and funded this report. These organizations selected the topic
of the report and had input into its Key Questions. Content and conclusions of the report were
determined entirely by researchers at the Evidence-based Practice Center. The authors of this
report have no financial interest in any company that makes or distributes the products reviewed
in the report.

Second generation antidepressants Page 4 of 176



Final Report Update 4 Drug Effectiveness Review Project

INTRODUCTION
A. Overview

Axis I psychiatric disorders such as depressive disorder, anxiety disorder, adjustment disorder,
and premenstrual disorders are serious disabling illnesses. Combined, they affect approximately
one in five Americans.' Major depressive disorder is the most prevalent, affecting more than 16
percent (lifetime) of US adults.? In 2000, the economic burden of depressive disorders was
estimated to be $83.1 billion.> More than 30 percent of these costs were attributable to direct
medical expenses.

Pharmacotherapy dominates the medical management of Axis I psychiatric disease.
Before the late 1980s, pharmacologic treatment was limited to tricyclic antidepressants and
monoamine oxidase inhibitors (with the exception of premenstrual disorder, which historically
was untreated). Tricyclic antidepressants and monoamine oxidase inhibitors sometimes are
referred to as traditional or first-generation antidepressants. These drugs are often accompanied
by multiple side effects that many patients find intolerable; e.g., tricyclic antidepressants tend to
cause anticholinergic effects including dry mouth and eyes, urinary hesitancy, and sometimes
retention and constipation and monoamine oxidase inhibitors have the potential to produce
hypertensive crisis if taken along with certain foods or dietary supplements containing excessive
amounts of tyramine. Thus, first-generation antidepressants are no longer agents of choice in
many circumstances.

Newer treatments include selective serotonin reuptake inhibitors, serotonin and
norepinephrine reuptake inhibitors, and other second-generation drugs. The first of the second-
generation drugs was introduced to the US market in 1985, when bupropion was approved for
the treatment of major depressive disorders. In 1987, the US Food and Drug Administration
approved the first selective serotonin reuptake inhibitor, fluoxetine. Since then, five other
selective serotonin reuptake inhibitors have been introduced: sertraline (1991), paroxetine
(1992), citalopram (1999), fluvoxamine (2000), and escitalopram (2002). The serotonin and
norepinephrine reuptake inhibitors were first introduced to the market in 1993 with the approval
of venlafaxine. In 1994, nefazodone, which is essentially a selective serotonin reuptake inhibitor
with additional 5-hydroxytryptamine-2 (5-HT2) and 5-hydroxytryptamine-3 (5-HT3) antagonist
properties, was Food and Drug Administration-approved. Mirtazapine, a drug that acts centrally
on adrenergic autoreceptors, was added to the therapeutic arsenal in 1996." Duloxetine, a
selective serotonin and norepinephrine reuptake inhibitor (selective serotonin and norepinephrine
reuptake inhibitor), was approved for the treatment of major depressive disorder and diabetic
peripheral neuropathic pain in 2004.

The mechanism of action of most second-generation antidepressants is only poorly
understood. In general, these drugs work through their effect on prominent neurotransmitters in
the central nervous system. The selective serotonin reuptake inhibitors (citalopram, escitalopram,
fluoxetine, fluvoxamine, paroxetine, and sertraline) act by selectively inhibiting the reuptake of
serotonin (5-hydroxy-tryptamine, 5-HT) at the presynaptic neuronal membrane. The serotonin
and norepinephrine reuptake inhibitors (venlafaxine) are potent inhibitors of serotonin and
norepinephrine reuptake and weak inhibitors of dopamine reuptake. Mirtazapine, sometimes
characterized as a serotonin and norepinephrine reuptake inhibitor, is believed to enhance central
noradrenergic and serotonergic activity as a 5-HT2 and 5-HT3 receptor antagonist. Nefazodone
is believed to inhibit neuronal uptake of serotonin and norepinephrine. Bupropion is a relatively
weak inhibitor of the neuronal uptake of norepinephrine, serotonin, and dopamine. Preclinical
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studies of duloxetine suggest that it is a potent inhibitor of neuronal serotonin and norepinephrine
reuptake and a less potent inhibitor of dopamine reuptake.

With the exception of fluvoxamine, which is approved only for the treatment of
obsessive-compulsive disorder, all of the other second-generation antidepressants are approved
for the treatment of major depressive disorder. Table 1 summarizes the newer products that are
available in the US by mechanism of action.

Since their introduction, the second-generation antidepressants have established a
prominent role in the US pharmaceutical market. To illustrate their importance, the top 10 drug
therapy classes accounted for 35.1 percent of US prescription sales in 2003. The antidepressant
class, including selective serotonin reuptake inhibitors and serotonin and norepinephrine
reuptake inhibitors, ranked third among this group, accounting for $10.9 billion in US
prescription sales.” The serotonergic class dominates this market, accounting for 57.6 percent of
market share in 2002. Prescription drug spending for these products is not anticipated to decline
until 2009, when the leading brands will suffer patent expirations.

Compared to the first-generation antidepressants, the selective serotonin reuptake
inhibitors and other second-generation antidepressant have comparable efficacy and comparable
or better side effect profiles.” ’ However, comparative differences in efficacy, tolerability, and
safety are not well defined for the second-generation drugs. The tremendous volume and large
variability in the quality of evidence to support use of these products makes it difficult for
clinicians and decision makers to make evidence-based decisions.

The purpose of this review is to help policymakers and clinicians make informed choices
about the use of selective serotonin reuptake inhibitors and newer antidepressants. Given the
prominent role of drug therapy in psychiatric disease and the prevalent use of these drugs, our
goal is to summarize comparative data on the efficacy, tolerability, and safety of newer
antidepressants. This review will focus on newer antidepressant agents: citalopram, escitalopram,
fluoxetine, fluvoxamine, paroxetine, sertraline, mirtazapine, duloxetine, venlafaxine, bupropion,
and nefazodone. We will examine the role of these agents in treating patients with conditions in
diagnostic categories classified by the Diagnostic and Statistical Manual of Mental Disorders
(DSM); these include depressive disorders (major depressive disorder, dysthymic disorder,
subsyndromal depression, and seasonal affective disorder), generalized anxiety disorder,
obsessive-compulsive disorder, panic disorder, post-traumatic stress disorder, and social anxiety
disorder. We focus this review on these disorders in adult outpatient populations.

Also, we examine the role of these agents in treating premenstrual dysphoric disorder
(known as late luteal phase dysphoric disorder in the DSM, version III revised [III-R]) among
adult outpatient populations. Technically, premenstrual dysphoric disorder is not considered a
discrete diagnostic entity by DSM version IV; instead, it is listed as an example of a Depressive
Disorder Not Otherwise Specified. It does, however, have specific research criteria defined in
DSM-IV; these are identical to late luteal phase dysphoric disorder in DSM III-R except for the
addition of one item. Of note, as of 1999, the Food and Drug Administration
Neuropharmacology Advisory Committee supported the concept of premenstrual dysphoric
disorder as a distinct clinical entity.

Finally, we examine the role of these agents in treating major depressive disorder in
pediatric outpatient populations. Tables 1 and 2 show included drugs, dosage forms and
recommended doses, and Food and Drug Administration-approved (labeled) uses.
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Table 1. Second-generation antidepressants approved for use in the United

States
Generic
Class name US trade name® Dosage forms Labeled uses
gg:ﬁ)‘m Prozac®; ]8’ 20,40 Mg aps; MDD (adult/ped); OCD;
Fluoxetine®  Prozac Weekly®; gtabs, =~ PMDD;
Reuptake Sarafem® 4 mg/ml solution; Panic disorder
Inhibitors 90 mg pellets (weekly)
(SSRI) MDD (adult);
OCD;
. ® 25, 50, 100 mg tabs; Panic disorder;
Sertraline Zoloft 20 mg/ml solution PTSD;
PMDD;
Social anxiety disorder
MDD (adult);
OCD;
Paxil®: 10, 20, 30, 40 mg tabs; Panic disorder;
Paroxetine® Paxil éR® 2 mg/ml solution; Social anxiety disorder;
12.5, 25, 37.5 mg CR tabs GAD;
PTSD;
PMDD*®
Citalopram Celexa® 10, 20, 40 mg ta_bs; MDD
1, 2 mg/ml solution
Fluvoxamine®  Luvox® 25, 50, 100 mg tabs OCD (peds 2 8 years of
age/adults)
. ®e 10, 20 mg tabs MDD;
Escitalopram  Lexapro 1 mg/ml solution GAD
Selective
Serotonin and MDD
Norepinephrine . ® DPNP
Reuptake Duloxetine Cymbalta 20, 30, 60 mg caps GAD
Inhibitor Fibromyalgia
(SSNRI)
Serotonin and MDD:
ggzept);nkeephrlne Venlafaxine Effexor®; 25, 37.5, 50, 75, 100 mg tabs; GAD;
Inhit?itors Effexor XR® 37.5, 75, 150 mg XR caps Panic disorder;
(SNRI) Social anxiety disorder®
Wellbutrin®;
C AR®. 75, 100 mg tabs; MDD
Other sgcond- Bupropionb Wellbutr!n SR@,’ 50, 100, 150, 200 mg SR tabs Seasonal affective
eneration Wellbutrin XL
oo eprossants Zyban® ' 150, 300 mg XL tabs disorder
15, 30, 45 mg tabs;
Mirtazapine® Remeron® 15, 30, 45 mg orally MDD
disintegrating tabs
Nefazodone® Serzone® 50, 100, 150, 200, 250 mg MDD

tabs

Abbreviations: DPNP, diabetic peripheral neuropathic pain; GAD, generalized anxiety disorder; MDD, major
depressive disorder; OCD, obsessive-compulsive disorder; PTSD, post-traumatic stress disorder; PMDD,
premenstrual dysphoric disorder; SSRI, selective serotonin reuptake inhibitor.

4CR, SR, XL, and XR are registered trademarks referring to controlled, sustained, or extended-release dosage forms.

® Generic available for some dosage forms.
° Only Paxil CR® (not Paxi|®) is approved for the treatment of PMDD.

d Only Effexor XR™ is approved for the treatment of GAD and social anxiety disorder.

¢ Lexapro was denied approval for social anxiety disorder 3/30/2005.

Second generation antidepressants
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Table 2. Usual dosing range and frequency of administration (adults)

Generic Name US Trade Name? Usual Daily Dosing Range Frequency
Prozac® 10-80 mg Once or twice daily
Fluoxetine Prozac Weekly® 90 mg (weekly) Once weekly
® Once daily
Sarafem 20mg (continuous or intermittent)
Sertraline Zoloft® 25-200 mg Once daily
_ Paxil® 10-60 mg Once daily
Paroxetine o
Paxil CR 12.5-75 mg Once daily
Citalopram Celexa® 20-60 mg Once daily
Fluvoxamine Luvox® 50-300 mg Once or twice daily
Escitalopram Lexapro® 10-20 mg Once daily
Duloxetine Cymbalta® 40-60 mg” Once or twice daily
) Effexor® 75-375 mg Two to three times daily
Venlafaxine 5
Effexor XR 75-225 mg Once daily
Mirtazapine Remeron® 15-45 mg Once daily
Wellbutrin® 100-450 mg Three times daily
) Wellbutrin SR® 150-400 mg Twice daily
Bupropion - ® -
Wellbutrin XL 150-450 mg Once daily
Zyban® 150-300 mg N/A (aid to smoking cessation)
Nefazodone® Serzone® 200-600 mg Twice daily

¥CR, SR, XL, and XR are registered trademarks referring to controlled, sustained, or extended-release dosage forms.
® Food and Drug Administration labeling information states that there is no evidence that doses greater than 50
mg/day confer any additional benefit” for the treatment of MDD.

¢ withdrawn from the US market effective June 14, 2004.

B. Scope and Key Questions

The purpose of this review is to compare the efficacy, effectiveness, and tolerability (adverse
events) of second-generation antidepressant medications. The participating organizations of the
Drug Effectiveness Review Project are responsible for ensuring that the scope of the review
reflects the populations, drugs, and outcome measures of interest to their constituencies. Initially,
the Oregon Evidence-based Practice Center wrote preliminary key questions, identifying the
populations, interventions, and outcomes of interest, and based on these, the eligibility criteria
for studies. These were reviewed, revised, and approved by representatives of organizations
participating in the Drug Effectiveness Review Project in conjunction with experts in the fields
of health policy, psychiatry, pharmacotherapy, and research methods. The participating
organizations approved the following key questions:

1. For outpatients with depressive, anxiety, and/or premenstrual dysphoric disorders, do
second-generation antidepressants differ in efficacy or effectiveness?

2. For outpatients with depressive, anxiety, and/or premenstrual dysphoric disorders, do
second-generation antidepressants differ in safety or adverse events?
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3. Are there subgroups of patients based on demographics (age, racial groups, and sex),
other medications, or comorbidities for which one second-generation antidepressant is
more effective or associated with fewer adverse events than another?

This report addresses the initial use of antidepressants. The uses of these agents for
patients who are not responding to initial treatment are not addressed in this report. Throughout
this report, we highlight effectiveness studies conducted in primary care or office-based settings
that use less stringent eligibility criteria, assess health outcomes, and have longer follow-up
periods than most efficacy studies.® The results of effectiveness studies are more applicable to the
average patient than results from highly selected populations in efficacy studies.

For each of the three key questions, we evaluated specific outcome measures (where
appropriate), as reported in Table 3. For efficacy and effectiveness, we focused on head-to-head
trials comparing one second-generation antidepressant to another. When sufficient head-to-head
evidence was not available, we evaluated placebo-controlled evidence of efficacy for
medications not already approved by the Food and Drug Administration for the stated disorder.
Observational studies were included to assess safety and tolerability. Studies were organized by
disease state; we generalize efficacy, safety, and tolerability only to the disease state for which it
was studied.

Table 3. Outcome measures and study eligibility criteria

Qutcome Outcome Measures Study Eligibility Criteria

Head-to-head randomized controlled
clinical trials or meta-analyses

° Resp.on.se evaluating:
*  Remission - One second-generation
e  Speed of response/remission ) 9 .
Efficacy/ « Relapse antidepressant compared with
Effectiveness e Quality of life another .
Functional it e  When sufficient evidence was not
® unctional capacity available for head-to-head trials within
*  Hospitalization a specific diagnostic group, we
evaluated:
- Placebo-controlled trials
e  Overall adverse effect reports .
Withd Is b f ad frect e Head-to-head randomized controlled
* lthdrawals because of adverse efiects clinical trials or meta-analyses
e Serious adverse event reports evaluating:
e  Specific adverse events or withdrawals ) One second-aeneration
because of specific adverse events, ) 9 .
including: antidepressant compared with
’ ) another
Safety/ - hy!oonatremla
Tolerability - Selzures e  When sufficient evidence was not
- suicide available for head-to-head trials within
- hepatoxicity a specific diagnostic group, we
- weight gain evaluated '
_ gastrointestinal symptoms - Placebo-controlled trials
_ loss of libido - Observational studies
- others
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METHODS

A. Literature Search

To identify articles relevant to each key question we searched MEDLINE, Embase, The
Cochrane Library, PsychLit, and the International Pharmaceutical Abstracts. We used either
Medical Subject Headings (MeSH or MH) as search terms when available or key words when
appropriate. We combined terms for selected indications (major depressive disorder, dysthymia,
subsyndromal depression, seasonal affective disorder, general anxiety disorder, post-traumatic
stress disorder, obsessive-compulsive disorder, panic disorder, social anxiety disorder,
premenstrual dysphoric disorder), drug interactions, and adverse events with a list of 11 specific
second-generation antidepressants (citalopram, escitalopram, fluoxetine, fluvoxamine,
paroxetine, sertraline, mirtazapine, duloxetine, venlafaxine, bupropion, and nefazodone). We
limited the electronic searches to “human” and “English language.” Sources were searched from
1980 to 2008 (April) to capture literature relevant to the scope of our topic. See Appendix A for
complete search strategy.

We used the National Library of Medicine publication type tags to identify reviews,
randomized controlled trials, and meta-analyses. We also manually searched reference lists of
pertinent and relevant review articles and letters to the editor. All citations were imported into an
electronic database (Endnote® v. X.02). Additionally, we hand searched the Center for Drug
Evaluation and Research (CDER) database to identify unpublished research submitted to the
Food and Drug Administration.

Furthermore the Center for Evidence-based Policy at the Oregon Health and Science
University (OHSU) contacted pharmaceutical manufacturers and invited them to submit dossiers,
including citations, using a protocol issued by the Center for Evidence-based Policy
(http://www.ohsu.edu/drugeffectiveness/pharma/Final Submission_Protocol_Verl 1.pdf). We
received dossiers from six pharmaceutical companies.

Our searches found 3015 citations, unduplicated across databases. Additionally we
detected 198 articles from manually reviewing the reference lists of pertinent review articles.
Forty references stemmed from pharmaceutical dossiers and 6 from public comments. The total
number of citations included in the database was 3259.

B. Study Selection

Two persons independently reviewed abstracts. If both reviewers agreed that the trial did not
meet eligibility criteria, we excluded it. We obtained the full text of all remaining articles.
Records were considered for exclusion if they did not meet pre-established eligibility criteria
with respect to study design or duration, patient population, interventions, outcomes, and
comparisons to antidepressant medications outside our scope of interest.

For this review, results from well-conducted, valid head-to-head trials provide the
strongest evidence to compare drugs with respect to effectiveness, efficacy, and adverse events.
randomized controlled trials of at least 6 weeks’ duration and an outpatient study population with
a sample size greater than 40 participants were eligible for inclusion. We defined head-to-head
trials as those comparing one second-generation antidepressant with another.

We did not examine placebo-controlled trials in detail if head-to-head trials were
available. We viewed Food and Drug Administration approval as evidence for general efficacy;
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therefore, we did not review placebo-controlled trials for Food and Drug Administration-
approved indications except when outcome measures assessed quality of life or other health
outcomes that are not generally required for Food and Drug Administration approval.

If no head-to-head evidence was published, we reviewed placebo-controlled trials for
indications of interest that had not already been approved by the Food and Drug Administration.
We reviewed all placebo-controlled trials for indications without Food and Drug Administration
approval to provide an overview of efficacy without taking drug equivalency into account. In
other words, we did not evaluate the dosage of one drug relative to the dosage of an alternative
drug in a different trial. High dosages may yield greater treatment effects compared to placebo
than do low or medium dosages. Comparisons of treatment effects across trials must, therefore,
be made cautiously.

For adverse events we included both experimental and observational studies. For
observational studies, we included those with large sample sizes (> 100 patients), lasting at least
1 year that reported an included outcome.

Initially, we reviewed studies with health outcomes as primary outcome measures.
Outcomes for efficacy or effectiveness were response, remission, speed of response, relapse,
functional capacity, and hospitalization. If no study measuring health outcomes was available for
a particular indication or population subgroup, we included intermediate outcomes (e.g., changes
in depression scores). Safety outcomes included overall and specific adverse events (e.g.,
suicide, sexual side effects, hyponatremia, weight change, seizures, gastrointestinal symptoms),
withdrawals attributable to adverse events, serious adverse events, and drug interactions.

We included meta-analyses in our evidence report if we found them to be relevant for a
key question and of good or fair methodological quality.” We did not review individual studies if
they were included in a high-quality meta-analysis. We excluded meta-analyses that were not
based on a comprehensive systematic literature search or did not maintain the units of the studies
in their statistical analyses. We checked our database to guarantee that our literature search had
detected trials included in any meta-analyses that we discarded, and we then obtained any
missing articles.

Overall, we included 1083 articles on an abstract level and retrieved 789 of those as full
text articles for background information or to be reviewed for inclusion into the evidence report.
Studies included as abstracts but not retrieved as full text articles were mainly placebo-controlled
trials with respect to key questions or indications for which sufficient evidence from head-to-
head trials was available (see Appendix E).

C. Data Abstraction

We designed and used a structured data abstraction form to ensure consistency of appraisal for
each study. Trained reviewers abstracted data from each study and assigned an initial quality
rating. A senior reviewer read each abstracted article, evaluated the completeness of the data
abstraction, and confirmed the quality rating. We abstracted the following data from included
trials: study design, eligibility criteria, intervention (drugs, dose, duration), additional
medications allowed, methods of outcome assessment, population characteristics, sample size,
loss to follow-up, withdrawals due to adverse events, results, and adverse events reported. We
recorded intention-to-treat results if available.
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D. Quality Assessment

We assessed the internal validity (quality) of trials based on predefined criteria (Appendix B).
These criteria are based on those developed by the US Preventive Services Task Force (ratings:
good-fair-poor)'” and the National Health Service Centre for Reviews and Dissemination."'
External validity (generalizability) was assessed and reported but did not influence quality
ratings.

Two independent reviewers assigned quality ratings; they resolved any disagreements by
discussion and consensus or by consulting a third, independent party. Elements of internal
validity assessment included, among others, randomization and allocation concealment,
similarity of compared groups at baseline, use of intention-to-treat analysis, and overall and
differential loss to follow-up.

Loss to follow-up was defined as the number of persons randomized who did not reach
the endpoint of the study,'? independent of the reason and the use of intention-to-treat analysis.
We adopted a cut-off point of 20 percent loss to follow-up as a limit beyond which bias was
likely to be introduced because of missing endpoint assessments. Trials with more than 20
percent but less than 40 percent loss to follow-up were eligible for a quality rating of fair (but not
good). Studies with more than 40 percent overall loss to follow-up or more than 15 percentage
points differential loss to follow-up between study groups were rated as poor. These cut-off
points took into consideration that loss to follow-up appears to be higher in psychiatric
populations than in other study populations.

Trials that had a fatal flaw in one or more categories were rated poor quality and not
included in the analysis of the evidence report (Appendix C) unless the evidence was severely
lacking for an indication. Trials that met all criteria were rated good quality. The majority of
trials received a quality rating of fair. This includes studies that presumably fulfilled all quality
criteria but did not report their methodologies to an extent that answered all our questions. Thus,
the “fair quality” category includes trials with quite different strengths and weaknesses. The
results of some fair quality studies are likely to be valid; others are probably valid. From 311
eligible articles (218 studies) we excluded 61 (58 studies) on the grounds of poor methodological
quality (Appendix C). Of the included studies, 9 were of poor quality (1 in post-traumatic stress
disorder, 2 in generalized anxiety disorder, and 6 in KQ3—subgroups); we included these studies
because of limited available evidence.

E. Data Synthesis

We conducted meta-analyses of data for head-to-head comparisons for trials that were fairly
homogenous in study populations and outcome assessments. Our outcome measure of choice
was the relative risk of being a responder on the Hamilton Rating Scale for Depression (HAM-
D) or the Montgomery-Asberg Depression Rating Scale (MADRS) (more than 50 percent
improvement from baseline) at study endpoint. We chose this outcome measure because
response to treatment can be viewed as a close proxy to health outcomes. Therefore, such an
outcome measure has more clinical significance than a comparison of mean changes of scores on
rating scales.

For each meta-analysis, we conducted a test of heterogeneity and applied both a random
and a fixed effects model. We report the random effects model results because, in all three meta-
analyses, the results from random and fixed effects models were very similar. If the relative risk
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was statistically significant, we then conducted a meta-analysis of the risk differences to
calculate the number needed to treat on the pooled risk difference.

We assessed publication bias using funnel plots and Kendell’s tests. However, given the
small number of component studies in our meta-analyses results of these tests must be viewed
cautiously. All statistical analyses were conducted using StatsDirect, version 2.3.8.
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RESULTS

Overview

We identified 3213 citations from searches and reviews of reference lists. We identified an
additional 40 citations from dossiers submitted by pharmaceutical companies and 6 from public
comments. Some citations from the dossiers were reported in abstract form only and were
subsequently excluded.

In all, we included 218 studies: 157 randomized controlled trials, 27 meta-analyses, 24
observational studies, and 10 studies of other design. Furthermore, we retrieved 92 articles for
background information. Two studies of interest could not be retrieved after multiple attempts.'*
' Figure 1 (QUORUM Tree) documents the disposition of the 789 articles for these studies.

Reasons for exclusions were based on eligibility criteria or methodological criteria
(Figure 1, QUORUM Tree). Fifty-eight studies (61 articles) that met the eligibility criteria were
later rated as poor quality for internal validity and excluded from the analysis (Appendix C). The
two main reasons for a poor quality rating among randomized controlled trials were high loss to
follow-up (more than 40%) and lack of double-blinding. Among meta-analyses, lack of a
systematic literature search was the main reason for exclusions. A lack of systematic literature
search leads to a selected spectrum of trials and subsequently to biased results.'

Of 218 included studies, 63 percent were financially supported by pharmaceutical
companies; 21 percent were funded by governmental agencies or independent funds. For 16
percent of included studies, we could not determine funding source.

Studies reviewed for this report employed a notable array of diagnostic scales and health
status or quality of life instruments. Most were pertinent to depressive and other disorders
considered in this report, but some are considered more generic instruments to assess, e.g.,
health-related quality of life. Table 4 lists diagnostic scales and health status or quality-of-life
instruments encountered in this literature and used in this report.
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Table 4. Abbreviations and full names of diagnostic scales and other instruments

Abbreviation Full name of instrument

BDI Il Beck Depression Inventory Il

BQOL Battelle Quality of Life Measure

Beck’s SSI Scale for Suicide Ideation

CAS Clinical Anxiety Scale

CAPS Clinician Administered PTSD Scale

CCEl Crown Crisp Experiential Index

CDRS Cornell Dysthymia Rating Scale

CaGl Clinical Global Impressions

CGl -l Clinical Global Impressions Improvement Scale

CGl-S§ Clinical Global Impressions Severity Scale

CIS Clinical Interview Schedule

DSM - IV Diagnostic and Statistical Manual of Mental Disorders, version IV

ESRS Extrapyramidal Symptom Rating Scale

FSQ Functional Status Questionnaire

GHQ General Health Questionnaire

HAD Hospital Anxiety and Depression Rating Scale

HADRS Hamilton Depression Rating Scale

HAM — A Hamilton Rating Scale for Anxiety

HAM - D Hamilton Rating Scale for Depression

IDAS Irritability, depression, and anxiety scale

IDS C Inventory for Depressive Symptomatology — Clinician Rated

IDS SR Inventory for Depressive Symptomatology — Self Rated

MADRS Montgomery Asberg Depression Rating Scale

MMSE Mini Mental State Examination

MOCI Maudsley Obsessive Compulsive Inventory

PAS Panic and Agoraphobia Scale

PRIME MD Primary Care Evaluation of Mental Disorder

PSE Present State Examination

PGIS Patient Global Improvement Scale

QLDS Quality of Life in Depression Scale

QLSQ Quality of Life Enjoyment and Satisfaction Questionnaire

RCIS Revised Clinical Interview Schedule—Shona Version

SADS Schedule for Affective Disorders and Schizophrenia

SCAG Sandoz Clinical Assessment Geriatric Scale

SF-36 Medical Outcomes Study Health Survey - Short Form 36

SIGH SAD Structured Interview Guide for the Hamilton Depression Rating Scale,
Seasonal Affective Disorders Version

SIP Sickness Impact Profile

SCID Structured Clinical Interview for DSM Il Revised

SCL 25 Hopkins Symptom Checklist 25 item version

SLT Shopping List Task

SDS Sheehan Disability Scale

SDS Self rating Depression Scale

SSQ Shona Symptom Questionnaire

Y-BOCS Yale Brown Obsessive Compulsive Scale
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Key Question 1.

For outpatients with depressive, anxiety, adjustment, and/or premenstrual
dysphoric disorder, do second-generation antidepressants differ in efficacy?

We included 125 randomized controlled trials, 18 meta-analyses, and 1 study of other design. Of
the randomized controlled trials, 91 were head-to-head trials; 34 were placebo-controlled trials.

|. For adult outpatients with depressive disorder (major depressive disorder and
dysthymia subtypes) and pediatric outpatients with major depressive disorder, do
second-generation antidepressants differ in efficacy?

A. Major Depressive Disorder in Adults

The following drugs are currently approved by the Food and Drug Administration for the
treatment of depressive disorders in adults: citalopram, escitalopram, fluoxetine, paroxetine,
sertraline mirtazapine, duloxetine, venlafaxine, bupropion, and nefazodone.

A comparative effectiveness review of the pharmacological treatment of adult depression,
conducted for AHRQ (Agency for Healthcare Research and Quality), employed statistical
methods to evaluate the comparative efficacy for each possible comparison among second-
generation antidepressants.'” Authors used meta-regression and network meta-analyses to
conduct indirect comparisons of the response rates of drugs with insufficient direct head-to-head
evidence. Their conclusion was that results from direct and indirect comparisons indicate that no
substantial differences exist among second-generation antidepressants. A fair meta-analysis
comparing paroxetine with some second-generation antidepressants,'® a meta-analysis comparing
venlafaxine to selective serotonin reuptake inhibitors'’ and a systematic review conducting
indirect comparisons of escitalopram with venlafaxine XR'® provide consistent results.

Since the publication of the AHRQ report 14 new head-to-head trials have been
published.'®?? Results of these studies are consistent with the findings from the AHRQ report
and it appears very unlikely that this new evidence would have led to changes in the statistical
results. We have added information on these new studies to Table 6 and describe them in more
detail in the chapter on the respective comparisons if they have added new, relevant information.

Seven systematic reviews and 72 randomized controlled trials compared the effectiveness
or efficacy of one second-generation antidepressant to another for treating patients with major
depressive disorder (Table 6).

Most subjects were younger than 60 years. Inclusion was generally determined on a
criteria-based diagnosis (DSM-III-R, DSM-IV]) of major depressive disorder and a predefined
cut-off point of a universally used depression scale (e.g., HAM-D: 18 or MADRS: 19). Most
patients had moderate to severe depression as measured by a variety of scales. Most studies
excluded patients who had additional Axis I disorders, high suicidal risk, or progressive medical
diseases or who used psychotherapy, electroconvulsive therapy, or psychotropic medications.

Most trials used one or more of the following outcome measures:

= response rate, e.g., more than 50 percent improvement of symptoms on a depression
symptoms rating scale, or much or very much improved as assessed by a global
assessment method;

= rate of remission; or
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= changes in scores on depression scales

Quality of life and functional capacity were rarely assessed, and if they were, they were
considered only as a secondary outcome. Most studies employed both physician-rated scales
(e.g., HAM-D, MADRS, Clinical Global Impressions Scale [CGI]) and patient-rated scales (e.g.,
Hospital Anxiety and Depression Rating Scale [HAD-A], Battelle Quality of Life Scale). All
studies used physician-rated scales to assess the main outcome measures.

In the majority of studies, the primary endpoints were changes from baseline or rates of
response or remission on investigator-rated diagnostic depression scales such as the HAM-D or
MADRS. Changes on such diagnostic depression scales are generally viewed as intermediate
outcomes rather than health outcomes and are not always reliably related to changes in health
outcomes. Response or remission, even when deducted from such a scale (e.g., response is
defined as a 50% improvement of scores on HAM-D or MADRS), could be seen as proxies to
health outcomes. Therefore, we focused on differences in response or remission rates rather than
differences in changes of scores.

Most studies received a fair rating for internal validity. The generalizability of the results
was hard to determine and might often be limited. Most trials (65 %) were of short (6 to 8 weeks)
or medium (9 to 11 weeks) duration; 35 percent reported a follow-up of 12 weeks or more. Two
European trials®® ** and one US trial®® in primary care settings, with less stringent eligibility
criteria, could be viewed as effectiveness trials. These studies also had long periods of follow-
up.**** Drug equivalency was present in all included studies.

Trial reporting was often incomplete. Most articles did not report the method of
randomization or allocation concealment. Although last-observation-carried-forward methods (or
LOCEF analysis, which means that the last observed measurement serves as the substitute for
missing values because of the drop out of patients at different time points) were a frequent
method of intention-to-treat analysis, few authors reported the overall number of patients lost to
follow-up from randomization to the end of the trial. The percentage of imputed measurements, a
potential source of bias, was sometimes hard to assess. Many studies did not report the ethnic
backgrounds of participants.

Loss to follow-up (number of patients randomized who did not proceed to endpoint), a
potential source of bias, was a frequent problem of internal validity. High drop-out rates may be
attributable to specific characteristics of a psychiatric outpatient population and a relatively high
rate of adverse events in the examined drug class.

Selective serotonin reuptake inhibitors compared to selective serotonin reuptake
inhibitors in adult outpatients with major depressive disorder

Citalopram compared with escitalopram

Five published trials’®*’and one unpublished*' trial all of fair quality, compared the efficacy of
escitalopram and citalopram. Four studies were conducted over 8 weeks, two of them as fixed
dose trials®®>"? (escitalopram 10 mg/d and 20 mg/d to citalopram 20 mg/d and 40 mg/d).
Overall, results favored escitalopram over citalopram. Three studies reported statistically
significantly higher response and remission rates for escitalopram than for citalopram. One trial
was a fair-rated European/Canadian flexible dose study that compared the efficacy and
tolerability of citalopram (20-40 mg/d) to escitalopram (10-20 mg/d) and placebo in 471
depressed outpatients attending primary care centers.*® Loss to follow-up was 7 percent.
Intention-to-treat results showed that the escitalopram group had significantly more responders
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(> 50% improvement on MADRS; 63.7% compared with 52.6%; P=0.021) and remitters
(MADRS < 12; 52.1% compared with 42.8%; P<0.036) than the citalopram group. Escitalopram
was numerically better at all time points on all three efficacy scales (MADRS, CGI-1, CGI-S).
The study did not assess health outcomes.

An unpublished, flexible-dose study, derived from the FDA-CDER database, did not find
any statistically significant differences in efficacy outcomes between escitalopram and
citalopram.*!

A pooled analysis of data from three randomized controlled trials concluded that
escitalopram significantly improved sleep disturbance compared to citalopram.**

It may be significant, however, that both citalopram and escitalopram are produced by the
same manufacturer who funded all four available studies. Generic brands of citalopram are
available in the US, while escitalopram is still patented.

Table 5. Characteristics and effect sizes of studies comparing citalopram to
escitalopram

Dosage
Esc. - Cit. Quality
Study N Duration  mg/d Response(%) Remission(%) Rating
51.2 compared
Daosta 491 Bweeks 20 COMPAred yith 456 NR Fair
P=NR (NS)
10 compared 50 compared with
with 40 éiﬁR NS) NR
63 compared with
gg(')%rs'?a etal. 357 gweeks Jv(i)tﬁ%‘pared 55 NR Fair
P<0.05
o wooke 10 compared gg compared with \R
with 20 P=NR (NS)
63.7 compared 52.1 compared
'5883'3% etal. 471 gweeks Jv(i’tﬁgoc_%’pared with 52.6 with 42.8 Fair
P=0.021 P=0.036
76.1 compared 56.1 compared
oo etal 280 Bweeks 20 COMPAed  yith 615 with 43.6 Fair
P=0.009 P=0.04
46 compared with
Zﬁgﬂ&fjd)m 243 Bweeks |20 comPared g4 NR Fair
P=NR
10 compared \?v?tk? :ngpared 89.8 compared
Yevtushenko 330 6 weeks with 10 com ar.ed with with 25.5 Fair
et al. 2007*° compared with ¢ 3p compared with
20 P<0.001 50.9

We conducted two meta-analyses of these studies comparing the effects of citalopram to
escitalopram on MADRS scores at weeks 6 to 8. The outcome of the first meta-analysis was the
relative risk of being a responder on the MADRS scale (Exhibit 1). A “response” was defined as
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an improvement of 50 percent or more on the MADRS scale. Pooled results included 1759
patients and yielded a statistically significant additional treatment effect for escitalopram. The
relative risk that a patient would respond was 1.15 (95% CI 1.08 to 1.22) for escitalopram
relative to citalopram. Both random effects and fixed effects models presented similar,
statistically significant results. The number needed to treat to gain one additional responder
based on the pooled risk difference is 12 (95% CI 7 to 32).

The second meta-analysis was an effect size meta-analysis assessing the pooled
difference of points on the MADRS scale (Exhibit 2). The weighted mean difference (WMD)
presented an additional treatment effect of a 1.51 point reduction (95% CI 0.58 to 2.45; P=0.01)
for escitalopram compared to citalopram. Although statistically significant, the clinical
significance of the actual difference in effect sizes may be questionable. A 1.3 point change on
the MADRS represents about one-fifth to one-quarter of a standard deviation. A recent methods
study concluded that, in general, a change of about one-half of a standard deviation on a health-
related scale reflects a minimally important difference for a patient.*’

Both citalopram and escitalopram are produced by the same manufacturer, which funded all four
available studies. Generic brands of citalopram are available in the United States; escitalopram is
still under patent protection.

Citalopram compared with fluoxetine

In a fair-rated trial from France, 397 outpatients with major depressive disorder attending general
practices were randomly assigned to citalopram (20 mg/d) or fluoxetine (20 mg/d) over 8
weeks.** Loss to follow-up was 12.6 percent. No intention-to-treat analysis was conducted for
efficacy measures. Citalopram had a faster onset of efficacy with significantly more patients
rated as responding on the MADRS scale (P=0.048) or completely recovered on MADRS and
HAM-D scales (P=0.034, P=0.025) after 2 weeks. By 8 weeks, however, MADRS or HAM-D
scores showed no statistically significant differences.

Citalopram compared with sertraline

A good-quality Swedish study assessed the effectiveness of citalopram (20-60 mg/d) and
sertraline (50-150 mg/d) in 400 patients in general practice during 24 weeks of treatment.*® The
majority of patients suffered recurrent depression (sertraline, 56%; citalopram, 65%) and used
other medications for medical illnesses (sertraline, 55%; citalopram, 44.5%). Loss to follow-up
was 18 percent. The investigators found no significant differences between treatment groups in
any measures of depression severity at any point in time (MADRS, Clinical Global Impressions
Severity Scale [CGI-S]), Clinical Global Impressions Improvement Scale [CGI-I]). Also, in a
subgroup analysis of patients with recurrent depression, they did not report any differences in
effectiveness between drugs. Response rates were similar at week 24 (sertraline, 75.5%.
citalopram, 81.0%). Treatment groups did not differ significantly in adverse events. This study
was one of only a few trials that had not been funded by the pharmaceutical industry.

Escitalopram compared with fluoxetine

A fair, 8-week fixed dose trial evaluated the comparative efficacy of escitalopram (10 mg/d),
fluoxetine (20 mg/d), and placebo in depressed patients 65 years or older.*’ At study endpoint
neither active drug was more efficacious than placebo. MADRS response rates were 46 percent,
37 percent, and 47 percent for patients on escitalopram, fluoxetine, and placebo, respectively.
Withdrawal rates were significantly higher among patients on fluoxetine than on escitalopram
(17% compared with 26%; P<0.05).
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Escitalopram compared with paroxetine

Two fair studies evaluated the comparative effectiveness and safety of escitalopram and
paroxetine.””*® An 8-week flexible dose study (escitalopram : 10-20 mg/d; paroxetine 20-40
mg/d) did not identify any statistically significant differences in efficacy between the two
treatment groups (MADRS) after 8 weeks of treatment.”® Response (68% compared with 72%)
and remission (56% compared with 65%) were similar between patients on escitalopram and
paroxetine. The second study, a 24-week fixed- dose trial reported similar findings, however,
higher remission rates of patients on escitalopram than on paroxetine reached statistical
significance after 24 weeks (75% compared with 67%; P<0.05).” In both trials patients taking
paroxetine had higher discontinuation rates than those on escitalopram. In the fixed dose study,
this difference reached statistical significance (32% compared with 19%; P<0.01).*’

Escitalopram compared with sertraline

A fair, 8-week trial, funded by the producers of escitalopram, compared fixed-dose escitalopram
(10 mg/d) with flexible-dose sertraline (50-200 mg/d) in 212 outpatients with major depressive
disorder.”’At study endpoint, no differences in efficacy could be detected between the two
treatment groups. Seventy-two percent of patients on escitalopram and 69 percent of patients on
sertraline achieved HAM-D treatment response, 49% and 53% achieved remission. Other
efficacy outcomes (HAM-A, CGI-I, CGI-S, CES-D) were also similar between treatment groups.

Fluoxetine compared with fluvoxamine

Two fair studies evaluated the comparative effectiveness and safety of fluoxetine and
fluvoxamine in outpatients with major depressive disorder.***” A 7-week flexible dose study
(fluoxetine: 20-80 mg/d; fluvoxamine 100-150 mg/d) did not identify any statistically significant
differences in efficacy between the two treatment groups (HAM-D, HAM-A, CGI-S, Raskin-
Covi Scale, Hopkins Symptoms Checklist).”’ Both treatment regimens significantly improved
scores on assessment scales. The second study was a 6-week fixed dose European trial
(fluoxetine 20 mg/d; fluvoxamine 100 mg/d) in 184 outpatients with major depressive disorder.*®
Results are consistent with those of the flexible-dose study; the primary outcome measure
(HAM-D) was not significantly different at any time. The drugs were equally effective for
secondary outcome measures (CGI, Clinical Anxiety Scale [CAS], the Irritability, Depression,
and Anxiety Scale [IDAS], Beck’s Scale for Suicide Ideation [Beck’s SSI]) such as suicidal
ideation, sleep, anxiety, and severity of illness at endpoint. Fluvoxamine had significantly more
responders on CGI-S (29% compared with 16%; P<0.05) and a greater reduction of CGI-S
scores (P<0.05) at week 2 but not at weeks 4 or 6.

Fluoxetine compared with paroxetine

Seven fair-rated studies compared fluoxetine to paroxetine.”*>* Two randomized controlled trials
were conducted in a population older then 60 years.*>! The best trial was an Italian study
lasting 1 year that enrolled 242 patients to compare the effects of fluoxetine (20-60 mg/d) and
paroxetine (20-40 mg/d) on mood and cognitive function in depressed, nondemented persons (65
years or older).*® Paroxetine had a faster onset of action and a significantly greater improvement
of HAM-D scores during the first 6 weeks (week 3: P<0.05; week 6: P<0.002). For up to a year
paroxetine was effective in a higher percentage of patients than fluoxetine (P<0.002 by Kaplan-
Meier analysis). Treatment groups did not differ significantly in CGI scores. Fluoxetine had
more severe adverse events than paroxetine (22 compared with 9; P<0.002).
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The other six studies®>* lasted 6 to 12 weeks. Loss to follow-up was between 20 and 36
percent. Two studies supported a faster onset of action of paroxetine than fluoxetine,””>' four
trials did not.*” **>* In one study paroxetine-treated patients older than 60 years had a
significantly greater response rate on HAM-D and MADRS scales (37.5% compared with
17.5%; P=0.04) than fluoxetine-treated patients. Patients on paroxetine had significantly better
Mini Mental State Examination (MMSE) and Sandoz Clinical Assessment Geriatric Scale
(SCAG) scores assessing cognitive function at week 3 than did those on fluoxetine. Five studies
did not find differences in the improvement of anxiety in patients with depression.*®*->*>* A
Canadian randomized controlled trial assessed anxiolytic activity and akathisia as secondary
outcome measures and could not detect any significant differences between treatment groups.”
However, study groups in this trial were not similar at baseline with respect to recurrent
depression (paroxetine 76.5% compared with fluoxetine 59.5%), the validity of results might be
limited.*’

We conducted a meta-analysis of six of these studies comparing the effects of fluoxetine
to paroxetine on HAM-D scores at the end of follow-up.**>* A “response” was defined as an
improvement of 50 percent or more on the HAM-D scale. The seventh study could not be
included because the article did not provide the necessary data.*® The statistical analysis included
795 patients. Results (Exhibit 3) show that the response rate did not differ significantly between
fluoxetine and paroxetine (relative risk 1.09; 95% CI 0.97 to 1.21) for the random effects model,
and the fixed effects model was similarly nonsignificant. Tests for heterogeneity were not
significant. Funnel plot, Kendell’s test, and L’ Abbe plot did not indicate major biases. However,
given the small number of component studies, results of these tests must be viewed cautiously.

9

Fluoxetine compared with sertraline
Six studies compared fluoxetine to sertraline.** *> >3 The top-level evidence consisted of two
effectiveness trials®* *> and one efficacy trial’® with long periods of follow-up.

Two fair-rated, multicenter trials from France were conducted in office settings (private
psychiatrists and general physicians [GPs]).>* >® The psychiatrists’ study randomized 238
patients for 24 weeks and the GP study 242 patients for nearly 26 weeks (180 days) to fluoxetine
(20-60 mg/d) or sertraline (50-150 mg/d). The majority of patients had concomitant medical
conditions. Both studies assessed quality of life as a secondary outcome measure (Sickness
Impact Profile [SIP], Functional Status Questionnaire [FSQ]). Exclusion criteria were less
stringent in the GP trial than the psychiatrist trial. Loss to follow-up was 4.5 percent in the GP
trial and 29.8 percent in the psychiatrist trial. In the GP trial, researchers conducted outcome
assessments only at day 120 and day 180, but patients could choose to consult the physician at
any time. Intention-to-treat analyses in both studies did not reveal any statistically significant
differences in any primary (MADRS, HAM-D, CGI) or secondary (Covi Anxiety Scale, HAD,
SIP, Leeds Sleep Evaluation) efficacy measures or in the incidence of adverse events.

The ARTIST trial was an open-label randomized controlled trial designed as an
effectiveness study and carried out in a primary care setting (primary care physicians) over 9
months.*® Treatments were randomly allocated. This study enrolled 601 patients at 76 primary
care sites. Initial diagnosis for enrollment was not based on diagnostic criteria but rather on the
judgment of the treating physician. Criteria-based evaluation classified 74 percent of patients as
having major depressive disorder, 18 percent dysthymia, and 8 percent minor depression.
Patients’ treatments could be switched among study drugs or to other antidepressive medications
as needed. Intention-to-treat analysis maintained the original randomization. Outcome measures
assessing changes in depression and health-related quality of life measures (work, social and
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physical functioning, concentration and memory, sexual functioning) were administered over the
telephone by a blinded third party. Range of dosage and loss to follow-up were incompletely
reported. Results did not reveal any significant differences among drugs in any outcome
measures at either 3 or 9 months. All treatment groups significantly improved during the study
compared to baseline. Subgroup analyses did not show different effectiveness for patients with
major depressive disorder or for those older than 60 years.

Three additional fair-rated trials did not find any significant differences in primary
outcome measures (HAM-D, MADRS, CGI-S).>>*>°"* Treatment durations varied from 6 to
16 weeks. One study was conducted in 236 participants older than 60 years.””*” In this
randomized controlled trial, outcome measures also included quality of life (Q-LES-Q) and
cognitive assessments (Shopping List Task [SLT], MMSE, Digital Symbol Substitution Test).
Results on these health outcome measures were similar for both drugs. A subgroup analysis of 75
patients 70 years of age or older showed a greater response rate for sertraline-treated patients
(P=0.027).”

We conducted a meta-analysis of five of these studies comparing the effects of fluoxetine
to sertraline on HAM-D scores at study endpoint.**>* > All studies except one were
financially supported by the manufacturer of sertraline. Results are presented in Exhibit 4. We
excluded one study because a different diagnostic scale measured the outcome.*” Our outcome
measure was the relative risk of being a responder on HAM-D or MADRS scales at study
endpoint. A “response” was defined as an improvement of 50 percent or more on the HAM-D
scale. Pooled results included 1190 patients and yielded a modest additional treatment effect for
sertraline just reaching statistical significance. The relative risk of being a responder at study
endpoint was 1.10 (95% CI 1.01 to 1.22) for sertraline relative to fluoxetine. Both random effects
and fixed effects models presented similar, statistically significant results. The number needed to
treat to gain one additional responder based on the pooled risk difference is 17.

A meta-analysis of responders based only on the HAM-D scale did not yield different
results. However, all included studies were of fair quality, with some having a loss to follow-up
of more than 30 percent. Tests for heterogeneity were not significant. Funnel plot, Kendell’s test
and L’ Abbe plot did not indicate major biases. However, given the small number of component
studies results of these tests must be viewed cautiously.

Paroxetine compared with fluvoxamine

Two randomized controlled trials, one flexible-dose® and one fixed-dose,’' compared the
efficacy and safety of paroxetine and fluvoxamine. The flexible-dose trial was a fair 7-week
randomized controlled trial comparing the efficacy and safety of paroxetine (20-50 mg/d) and
fluvoxamine (50-150 mg/d) in 60 outpatients with major depressive disorder.”® Loss to follow-up
was 30 percent. Results presented no statistically significant differences on HAM-D, HAM-A,
CGl, and SCL-56. Significantly more paroxetine than fluvoxamine patients suffered from
sweating (33% compared with 10%; P=0.028). The fixed-dose trial provided consistent
findings.*'

Paroxetine compared with sertraline

One fair-rated Swedish randomized controlled trial compared paroxetine (20-40 mg/d) to
sertraline (50-150 mg/d) in a 24-week study.®® A total of 353 patients participated. Outcome
measures included MADRS, CGI, and Battelle Quality of Life Measure (BQOL). Loss to follow-
up was 35.4 percent. LOCF analysis yielded no significant differences in primary outcome
measures (MADRS, CGI) at any point in time. Clinically significant improvement occurred over
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baseline among all quality-of-life factors. Treatment groups did not differ significantly on BQOL
factors. Diarrhea was more frequent in the sertraline group (35.2% compared with 15.2%;
P<0.01). Patients in the paroxetine group had higher rates of fatigue (45.8% compared with
21.0%; P<0.01), decreased libido in females (8.8% compared with 1.8%; P<0.05), micturition
problems (6.2% compared with 0.6%; P<0.05), and constipation (16.4% compared with 5.7%;
P<0.01).

Sertraline compared with fluvoxamine

A fair-rated, 7-week study compared the depression scores and tolerability of sertraline (50-200
mg/d) and fluvoxamine (50-150 mg/d) in 97 depressed patients.” Loss to follow-up was 30.9
percent. Efficacy did not differ significantly between treatment groups. Both regimens led to
significant improvements in depression scores from baseline (HAM-D, CGI). Significantly more
patients withdrew because of adverse events in the fluvoxamine group (N=9) than in the
sertraline group (N=1; P=0.016). Sertraline-treated patients reported a significantly greater rate
of sexual dysfunction (28% compared with 10%; P=0.047).

A fair-rated, small Italian randomized controlled trial (N=64) randomly assigned
asymptomatic patients with a history of unipolar depression and at least one episode within the
past 28 months to prophylactic sertraline (100-200 mg/d) or fluvoxamine (200-300 mg/d)
treatment for 24 months.**® Patients who remained without recurrence (N=47) prolonged their
treatment for another 24 months in an open-label manner. Primary outcome measures were
monthly HAM-D assessments. There was no loss to follow-up. Recurrence during the first 2
years of prophylactic treatment did not differ significantly between treatment groups (single
recurrence: 21.9% of sertraline-treated patients compared with 18.7% of fluvoxamine patients; z
=0.14, P=0.88). At the 4-year follow-up, no significant differences in recurrences were apparent
(sertraline, 13.6%; fluvoxamine, 20%). Adverse events did not differ significantly during the first
24 months of prophylactic treatment.

Other second-generation antidepressants compared to selective serotonin
reuptake inhibitors in adult outpatients with major depressive disorder

Duloxetine compared with fluoxetine

A fair 8-week randomized controlled trial assigned 173 patients to duloxetine (40-120 mg/d),
fluoxetine (20 mg/d), or placebo.®® Overall loss to follow-up was 35 percent. Results revealed no
statistically significant differences between duloxetine and fluoxetine in response (49%
compared with 45%) and remission (43% compared with 30%). However, the fixed-dose design
for fluoxetine but not for duloxetine reduces the validity of this direct comparison.

Duloxetine compared with escitalopram

Three fair, fixed-dose studies compared duloxetine (60 mg/d) to escitalopram (10-20 mg/d).
> The longest study (N=295) lasted 24 weeks.”* An 8-week non-inferiority trial (N=684) did not
detect any differences in onset of action or efficacy outcomes (HAM-D) between duloxetine and
escitalopram.'® Likewise, after 24 weeks response (73% compared with 77%) and remission
(70% compared with 73%) rates were similar between duloxetine and escitalopram. No
differences in efficacy could be detected on the HAM-A and CGI-I scales after 24 weeks. In two
trials patients on duloxetine had statistically significantly higher discontinuation rates due to
adverse events than patients on escitalopram (17% compared with 9%; P<0.05).>**

19, 24,
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Duloxetine compared with paroxetine

Three fair, 8-week, fixed-dose trial assessed the comparative efficacy of duloxetine (60 mg/d),
duloxetine (80 mg/d), duloxetine (120 mg/d), paroxetine (20 mg/d), and placebo.”> > %" In all
three trials efficacy outcomes were similar among duloxetine and paroxetine regimens. In the
largest study, 60 percent of patients on duloxetine achieved response and 49 percent remission
compared with 65 percent and 50 percent of patients on paroxetine.”? Important to note is that
these trials compared a low to medium dose of paroxetine (20 mg) to a medium (80 mg) and high
dose (120 mg) of duloxetine.

Mirtazapine compared with fluoxetine

A Taiwanese study compared mirtazapine (30-45 mg/d) to fluoxetine (20-40 mg/d) over 6 weeks
in 133 moderately depressed Chinese patients.®® Overall loss to follow-up was 39.4 percent; the
drop-out rate was higher in the mirtazapine than the fluoxetine group (45.5% compared with
33.3%; P=NR). LOCF analysis showed no significant differences in any primary outcome
measures. More mirtazapine-treated patients than fluoxetine-treated patients reached response
and remission at all time points of the study, but none of these differences was statistically
significant. No differences in the incidence of adverse events were statistically significant.

Mirtazapine compared with paroxetine

Two trials assessed the efficacy of mirtazapine (15-45 mg/d) and paroxetine (20-40 mg/d).
The German study enrolled 275 patients in a 6-week trial.”” The US trial randomized 255
participants for 8 weeks.” Loss to follow-up was 23 percent and 27 percent, respectively. In both
trials, mirtazapine and paroxetine were equally effective in reducing HAM-D scores at the
endpoint. Mirtazapine led to a faster response in both trials. In the German study, 23.2 percent of
mirtazapine-treated patients and 8.9 percent of paroxetine-treated patients responded to the
treatment at week 1 (P<0.002). A Kaplan-Meier analysis in the US trial showed a significantly
faster time to response for mirtazapine than for paroxetine (mean 26 days compared with mean
40 days; P=0.016). No significant difference in response rates on the CGI scale was noted. Both
trials reported weight gain in significantly more mirtazapine-treated patients than in paroxetine-
treated patients (P<0.05). Paroxetine-treated patients in the US study reported significantly
higher rates of nausea, tremor, and flatulence (P<0.05). The number needed to treat to yield one
additional responder at weeks 1 or 2 is 7.

69, 70

Mirtazapine compared with sertraline

One fair-rated, recent multinational European study examined the onset of efficacy of
mirtazapine (30-45 mg/d) compared to that of sertraline (50-150 mg/d) in 346 outpatients.”' Loss
to follow-up was 20.8 percent. Onset of action was faster for the mirtazapine group. The mean
change of HAM-D scores was significantly greater during the first 2 weeks for mirtazapine than
for sertraline (P<0.05); after 2 weeks the difference remained greater but lacked statistical
significance. CGI scores did not show significant differences, but MADRS score were
significantly greater at week 1 in the mirtazapine group. The Changes in Sexual Functioning
Questionnaire did not show significant differences although for mirtazapine the trend was
positive. A significantly higher number of patients withdrew because of adverse events in the
mirtazapine group (12.5% compared with 3%; P=NR).
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Venlafaxine compared with citalopram

A fair European 6-month study compared venlafaxine ER (37.5-150 mg/d) to citalopram (10-30
mg/d) for the treatment of depression in elderly outpatients (mean age 73 years).”* No statistical
differences in any outcome measures (MADRS, CGI-S, CGI-I) could be detected at study
endpoint. The remission rates were 19 percent for venlafaxine and 23 percent for citalopram.
Both treatment groups reached a 93 percent response rate.

Venlafaxine compared with escitalopram

Two fair 8-week studies assessed the comparative effectiveness of venlafaxine XR and
escitalopram.” ’* A fair European, multinational study assigned 293 patients to escitalopram
(10-20 mg/d) or venlafaxine XR (75-150 mg/d).” Results presented no statistically significant
differences in response (venlafaxine XR: 79.6%; escitalopram: 77.4%) and remission
(venlafaxine XR: 69.7%; escitalopram: 69.9%). Survival analysis of the intention-to-treat
population indicated that escitalopram-treated patients achieved sustained remission 6.6 days
earlier than patients on venlafaxine XR (P<0.01). Significantly more patients on venlafaxine XR
than on escitalopram reported nausea (26% compared with 17%; P<0.05), sweating (12.5%
compared with 6%; P<0.05), and constipation (6% compared with 2%; P<0.05).

The second trial reported similar results.”* No statistically significant differences were
apparent between venlafaxine XR and escitalopram in response (48% compared with 58.8%) and
remission rates. Significantly more patients in the venlafaxine group withdrew because of
adverse events (16% compared with 4%; P<0.01) or reported nausea (24% compared with 6%;
P<0.05).

Venlafaxine compared with fluoxetine

A South American multicenter study with a good quality rating randomized 382 patients to
venlafaxine (75-150 mg/d) or fluoxetine (20-40 mg/d) for 8 weeks.” Patients were
predominantly female and moderately to severely ill. The majority had a previous history of
depression (venlafaxine, 79.6%; fluoxetine, 77.4%). Loss to follow-up was 12.3 percent. LOCF
analysis yielded no significant differences between study groups in any primary efficacy
measures (HAM-D, MADRS, CGI, Hopkins Symptom Checklist). Both treatment groups
showed significant decreases of HAM-D and MADRS scores from baseline (P<0.05). Response
rates were similar in both treatment groups (venlafaxine, 80.6%; fluoxetine, 83.9%). No
significant differences in adverse events were observed.

Three fair-rated studies reported mixed results about the efficacy of venlafaxine and
fluoxetine in comorbid patients with high anxiety’® "’ or generalized anxiety disorder.” " Only
one study reported significantly greater response rates on HAM-D (71.9% compared with 49.3%;
P=0.008) and MADRS (75.0% compared with 49.3%; P=0.001) for venlafaxine than for
fluoxetine.”® At the end of the trial, 59.4 percent of venlafaxine-treated patients and 40.3 percent
of fluoxetine-treated patients were in remission (P=0.028). All three studies presented greater
improvements on anxiety scales (HAM-A, Covi Anxiety Scale) in patients treated with
venlafaxine than with fluoxetine. However, differences were only statistically significant in one
trial (Covi Anxiety scale: P=0.0004).”° Two studies reported significantly more dizziness
(P<0.001) and sweating (P<0.05) in the venlafaxine group than in the fluoxetine group.”””

Seven additional trials also provided predominantly consistent evidence on a similar
efficacy of venlafaxine and fluoxetine.?** %**2 Only one study reported a significantly higher
response rate of venlafaxine than fluoxetine (72% compared with 60%; P=0.023)."!
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We conducted a meta-analysis of eight studies comparing venlafaxine to fluoxetine.”*"

76-78.80-82 A1 studies were financially supported by the manufacturer of venlafaxine. Three
studies were excluded because of missing data.**** ”> The main outcome measure was the
response to treatment on HAM-D at study endpoint. Results (Exhibit 5), based on 2593 patients,
show no statistical difference between venlafaxine and fluoxetine (relative risk 0.04; 95% CI -
1.20E-04 — 0.080). Tests for heterogeneity were not significant. Funnel plot, Kendell’s test, and
L’ Abbe plot did not indicate major biases. However, given the small number of component
studies results of these tests must be viewed cautiously.

These findings are similar to results of a meta-analysis recently reported by Smith et al.
(2002).® Venlafaxine showed a modest but statistically significantly greater standardized effect
size (-0.14; 95% CI -0.22 to -0.06) and a significantly greater OR for remission (OR 1.42; 95%
CI 1.17 to 1.73) compared to fluoxetine. The OR for response was numerically greater for
venlafaxine but did not reach statistical significance (OR: 1.17; 95% CI 0.99 to 1.38). This study
included inpatients and therefore did not meet the eligibility criteria for this report.

Venlafaxine compared with paroxetine

Two fair studies compared venlafaxine to paroxetine.***> A Spanish study compared venlafaxine
(75-150 mg/d) to paroxetine (20-40 mg/d) in outpatients (N=84) with either major depressive
disorder or dysthymia over 24 weeks.** The majority (88%) of patients were female. The
percentage of dysthymic patients was not reported, and the authors did not differentiate between
dysthymia and mild or moderate depression. Loss to follow-up was 32 percent, with a
substantially higher loss to follow-up in the venlafaxine group (39% compared with 26%).
Intention-to-treat analysis yielded no significant differences between treatment groups on any
primary outcome measures (HAM-D, MADRS, CGI) at 24 weeks. However, sample size for this
study was small, and it was underpowered because it had been designed as a pilot study.

A 12-week, British fixed-dose trial randomized 361 mainly moderately ill patients (based
on CGI severity score) treated in 43 general practices to either venlafaxine XR (75 mg/d) or
paroxetine (20 mg/d).* Loss to follow-up was 27.4 percent. Results revealed no significant
differences in efficacy measures, quality of life scores, or adverse events between study groups.

Venlafaxine compared with sertraline

Two good trials®**” and one fair®' trial compared the efficacy of sertraline to venlafaxine. A
good quality Scandinavian trial compared venlafaxine (75-150 mg/d) to sertraline (50-100 mg/d)
in 147 patients who were mainly moderately to markedly ill.*” Study duration was 8 weeks; loss
to follow-up was 19 percent. Both treatment groups showed statistically significant reductions in
MADRS, HAM-D, and CGI scores. Response rates on the HAM-D scale were higher for
venlafaxine at the endpoint (83% compared with 68%; P=0.05), as were remission rates (68%
compared with 45%; P=0.008). No significant differences were noted for response or remission
rates on MADRS and CGI scales. No significant differences were observed for adverse events.
By contrast, the other two studies did not find any differences in efficacy between sertraline(50-
150 mg/d) and venlafaxine XR (75-225 mg/d).zl’ 86

Bupropion compared with selective serotonin reuptake inhibitors

A recent, fair-rated meta-analysis compared the benefits and risks of bupropion to selective
serotonin reuptake inhibitors as a class in 1332 adult outpatients with major depressive
disorder.*® The age of the participants ranged from 36 to 70 years. The analysis included five
double-blinded, head-to-head randomized controlled trials with study durations from 6 to 16
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weeks. Three trials assessed the efficacy and safety of bupropion compared with sertraline, one
assessed bupropion compared with paroxetine, and one assessed bupropion compared with
fluoxetine. The weighted mean differences of CGI-S and HAM-A scores did not differ
significantly between bupropion and selective serotonin reuptake inhibitors. However, the
authors could not pool data on HAM-D and CGI-S because of lack of data.

Bupropion compared with escitalopram

A fair pooled data analysis of two identically designed randomized controlled trials assessed the
comparative efficacy of bupropion XL (300-450 mg/d), escitalopram (10-20 mg/d), and
placebo.”*Both studies lasted 8 weeks and enrolled a total of 830 patients. No differences in
efficacy could be detected between the two active treatments (HAM-D, CGI-I, CGI-S, HAD).
After 8 weeks, 43 percent of patients on bupropion XL, 45 percent on escitalopram, and 34
percent on placebo achieved remission. Response rates were 62 percent, 65 percent, and 52
percent, respectively.

Bupropion compared with fluoxetine

A fair, 6-week study compared the efficacy of bupropion (225-450 mg/d) and fluoxetine (20-80
mg/d) in 123 patients with moderate to severe depression.*” Loss to follow-up was 27.6 percent
but similar in the two treatment groups. Results presented no significant differences in efficacy
measures (changes of HAM-D, HAM-A, CGI-S, CGI-I scores). Response rates were similar for
both drugs (bupropion, 62.7%; fluoxetine, 58.3%). Adverse events did not differ significantly
between treatment groups.

Another fair, 8-week randomized controlled trial compared efficacy and sexual side
effects of bupropion SR (150-400 mg/d), fluoxetine (20-60 mg/d), and placebo in 456 outpatients
with major depressive disorder.” Loss to follow-up was 36 percent. Results showed no
statistically significant differences in efficacy. At endpoint, bupropion SR had more remitters
than fluoxetine (47% compared with 40%). Bupropion SR also showed significantly fewer
sexual side effects than fluoxetine throughout the study. Beginning at week 1 until endpoint,
significantly more fluoxetine-treated patients than bupropion SR-treated patients (P<0.05) were
dissatisfied with their overall sexual function.

Bupropion compared with paroxetine

One fair randomized controlled trial examined the efficacy of bupropion SR (100-300 mg/d) and
paroxetine (10-40 mg/d) in 100 outpatients ages 60 years or older (range 60-88 years) over 6
weeks.”"**? The majority of patients were white (bupropion SR: 98%, paroxetine: 90%) and
female (bupropion SR: 54%, paroxetine: 60%) and had not used antidepressants for the current
episode before enrollment (bupropion SR 83%; paroxetine 88%). The overall loss to follow-up
was 16 percent with no significant difference between treatment groups. Statistical LOCF
analysis showed that efficacy in any outcome measure did not differ significantly between
treatment groups. Response rates (> 50% reduction in HAM-D scores) were similar in both
groups (bupropion SR 71%:; paroxetine 77%). Both treatment groups improved significantly in
quality-of-life scales (Quality-of-Life in Depression Scale [QLDS], Short Form-36 Health
Survey [SF-36]) between baseline and endpoint (P<0.0001), but the treatment groups did not
differ significantly.
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Bupropion compared with sertraline

A fair, 16-week trial assessed efficacy and tolerability of bupropion SR (100-300 mg/d) and
sertraline (50-200 mg/d) in outpatients (N=248) with moderate to severe depression.”> Intention-
to-treat analysis with a LOCF method was used to assess main outcome measures. Loss to
follow-up was 31.5 percent but similar in the two treatment groups. Efficacy measures (changes
of scores on HAM-D, HAM-A, CGI-S, CGI-I) did not differ significantly by treatment group.
The article did not report on response or remission rates. Some adverse events (nausea, diarrhea,
somnolence, sweating) were significantly higher among sertraline-treated patients (P<0.05).
Discontinuation rates because of sexual adverse events were also significantly higher in the
sertraline group (13.5% compared with 3.3%, P=0.004).

Two fair-rated randomized controlled trials compared the incidence of sexual dysfunction
in 360 and 364 patients with major depressive disorder during 8 weeks of treatment with
bupropion SR (150-400 mg/d), sertraline (50-200 mg/d), or placebo.”® *> Outcome measures
were efficacy (HAM-D, CGI) and sexual dysfunction as assessed by investigators using DSM-1V
definitions for sexual dysfunction disorders. Intention-to-treat analyses reported no significant
differences in any efficacy measures between bupropion SR and sertraline at endpoints.

During the studies, sertraline showed more sexual adverse events than bupropion at
various time points. However, in one trial overall satisfaction with sexual function did not differ
significantly between the bupropion and the sertraline group at endpoint.” In the other study,
beginning at day 21 until the end of the study, the overall satisfaction with sexual function was
significantly higher in the bupropion group than in the sertraline group (P<0.05).”

Nefazodone compared with fluoxetine
Three studies with identical protocols examined the effects of antidepressive treatment with
either nefazodone or fluoxetine on sleep in outpatients with major depressive disorder.”*®® Data
from these trials were pooled into one analysis.”™ A total of 125 patients with major depressive
disorder and sleep disturbance were enrolled for 8 weeks. Loss to follow-up was 17 percent.
Effects on sleep were measured by the Hamilton Depression Rating Scale (HADRS) Sleep
Disturbance Factor, Inventory for Depressive Symptomatology-Clinician Related (IDS-C),
Inventory for Depressive Symptomatology-Self-Rated (IDS-SR), and EEG measurements.
Nefazodone significantly improved sleep quality as assessed by clinician ratings and self-
reported evaluations (P<0.01). Nefazodone and fluoxetine were equally effective in reducing
depressive symptoms (changes in HAM-D scores). Response rates for depression were 47
percent for nefazodone and 45 percent for fluoxetine.

Nefazodone compared with paroxetine

Another fair, multi-national study enrolled 206 moderately depressed patients to an 8-week,
acute-phase trial comparing nefazodone (200-600 mg/d) to paroxetine (20-40 mg/d).”” '*°
Patients who responded to acute treatment were enrolled in an open-label continuation phase
(N=108) from w eek 8 to month 6. Overall loss to follow-up was 27.2 percent during the acute
trial and 32.4 percent during the continuation phase. Both groups showed significant
improvements from baseline HAM-A, HAM-D, and MADRS scores in the acute phase without
significant differences between study groups. Clinical improvement was either maintained or
improved during the open-label continuation phase without significant differences between
groups.
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Nefazodone compared with sertraline

A fair, multicenter European study assessed the efficacy and tolerability of nefazodone (100-600
mg/d) and sertraline.'®’ One hundred-sixty outpatients with moderate to severe depression were
enrolled in this 6-week trial. Loss to follow-up was 24.4 percent. Intention-to-treat results did not
show significant differences in efficacy between treatment groups. Response rates were similar
(nefazodone 59%, sertraline 57%). Additional outcome measures assessed by questionnaire were
sexual function and satisfaction under antidepressant treatment. Overall satisfaction with sexual
function was significantly higher in the nefazodone group (P<0.01). Among men, 67 percent in
the sertraline group and 19 percent in the nefazodone group reported difficulty with ejaculation
(P<0.01). Other adverse events did not differ significantly between the two groups.

Summary of the evidence

Seventy-two head-to-head trials compared the effectiveness and efficacy of one selective
serotonin reuptake inhibitor or other second-generation antidepressant to another. All studies
addressed initial use of antidepressants.

Overall, effectiveness and efficacy were similar and the majority of trials did not identify
substantial differences among drugs. These findings were also confirmed by indirect
comparisons of drugs with little or no direct head-to-head evidence. Discontinuation rates and
response and remission rates assessed on multiple diagnostic scales did not differ substantially
when taking all the evidence into consideration. We did not find any evidence that one group has
a greater benefit from an individual drug than another. Differences among medications exist in
speed of response and some aspects of health-related quality of life. For example, mirtazapine
presents a faster onset of action than paroxetine and sertraline (Table 7); bupropion has fewer
sexual side effects than fluoxetine and sertraline (Table 8); and nefazodone improves sleep
quality (Table 9).

Few studies assessed the efficacy of second generation antidepressants in comorbid
patients with other psychiatric disorders. Patients with other axis I disorders were generally
excluded from study participation. Secondary outcome measures often included anxiety scales.
Overall, no substantial differences in improvements on anxiety scales exist. However, mixed
results or findings limited to a single trial make the body of evidence inconclusive if any of the
second generation antidepressants has a higher efficacy in comorbid patients with high anxiety,
recurrent depression, or somatization. A recent systematic review did not detect any differences
in efficacy between selective serotonin reuptake inhibitors and other second-generation
antidepressants for the treatment of major depressive disorder with anxiety.'” Generally, high
rates of loss to follow-up limit the validity of many studies.

Effectiveness

One good™ and two fair-rate effectiveness trials provide good to fair evidence that
treatment effectiveness does not differ among compared drugs. These comparisons included
citalopram to sertraline, fluoxetine to sertraline, and fluoxetine to sertraline and paroxetine.
Findings are consistent with evidence from efficacy trials. Two of these trials provide fair
evidence that improvement of health-related quality of life (work, social and physical
functioning, concentration and memory, sexual functioning) does not differ significantly between
fluoxetine, paroxetine, and sertraline.>* ** The effectiveness of citalopram and sertraline did not
differ significantly in a subgroup analysis of patients with recurrent depression.”> However, this
finding is limited to a single trial.

34,35
d 5
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Efficacy
Twelve studies comparing one selective serotonin reuptake inhibitor to another provide good to
fair evidence that no significant differences exist among selective serotonin reuptake inhibitors in
improving health-related quality of life or measures of functional capacity (e.g., sleep quality,
cognitive function), 2% 34 37 46. 51, 58. 60-62, 103

A pooled analysis of data from three fair-rated trials with identical study protocols
comparing nefazodone to fluoxetine reports that improvement of sleep quality is significantly
greater in nefazodone-treated patients than in fluoxetine-treated patients.” All three studies were
financially supported by a manufacturer of nefazodone. Similarly, pooled data indicates greater
benefits of escitalopram than citalopram in reducing sleep disturbance.**

Several other efficacy studies assessed quality of life and health-related functional
capacity in selective serotonin reuptake inhibitors compared to other second-generation
antidepressants.”' 2?1 7192191 The body of evidence for these comparisons is either inconsistent
or based on a single trial. No firm conclusions can be drawn from their results.

Seventy-two efficacy studies and an evidence report conducting indirect comparisons
assessed intermediate outcomes such as changes on HAM-D or MADRS scales. Overall, efficacy
was similar and the majority of trials did not identify substantial differences among drugs.
Statistically significant differences of pooled response rates of some meta-analyses are likely not
clinically significant.

Three studies yielded fair evidence that mirtazapine has a significantly faster onset of
action than paroxetine and sertraline.””””' The number needed to treat to yield one additional
responder at weeks 1 or 2 is 7. A fourth study also reported a faster onset of response for
mirtazapine than for fluoxetine but this did not reach statistically significant levels.®® The overall
efficacy did not differ significantly between mirtazapine and selective serotonin reuptake
inhibitors.

Seven trials and one meta-analysis®® present fair evidence that efficacy is not
significantly different between bupropion and escitalopram, fluoxetine, paroxetine, or sertraline.
Five trials provide fair evidence that bupropion has fewer sexual side effects than escitalopram,
fluoxetine, and sertraline.?® % >9°

89-91, 93-95

Table 6. Interventions, numbers of patients, and quality ratings of studies in
adults with major depressive disorder

Quality
Author, Year Interventions N Results rating
Second-generation antidepressants compared with second-generation antidepressants
Gartlehner et al, 2007"® All second-generation NR No differences Good
antidepressants (SR)
Selective serotonin reuptake inhibitors compared with selective serotonin reuptake inhibitors
Burke et al. 2002%’ Cltqlopram compared with 491 No differences Fair
escitalopram
Significantly more
responders and
Colonna et al. 2005% Cita'lopram compared with 357 remitters in the Fair
escitalopram escitalopram group at 8
weeks but not at 24
weeks
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Quality
Author, Year Interventions N Results rating
Greater efficacy of
Lader et al. 20052 Clta_lopram compared with 1321 esmta.lopram in Fair
escitalopram (pooled data) reducing sleep
disturbance
Significantly more
Lepola et al. 2003, 2004% Citalopram compared with responders and
104 . 471 . . .
escitalopram remitters in the Fair
escitalopram group
Significantly more
Moore et al. 2005%° C|ta_lopram compared with 280 resp_onde_rs and Fair
escitalopram remitters in the
escitalopram group
SCT-MI_D-OZ, %1001 Clta!lopram compared with 243 No differences Fair
(unpublished) escitalopram
Significantly more
Yevtushenko et al. 2007% Clta!lopram compared with 330 resppnde_rs and Fair
escitalopram remitters in the
escitalopram group
Patris et al. 1996™ Cltalopram compared with 357 F.aster onset of Fair
fluoxetine citalopram
Ekselius et al. 1997% Cltalopram compared with 400 No differences Good
sertraline
Kasper et al. 2005 E§C|talopram compared 518 No differences Fair
with fluoxetine
Escitalooram compared Higher remission rates
Boulenger et al. 2006°7 ) pra P 454 of escitalopram after 24 Fair
with paroxetine
weeks
Baldwin et al. 2006%° Escitalopram compared 323 No difference Fair
with paroxetine
Ventura et al. 2007%° E.scnalopra.m compared 212 No difference Fair
with sertraline
Dalery et al. 2003% FIuoxetlng compared with 184 Faster oqset of Fair
fluvoxamine fluvoxamine
Rapaport et al. 1996’ Fluoxetlng compared with 100 No differences Fair
fluvoxamine
Cassano et al. 2002 Fluoxet[ne compared with 242 Faster Qnset of Fair
paroxetine paroxetine
Chouinard et al, 199g% T luoxetine compared with 203 No differences Fair
paroxetine
De Wilde et al. 1993 Fluoxet[ne compared with 100 Faster Qnset of Fair
paroxetine paroxetine
Gagiano et al. 1993% Fluoxet[ne compared with 90 No differences Fair
paroxetine
Schone et al. 1993% FIuoxet[ne compared with 108 Faster gnset of Fair
paroxetine paroxetine
Fava et al. 1998 FIuoxet[ne compared with 128 No differences Fair
paroxetine
Bennie et al. 1995°° FIuoxgtlne compared with 286 No differences Fair
sertraline
Boyer et al. 1998 Fluoxetine compared with 242 No differences Fair
sertraline
Fluoxetine compared with
Fava et al. 20025 sertraline compared with 284 No differences Fair
paroxetine
Finkel et al. 1999%° Fluoxgtlne compared with 75 Faster. onset of Fair
sertraline sertraline
Sechter et al. 1999** Fluoxetine compared with 238 No differences Fair

sertraline
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Quality
Author, Year Interventions N Results rating
Newhouse et al. 2000%” Fluoxe:tlne compared with 236 No differences Fair
sertraline
Fluoxetine compared with
Kroenke et al. 20013° sertraline compared with 601 No differences Fair
paroxetine
Katzman et al. 2007 Paroxetine compared with NR No differences Good
other antidepressants
Aberg-Wistedt et al. Paroxetine compared with . .
2000%2 sertraline 353 No differences Fair
Kiev et al. 1997%° Paroxethe compared with 60 No differences Fair
fluvoxamine
Ushiroyama et al. 2004°’ Paroxetine compared with 105 No differences Fair
fluvoxamine
Nemeroff et al. 1995°%° Sertrallng compared with 97 No differences Fair
fluvoxamine
Franchini et al. 1997, Sertraline compared with 64 No differences Fair

2000% %

fluvoxamine

Serotonin and norepinephrine reuptake inhibitors compared with selective serotonin

reuptake inhibitors

Duloxetine compared with

Nierenberg et al. 2007" : 684 No differences Fair
escitalopram
. . Higher response
Khan et al. 2007%° Dulgxetlne compared with 278 and remission rates Fair
escitalopram .
for escitalopram
Higher response
and remission rates
Wade et al. 20072 Dulpxetlne compared with 295 for esmtaloprgm Fair
escitalopram after 8 weeks; no
differences after 24
weeks
Detke et al. 2004°7 Duloxetine compared with 367 No difference Fair
paroxetine
Lee et al. 200722 Duloxetine compared with 478 N4 gifference Fair
paroxetine
Perahia et al. 20062 Duloxetine compared with 392 No difference Fair
paroxetine
Goldstein et al. 2002 Duloxetine compared with 173 No difference Fair
paroxetine
Hong et al. 2003% M'lrtazaplne. compared 133 No differences Fair
with fluoxetine
Schatzberg et al. 2002%° ~ Mirtazapine compared o55 ~ asteronsetof Fair
with paroxetine mirtazapine
Benkert et al. 20007 M'lrtazaplne pompared 275 ngter opset of Fair
with paroxetine mirtazapine
Behnke et al. 2003"" M'lrtazaplne. compared 346 ngter opset of Fair
with sertraline mirtazapine
. 17 Venlafaxine compared .
Weinmann et al. 2008 with SSRIs (SR) 3142 No difference Good
Bielski et al. 20047 Venlafaxine compared 198 No differences Fair
with escitalopram
Eckert et al. 2006 Vgnlafa)flne compared 3212 No differences Fair
with escitalopram
Montgomery et al. 2004'%° V_enlafa)flne compared 293 No differences Fair
with escitalopram
Allard et al. 200472 Venlafaxine compared 151 No differences Fair
with citalopram
Costa e Silva et al. 199878 Veniafaxine compared 382 No differences Fair
with fluoxetine
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Quality
Author, Year Interventions N Results rating
Alves et al. 1999%° V_enlafamng compared 87 Faster qnset of Fair
with fluoxetine venlafaxine
Corya et al. 2006* Vgnlafaxmg compared 119 No differences Fair
with fluoxetine
. Significantly higher
Dierick et al. 1996°’ Vgnlafaxmg compared 314 response rate for Fair
with fluoxetine -
venlafaxine
. Significantly greater
De Nayer et al. 20027 Vgnlafaxmg compared 146 improvement for Fair
with fluoxetine .
venlafaxine
Keller et al. 2007%° Venlafaxine ER . 1096  No differences Fair
compared with fluoxetine
Nemeroff et al. 2007* V_enlafamng compared 308 No differences Fair
with fluoxetine
Schatzberg et al. 2006>° Vgnlafaxmg compared 300 No differences Fair
with fluoxetine
Tylee et al. 19972 Venlafaxine compared 341 No differences Fair
with fluoxetine
Rudolph et al. 19997 Venlafaxine XR =~ 301 No differences Fair
compared with fluoxetine
Silverstone et al. 19997 7° Venlafaxine .XR . 368 No differences Fair
compared with fluoxetine
Ballus et al. 2000% Venlafaxine compared 84 No differences Fair
with paroxetine
McPartlin et al. 1998% Venlafaxine .XR . 361 No differences Fair
compared with paroxetine
Venlafaxine compared Significantly higher
Mehtonen et al. 2000% : ; P 147 response rate for Good
with sertraline .
venlafaxine
Shelton et al. 2006%' Venlafaxine .XR . 160 No differences Fair
compared with sertraline
Sir et al. 2005% Venlafaxine XR 163 No differences Good

compared with sertraline

Other second-generation antidepressants (DopRi, 5-HT,) compared with selective serotonin reuptake

inhibitors

Nieuwstraten et al. 2001 ggplz\)rlosp(lcér&():ompared with 1332 No differences Good
SSRIs compared with No differences in )

Panzer et al. 2005'%? other second-generation NR patients with Fair
antidepressants (SR) comorbid anxiety

Clayton et al. 2006%° 2;3{2% grarc:mpared with 830 No differences Fair

Feighner et al. 1991 f?lfg):gﬁ;oen compared with 123 No differences Fair

Coleman et al. 2001%° E&Jg):gﬁ:?en compared with 456 No differences Fair

Weihs et al. 2000°" *2 Evﬁﬁrgg'rg';esﬁ'ze°°mpared 100 No differences Fair

Coleman et al. 1999% sBclaJrFt’rrgl‘i)rllc;n compared with 364 No differences Fair

Croft et al. 1999% sB;rFt)rrgl?rlmzn compared with 360 No differences Fair

Kavoussi et al. 1997% ngr‘t)rrgl‘i)r:Zn compared with 248 No differences Fair

Rush et al. 1998% wﬁaaﬁggggt(ianzompared 125 No differences Fair

A 99,
1Bogldwm et al. 1996, 2001 Nefazodone compared 206 No differences Fair

with paroxetine
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Quality
Author, Year Interventions N Results rating
Feiger et al. 1996’ Nefazodone compared 160 No differences Fair

with sertraline

Abbreviations: SR, Systematic review; SSRI, selective serotonin reuptake inhibitor.

Second generation antidepressants Page 34 of 176



Final Report Update 4

Table 7. Study characteristics and effect sizes of trials indicating a faster onset of mirtazapine than fluoxetine,

paroxetine, and sertraline

Drug Effectiveness Review Project

Sample
Study size Comparison Effect size p-value Comments

Faster onset of mirtazapine

Behnke et 346 Sertraline Significantly higher response Day 7: P<0.05  No statistically significant differences in

al. 2003" rates at days 7, 10, and 14 with Day 10: P<0.01 response and remission at endpoint (day
mirtazapine (rates not reported) Day 14: P<0.05 56)

Benkertet 275 Paroxetine Significantly more responders response: More responders and remitters in the

al. 2000 (23.2% compared with 8.9%) P=0.002 mirtazapine group throughout the study. No
and remitters (8.8% compared statistically significant difference at endpoint
with 2.4%) at day 7 with remission: (response: 58.3% compared with 53.7%;
mirtazapine. P=0.03 remission: 40.9% compared with 34.8%)
response: remission:
RRR: 0.15 0.07
RD: 0.14 0.07
NNT: 8 15

Hongetal. 133 Fluoxetine At day 28 significantly more Difference does No statistically significant differences in

2003°® responders with mirtazapine not reach overall response rate at week 6; more
(53,3% compared with 39.0%) statistical responders in the mirtazapine group ( 58%
RRR: 0.23 significance. compared with 51%)
RD: 0.14 No p-values
NNT: 7 reported

Schatzberg 255 Paroxetine Significantly more responders P=0.005 No statistically significant differences in

et al. at day 14 with mirtazapine overall response rate at week 8; more

2002% (27.8% compared with 13.3%); responders in the mirtazapine group ( 58%

RRR: 0.17
RD: 0.14
NNT: 7

significantly greater decrease of
HAM-D scores from day 7 to
day 21with mirtazapine;

median time to response:
Mirtazapine: 26 days
Paroxetine: 40 days

P<0.01 (day 7,
14)

P=0.024 (day
21)

Kaplan-Mayer:
P=0.016

compared with 51%) at endpoint.

Abbreviations: RRR, relative risk reduction; RD, risk difference; NNT, number needed to treat.
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Table 8. Study characteristics and effect sizes of trials indicating fewer sexual adverse events for bupropion than
escitalopram, fluoxetine, paroxetine, and sertraline

Sample
Study size Comparison Effect measure P value Comments
Lower rate of sexual side effects with bupropion SR
Clayton et 830 Escitalopram  Incidence of worsened sexual P<0.05 DSM-IV criteria for sexual dysfunction
al. 2006%° functioning was significantly disorders
lower in patients on bupropion
XL than on escitalopram No statistically significant differences in
efficacy outcome measures at endpoint
(week 8)
Coleman et 456 Fluoxetine, Significantly more bupropion P<0.05 DSM-IV criteria for sexual dysfunction
al. 2001%° SR patients were satisfied with disorders
placebo overall sexual functioning
(analysis only for patients No statistically significant differences in
satisfied at baseline; no rates efficacy outcome measures at endpoint
reported) (week 8)
Coleman et 364 Sertraline Beginning at day 21 P<0.05 DSM-1V criteria for sexual dysfunction
al. 1999% significantly more patients on disorders
bupropion SR were satisfied
with their sexual functioning No statistically significant differences in
(endpoint: 85% compared with efficacy outcome measures at endpoint
62%) (week 8)
Endpoint:
RRR: 0.59
RD: 0.22
NNT: 5
Croft et al. 360 Sertraline Beginning at day 7 through day P<0.05 Assessment of sexual function in an
1999% 42 significantly more bupropion investigator-conducted structured interview
placebo SR patients were satisfied with

overall sexual functioning;
difference was not statistically
significant at endpoint (75%
compared with 65%)

endpoint:
RRR: 0.29
RD: 0.10
NNT: 10

No statistically significant differences in
efficacy outcome measures at endpoint
(week 8)
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Sample
Study size Comparison Effect measure p-value Comments

Kavoussi et 248 Sertraline, Significantly more patients on Assessment of sexual function in an
al. 1997% sertraline experienced orgasm investigator-conducted structured interview ;
106 delays and/or failure P<0.01

Women : 41% compared with No statistically significant differences in

7% efficacy outcome measures at endpoint

RRR : 0.85 (week 16)
RD : 0.38
NNT : 3

Men : 61% compared with 10%
RRR : 0.84

RD : 0.51

NNT : 2

Higher overall satisfaction with

sexual functioning with P<0.001
bupropion SR at endpoint (79%

compared with 58%)

RRR:0.50

RD : 0.21
NNT :5

Feighner et 61 Fluoxetine NR NR Bupropion IR ; study does not report on
al. 1991% differences in sexual adverse events

Abbreviations: RRR, relative risk reduction; RD, risk difference; NNT, number needed to treat.

Table 9. Study characteristics and effect sizes of trials indicating a better sleep profile with nefazodone than
fluoxetine

Study Sample Comparison Effect measure p-value Comments
size
Better sleep profile with nefazodone
Rush et al. 125 Fluoxetine Significantly greater P<0.05 Pooled analysis of 3 identical studies
1998% improvements from baseline for assessing sleep quality

nefazodone on HDRS Sleep
Disturbance Factors, IDS-C,
and IDSR Total Sleep factors

Abbreviations: RRR, relative risk reduction; RD, risk difference; NNT, number needed to treat.
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B. Dysthymia in Adults

The following drugs are currently approved by the Food and Drug Administration for the
treatment of dysthymia in adults: citalopram, escitalopram, fluoxetine, sertraline, mirtazapine,
bupropion, and nefazodone.

We did not find any head-to-head trials among patients with dysthymia. Five placebo-
controlled studies (Table 10) assessed efficacy and tolerability of fluoxetine, paroxetine, and
sertraline in a population with dysthymia.'®" "

1. Selective serotonin reuptake inhibitors compared to placebo in adults with
dysthymia

Fluoxetine compared with placebo

A good randomized controlled trial determined the efficacy and safety of fluoxetine (10-60
mg/d) in elderly patients with dysthymia over 12 weeks.'"” ITT results of this NIMH-funded
study indicated that fluoxetine had limited efficacy. Response rates on HAM-D did not differ
significantly between fluoxetine and placebo (27.3% compared with 19.6%; P=0.4). Likewise,
no difference in quality of life could be detected. Statistically significant differences were limited
to treatment group — time interactions which presented greater improvements over time on
HAM-D and the Cornell Dysthymia Rating Scale (CDRS) for fluoxetine than for placebo.

A second study conducted in patients 18 years or older (mean 43 years) found that
fluoxetine had significantly more responders (53.8% compared with 35.9%; P=0.03) than
placebo.''* Remission rates favored fluoxetine but did not reach statistical significance (44.4%
compared with 25.6%; P=0.07).

Paroxetine compared with placebo compared with behavioral therapy

A large, fair-rated, primary-care-based study randomized 656 patients with dysthymia or minor
depression to 11 weeks of paroxetine (10-40 mg/d), placebo, or behavioral therapy.''"''?
Participants were stratified into patients 60 years and older (N=415) and patients younger than 60
years (N=241) for intention-to-treat analysis. Loss to follow-up was not reported for either
subgroup.

In the older subgroup, paroxetine-treated patients showed a greater change in Hopkins
Symptom Checklist (HSCL-D 20) scores than placebo-treated patients (P=0.004) but not more
change than patients on behavioral therapy (P=0.17). For older dysthymia patients with high or
intermediate baseline functioning scores, paroxetine improved mental health functioning
significantly compared to placebo. Overall, however, improvements for paroxetine-treated
dysthymia patients were not statistically significantly different from those on placebo. The
younger subgroup did not show statistically significant differences between treatment groups on
the HSCL-D scale. For dysthymia only, the remission rate was significantly higher in the
paroxetine group than in the placebo group (80% compared with 40%; P=0.008).

Sertraline compared with imipramine compared with placebo

One randomized controlled trial compared sertraline (50-200 mg/d) to imipramine (50-300 mg/d)
and placebo in 416 patients who had had the diagnosis of dysthymia for more than 5 years.'*"'%
Study duration was 12 weeks; loss to follow-up was 24.3 percent. Outcomes included quality of
life and other measures of functional capacity. Both imipramine (64.0%) and sertraline (59.0%)
had significantly more responders (CGI 1 or 2) than placebo (44.3%), but the two therapeutic

Second generation antidepressants Page 38 of 176



Final Report Update 4 Drug Effectiveness Review Project

groups did not differ significantly. Quality of life and overall psychosocial functioning improved
significantly in both active treatment groups compared to the placebo group. The number of
patients who discontinued therapy because of adverse events was significantly higher for
imipramine than for sertraline (18.4% compared with 6.0%; P=0.001).

Sertraline compared with placebo

A multinational study enrolled 310 dysthymic patients for 12 weeks to compare sertraline (50-
200 mg/d) to placebo.''® Loss to follow-up was 24.2 percent. Patients in the sertraline group had
significantly greater reductions in most efficacy measures (MADRS, CGI, HAD-A, HAD-D,
Structured Interview Guide for the Hamilton Depression Rating Scale, Seasonal Affective
Disorders Version [SIGH-SAD]), than did those in the placebo group. The rates of responders
and remitters were also significantly higher in the sertraline group (Hamilton Rating Scale for
Anxiety (HAM-A): P=0.001; CGI-I: P<0.001). The quality of life scale (BQLS) showed
significantly greater improvements in eight of nine domains in the sertraline group.

2. Summary of the evidence

We identified no head-to head trials. In other trials, significant differences in population
characteristics make this evidence insufficient to identify differences between treatments.

Effectiveness

One fair study, based in a primary care setting, provides mixed evidence on the effectiveness of
paroxetine compared to placebo. A subgroup of patients older than 60 years showed a
significantly greater improvement than those on placebo; a subgroup of patients younger than 60
years did not show any difference in effectiveness between paroxetine and placebo.''" 2

Efficacy

Evidence from one good study indicates that fluoxetine has only limited efficacy in elderly
patients with dysthymia.'"® Fair evidence from two studies indicates that sertraline has a
significantly greater efficacy in the treatment of dysthymia than placebo.'””''? In both trials,
sertraline treatment led to a significantly greater improvement of quality of life and psychosocial
functioning than placebo.
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Table 10. Interventions, numbers of patients, and quality ratings in controlled
trials of adults with dysthymia

Author, Year

Interventions N

Results

Quality rating

Selective serotonin reuptake inhibitors compared with placebo

Barrett et al. 2001™"

Paroxetine
compared with
placebo compared

Significantly more
responders for paroxetine

Williams et al. 2000""2 . . 656 in patients older than 60 Fair
with Behavioral
therapy years
Fluoxetine No differences in

Devanand et al. 2005""®  compared with 90  response rates and quality Good
placebo of life
Sertraline
compared with Significantly more

Thase et al. 1996'7""% Imipramine 412  responders for sertraline Fair
compared with than placebo
placebo
Sertraline Significantly more

Ravindran et al. 2000""° compared with 310 responders and remitters Fair
placebo for sertraline
Fluoxetine .

Vanelle et al. 1997 compared with 111 Significantly more . Fair
placebo responders for fluoxetine

C. Subsyndromal Depressive Disorders in Adults

1. Head-to-head evidence

We did not find any head-to-head randomized controlled trials.

Citalopram compared with sertraline
The only head-to-head evidence that we found was a nonrandomized, single-blinded trial
(N=138) lasting 1 year which assessed the comparative efficacy and safety of citalopram and
sertraline in patients with late-life minor depression or other subsyndromal depressive
disorders.' " This study did not meet our formal eligibility criteria. Because it is the only available
head-to-head evidence, we are briefly summarizing its results.
Overall, both treatments improved depressive symptoms. No significant differences in
efficacy could be detected at any time point. At the end of the study, remission was achieved by
53 percent of patients on citalopram and 42 percent on sertraline (P=0.25). Likewise, no
differences in psychosocial functioning emerged.

2. Placebo-controlled evidence.

Two studies were conducted in populations with minor depression.

Fluoxetine compared with placebo
A 12-week trial (N = 162) evaluated the efficacy of fluoxetine in patients with minor
depression.''® Improvements on depression scales (HAM-D, Beck Depression Inventory [BDI],
IDS-C) were statistically significantly greater for patients receiving fluoxetine than for those
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receiving placebo. Likewise, the overall severity of illness (CGI-S) improved statistically
significantly more in the fluoxetine than in the placebo group (P=0.002). No significant
differences could be detected in psychosocial outcomes.

Paroxetine compared with placebo

A large primary-care-based effectiveness study randomized 656 patients with dysthymia or

minor depression to 11 weeks of paroxetine (10-40 mg/day), placebo, or behavioral therapy.''"
Participants were stratified into patients 60 years and older (N=415) and patients younger than

112
60 years (N=241) for ITT analysis.

1

In the 60 or older subgroup, patients receiving paroxetine showed a greater change in
HSCL-D-20 scores than those receiving placebo (P=0.004), but those on paroxetine did not

demonstrate more change than patients on behavioral therapy (P=0.17).

112 .
Effects were similar

for patients with dysthymia and minor depression. Paroxetine was not more efficacious than

placebo in patients with minor depression in the younger subgroup.

3. Summary of the evidence

111

We identified no head-to head randomized controlled trial. The only available head-to-head
evidence was a nonrandomized, open-label trial comparing citalopram with sertraline.

Effectiveness

In one effectiveness study, effectiveness did not differ significantly between paroxetine and

placebo for the treatment of minor depression.

Efficacy

A nonrandomized open-label trial did not detect any differences in efficacy between citalopram
and sertraline.'"® In placebo-controlled trials, significant differences in population characteristics

make the evidence insufficient to identify differences between treatments.

111,112,116

Table 11. Interventions, numbers of patients, and quality ratings in controlled
trials of adults with subsyndromal depression

Author, Year Interventions

Results Quality rating

Selective serotonin reuptake inhibitors compared with placebo

Paroxetine
compared with

Barrett et al. 2001""
placebo compared

Significantly more
responders for paroxetine

Williams et al. 2000"" viith Behavioral in patients older than 60 Fair
therapy years
Greater improvements on
Fluoxetine depression scales for
Judd et al. 2004 compared with fluoxetine than for Fair
placebo placebo; no difference in

psychosocial outcomes
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D. Seasonal Affective Disorder in Adults

Currently, only bupropion has Food and Drug Administration-approval for the treatment of
seasonal affective disorder. As in other chapters, we view Food and Drug Administration-
approval as evidence for general efficacy, and therefore do not review placebo-controlled trials
on drugs that have been Food and Drug Administration-approved.

We found three publications that met our eligibility criteria. These describe two studies
assessing selective serotonin reuptake inhibitors, one placebo controlled trial of sertraline, and
one head-to-head randomized controlled trial comparing fluoxetine to light therapy.''”""* We
excluded two studies because they had a study duration of 5 weeks, which did not meet our
eligibility criteria. Nevertheless, we briefly summarize them in the following paragraphs due to
lack of evidence for this indication.'** '*! No second-generation antidepressants were compared
to one another.

Inclusion of patients was determined by a criteria-based (DSM-III-R, DSM-IV) diagnosis
of major depressive episodes with a seasonal pattern,''® or more broadly, major depression,
depressive disorder NOS, bipolar disorder depressed, or bipolar disorder NOS with a seasonal
pattern.''” Both studies also used seasonal affective disorder specific evaluation tools, either the
Hamilton depression scale HAM-D-24, consisting of the HAMD-17 plus 7 addition seasonal
affective disorder specific criteria, or the SIGH-SAD (Structured Interview Guide for the
Hamilton Depression Rating Scale, Seasonal Affective Disorders Version). In addition, all
patients were enrolled during winter.

1. Selective serotonin reuptake inhibitors compared to placebo in adult
outpatients with seasonal affective disorder

Sertraline compared with placebo

One fair study randomized 187 outpatients with DSM-III-R criteria for either major depression,
depressive disorder NOS, bipolar disorder depressed or bipolar disorder NOS with a seasonal
pattern to 8 weeks of sertraline (50-200 mg/d) or placebo.'!” Sertraline was better than placebo at
endpoint in the ITT population for all of the outcomes measured, including both physician
(HAM-D-29, HAMD-21, HAM-D-17, HAM-D item 1, CGI-S, HAM-A) and patient assessed
(HAD-D, HAD-A) measures of depression and anxiety. 62.4 percent of patients in the sertraline
group achieved a CGI-I response (rating of one or two), compared with 46.2 percent in the
placebo group, P=0.04. The mean final dose of sertraline was 111.3 +44.9 mg/d.

Fluoxetine compared with placebo

One fair study randomized 68 patients to treatment with either fluoxetine (20 mg/d) or
placebo.'”! The study duration of 5 weeks did not meet our eligibility criteria, however we
mention it here due to lack of evidence. Clinical response, defined as a greater than 50 percent
reduction in HAM-D-29 over the five weeks, was achieved by 59 percent of the fluoxetine group
compared to 34 percent of the placebo group, a statistically significant result (P<0.05).

2. Selective serotonin reuptake inhibitors compared to light therapy in adult
outpatients with Seasonal Affective Disorder

Second generation antidepressants Page 42 of 176



Final Report Update 4 Drug Effectiveness Review Project

Fluoxetine compared with light therapy

One good randomized controlled trial compared fluoxetine 20 mg/d to light therapy (10 000 lux,
30 minutes/day between 7:00am and 8:00 am) in 96 patients with DSM-IV criteria for major
depressive episodes with a seasonal pattern over 8 weeks.''® Primary outcomes measured were
clinical response and remission, based on a reduction in HAM-D-24 of greater than fifty percent
(response), plus a score of eight or less at endpoint (remission). Both fluoxetine and light therapy
were shown to be effective over time, but there were no differences in clinical response rate
(both 67%) or remission (54% and 50%, respectively). A subgroup analysis of severely
depressed patients, defined as a HAM-D-24 of at least 30, also revealed comparable response
(73% compared with 70%) and remission (50% compared with 48%) rates.

An additional fair randomized controlled trial comparing 5 weeks of fluoxetine 20 mg/d
to light therapy (3000 lux, 2h/d, morning or evening) in 40 patients did not meet our eligibility
criteria because of its short duration.'*® Results, however, were consistent with findings reported
in the trial above. Seventy percent of patients treated with light therapy and 65 percent of the
fluoxetine group achieved a response to treatment. Numerically more patients on light therapy
than on fluoxetine achieved remission (50% compared with 25%; P=0.10).

3. Summary of the Evidence

No head-to-head evidence was available. We identified two trials, one comparing sertraline to
placebo, and one comparing fluoxetine to light therapy.

Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy

One placebo controlled randomized controlled trial offers statistically significant evidence for
the efficacy of sertraline in seasonal effective disorder."'” One good randomized controlled trial
of fluoxetine compared with light therapy demonstrated no difference in efficacy between the
two therapies.''®

Table 12. Interventions, numbers of patients, and quality ratings of controlled
trials in adults with seasonal affective disorder

Quality
Author, Year Interventions N Results rating
Selective serotonin reuptake inhibitors compared with placebo
Moscovitch et al. 2004 Sertraline compared with 187 Significantly grea_ter Fair
placebo efficacy of sertraline
Selective serotonin reuptake inhibitors compared with light therapy
No difference in
Lam et al. 20068 IFIuoxetine compared with 9% efficacy betwee_n Good
ight therapy fluoxetine and light
therapy
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E. Major Depressive Disorder in Children and Adolescents

Currently, fluoxetine is the only second-generation antidepressant approved by the Food and
Drug Administration for treating major depressive disorder in children (2 to 12 years) and
adolescents (13 to 18 years). Published evidence is based on controlled clinical trials of children
and adolescents 7 to 18 years of age. Fluvoxamine and sertraline are approved for the treatment
of obsessive-compulsive disorder in pediatric patients, although they are not approved for
treating major depressive disorder.

In September 2004, the Food and Drug Administration completed a review of existing
data for the risk of both suicidal ideation and suicide attempts in children taking antidepressant
drugs for major depressive disorder. Based on this review, the Food and Drug Administration
instructed the manufacturers of all antidepressants included in this review to revise the labeling
for their products to include a boxed warning and expanded warning statements that alert health
care providers to an increased risk of suicidality (suicidal thinking and behavior) in children and
adolescents being treated with these agents. The Food and Drug Administration’s analysis was
based on pooled data from short-term (4 to 16 weeks) placebo-controlled trials of 9
antidepressant drugs (selective serotonin reuptake inhibitors and others). This analysis revealed a
greater risk of adverse events representing suicidal thinking or behavior (suicidality) during the
first few months of treatment in those receiving antidepressants. Although no suicides occurred
in these trials, the average risk of such events was 4 percent in patients taking antidepressants—
twice the placebo risk of 2 percent.

Recent media reports revealed that drug manufacturers may have deliberately under
reported or misclassified serious adverse events such as suicidality. We tried to minimize
publication bias by requesting unpublished data submitted to the Food and Drug Administration
and searching the CDER archives to identify unpublished trials. However, we were unable to
obtain further information not already publicly available.

A thorough review of published and unpublished studies for citalopram, escitalopram,
fluvoxamine, fluoxetine, paroxetine, sertraline, venlafaxine, and mirtazapine was conducted by
the United Kingdom’s Medicines and Healthcare products Regulatory Agency (MHRA).'**
Based on analyses conducted by the Expert Working Group of the Committee on Safety of
Medicines (CSM) of the MHRA, the agency concluded that only fluoxetine has been shown to
have a favorable risk benefit profile. Conclusions were based on the fact that, with the exception
of fluoxetine, clinical trial data failed to demonstrate efficacy in a pediatric population. In
addition, an increased risk of suicidal thoughts and self-harm was observed consistently across
drugs.

In the published literature, we did not identify any head-to-head trials comparing one
second-generation antidepressant to another for treating major depressive disorder in children
and adolescents. We found seven fair controlled trials comparing a non-Food and Drug
Administration-approved selective serotonin reuptake inhibitor or serotonin and norepinephrine
reuptake inhibitor to placebo (Table 13). Additionally, one good-rated trial compared fluoxetine,
cognitive-behavioral therapy (CBT), and fluoxetine plus CBT to placebo.

In addition, three systematic reviews evaluated placebo-controlled evidence for the use of
selective serotonin reuptake inhibitors and a serotonin and norepinephrine reuptake inhibitor.'**
12> Two reviews highlighted placebo-controlled evidence already included in this discussion,'**
123 50 we do not comment on them further here. One review, however analyzed published and
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unpublished data for citalopram, fluoxetine, paroxetine, sertraline, and venlafaxine.'” We cite
the evidence reported in this article because of its contrast with other published evidence.

Of the primary studies evaluated, patient populations generally were between the ages of
6 and 18 years. In general, inclusion was determined by a combination of several factors, often
including a criteria-based diagnosis for major depressive disorder (DSM-III, DSM-IV) in
addition to a predefined severity of disease (HAM-D > 12; CDRS-R > 40; Children’s Global
Assessment Scale < 60, Montgomery-Asberg Depression Rating Scale [MADRS] > 16). Several
studies used different inclusion cut-off points when defining severity of disease. All studies
lasted between 6 and 12 weeks. Patients were excluded if they were suicidal, had a current or
past failure on a study drug, had a seizure disorder, or had a current or past history of bipolar
disorder, panic disorder, schizoaffective disorder, obsessive-compulsive disorder, or other
significant mental illness.

Primary outcome measures included mean change in score on a standardized depression
rating scale (Children’s Depression Rating Scale Revised [CDRS-R]), HAM-D, MADRS, or the
Children’s Depression Inventory [CDI]), response (> 40%-50% reduction in depression score),
or remission (< 8 on the HAM-D). Secondary efficacy measures included additional measures of
improvement, depression, or anxiety (CGI-I, 9-item subscale of the Kiddie Schedule for
Affective Disorders and Schizophrenia for Adolescents-Lifetime version [K-SADS-L], MADRS,
HAM-A, Mood and Feelings Questionnaire [MFQ]), and multiple domains of functioning,
general health, behavior, and quality of life (Autonomous Function Checklist for parents, Self-
Perception Profile, Sickness Impact Profile, Global Assessment of Functioning [GAF] Scale,
Child Behavior Checklist [CBCL], Children’s Global Assessment Scale [CGAS], Pediatric
Quality of Life Enjoyment and Satisfaction Questionnaire [PQ-LES-Q)]).

1. Selective serotonin reuptake inhibitors compared to placebo in pediatric
outpatients with major depressive disorder

Citalopram compared with placebo

One 8-week study randomized 174 children (7 tol1 years) and adolescents (12 to 17 years) with
major depressive disorder to citalopram (20-40 mg/d) or placebo.'*® Diagnosis was established
with the Schedule for Affective Disorders and Schizophrenia for School-Age Children — Present
and Lifetime Version (K-SADS-PL). Overall loss to follow-up was 22 percent. The primary
outcome was the mean change from baseline to endpoint in the CDRS-R. Secondary outcome
measures included the CGI-I and CGI-S. At 8 weeks, intention-to-treat analysis confirmed
significantly greater reduction in the CDRS-R for citalopram-treated patients then for placebo-
treated patients (P<0.05). Significant differences were not reported for secondary outcome
measures. More than 10 percent of citalopram-treated patients experienced rhinitis, nausea, and
abdominal pain (P=NR for comparison with placebo).

Fluoxetine compared with placebo

Although we did not review placebo-controlled evidence for fluoxetine because the Food and
Drug Administration has already established its general efficacy and tolerability, we did review
the Treatment for Adolescents with Depression Study (TADS) because it specifically compared
fluoxetine, fluoxetine plus CBT, CBT alone, and placebo.127 In this good, 12-week, US-based
multicenter study of 439 adolescents (12 to 17 years), placebo and flexible-dose fluoxetine (10-
40 mg/d) were administered double-blind; CBT alone and CBT with fluoxetine were
administered unblinded. Primary outcome measures included the CDRS-R and CGI-I. Overall
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loss to follow-up was 18 percent. Compared to fluoxetine alone (P=0.02) and CBT alone
(P=0.01), treatment with fluoxetine plus CBT was superior on the CDRS-R. Both fluoxetine
alone (P<0.001) and fluoxetine plus CBT (P<0.001) demonstrated significantly greater
improvement on the CGI-I compared to placebo. Differences in harm-related adverse events
were not significant across treatment groups (P=0.15). The trial was subsequently extended to 36
weeks in an open label manner.'*® 327 patients completed the trial, which did not include a
placebo arm, and demonstrated equivalent effectiveness between fluoxetine, CBT and
combination therapy (response rates 81% compared with 81% compared with 86%,
respectively). Suicidal events were more common in the fluoxetine only group compared to the
CBT only and combination groups across the 36 weeks of treatment (14.7% compared with 6.3%
compared with 8.4%, respectively).

Paroxetine compared with placebo

Three multicenter, double-blinded, randomized-controlled trials compared flexible-dose
paroxetine to placebo.'**"*! One 8-week study conducted in 12 centers in the US and Canada
randomized 275 adolescents (12 to 18 years) to double-blind treatment with paroxetine (20-40
mg/d), imipramine (200-300 mg/d), or placebo.'” One fair international study based in South
Africa randomized 286 patients aged 13-18 to 12 weeks of paroxetine 20-40 mg/day or
placebo,"*” and one fair US based trial randomized 206 patients aged 7-17 to 8 weeks of
paroxetine 10-50 mg/day or placebo.”' All patients met DSM-IV criteria for major depressive
disorder. Patients were generally excluded if they had another psychiatric condition or posed a
serious suicide risk. The primary outcomes were HAM-D, CDRS-R, MADRS and K-SADS-L
depression subscale score. Secondary measures included CGI-1, CGI-S, BDI, MFQ.

All three studies reported similar response rates between patients treated with paroxetine
and placebo. For example in the South African study, in 13-18 year old patients a reduction in
MADRS of greater than 50 percent was achieved in 60.5 percent of the paroxetine group and
58.2 percent of the placebo group.” A post hoc sub-group analysis of patients 16 or younger
demonstrated a numerical advantage for placebo over paroxetine in MADRS response (placebo
64.9% compared with paroxetine 55.1%). Similarly, the US study of 7-17 year olds
demonstrated no difference between paroxetine and placebo in any outcome (change in CDRS
score, CGI-I or CGI-S). The post hoc sub-group analysis of 7-11 year old children also revealed
a trend for better outcome with placebo over paroxetine (change in CDRS 5.3 points in favor of
placebo, P=0.054). Vomiting, dizziness, sweating and suicide-related adverse events were more
frequent in the paroxetine group.

Sertraline compared with placebo

One published multinational (US, India, Canada, Costa Rica, and Mexico) study pooled data
from two double-blind randomized controlled trials conducted in 53 centers.'** These identically
designed, concurrently conducted 10-week trials randomized 376 children and adolescents (6 to
17 years) to flexible-dose sertraline (50-200 mg/d) or placebo. Significantly more sertraline-
treated patients were female (P=0.02). Twenty percent of randomized participants did not
complete the study. The primary efficacy measure was mean change from baseline score on the
CDRS-R. In the intention-to-treat analysis, sertraline-treated patients had a significantly greater
mean change in CDRS-R score (P<0.01). Significant differences were observed as early as week
3. Secondary efficacy measures included treatment response (> 40% decrease in CDRS-R or
CGI-I score of 2 or lower), symptoms of anxiety (Multidimensional Anxiety Scale for Children
[MASC)), patient’s social functioning [CGAS], and quality of life [PQ-LES-Q]). Significantly
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more sertraline-treated patients were defined as treatment responders (P<0.05). Statistically
significant differences were not observed for measures of anxiety, social functioning, or quality
of life. Sertraline-treated patients reported a higher incidence of insomnia, diarrhea, vomiting,
anorexia, and agitation.

Of note for this study is the fact that only pooled data from the two independent trials
were published. Before this pooling, neither trial had demonstrated a consistent advantage for
sertraline over placebo (data available at http://medicines.mhra.gov.uk). One trial reported
significantly more sertraline-treated CDRS-R responders (P=0.033 compared to placebo).

Escitalopram compared with placebo

One fair 8 week trial randomized 268 children aged 6-17 years to either flexible dose
escitalopram 10-20 mg/day or placebo.'** The primary outcome measure was change in baseline
score on the CDRS-R. Escitalopram showed no advantage over placebo in either the primary
outcome or any of the secondary outcomes measured (CGI-S, CGI-I, CGAS) for children aged 6-
17. A post hoc analysis of children aged 6-11 years and adolescents aged 12-17 years
demonstrated a statistically significant advantage for escitalopram in CGI-S, CGI-I and CGAS,
but not CDRS-R for adolescents only. The results in the 6-11 year old subgroup remained
equivocal. There was a similar incidence of side effects in both groups, including suicide related
events.

2. Serotonin and norepinephrine reuptake inhibitors compared to placebo in
pediatric outpatients with major depressive disorder

Venlafaxine compared with placebo

One 6-week trial randomized 40 children and adolescents (8 to 18 years) to treatment with
venlafaxine and psychotherapy or placebo and psychotherapy.'** Of participants randomized to
active treatment, children (8 to 12 years) received venlafaxine in fixed doses of 37.5 mg/d and
adolescents (13 to 18 years) received fixed doses of 75 mg/d. An intention-to-treat analysis was
not conducted, thereby excluding 17.5 percent of participants randomized to venlafaxine or
placebo (15% and 20%, respectively). Efficacy measures evaluated mean change from baseline
on two clinician-rated depression scales (HAM-D and CDRS-R), a patient-rated symptoms scale
(CDI), and a parent-rated measure of behavioral functioning (CBCL). Compared to placebo,
statistically significant differences from baseline were not reported for any of the efficacy
measures. A higher percentage of patients experienced side effects in the venlafaxine group than
in the placebo group at almost every treatment week.

3. Systematic reviews of published and unpublished data comparing selective
serotonin reuptake inhibitors and serotonin and norepinephrine reuptake
inhibitors to placebo in pediatric outpatients with major depressive disorder

Three systematic reviews evaluated published and unpublished studies comparing a selective
serotonin reuptake inhibitor or serotonin and norepinephrine reuptake inhibitor to placebo in
children and adolescents.'*™'** The largest report reviewed placebo-controlled studies on
citalopram, fluoxetine, paroxetine, sertraline, and venlafaxine, including data for 2145
randomized participants (5 to 18 years).' The authors abstracted data on remission and response
(where appropriate criteria were used), and mean depression score. Scales and responder
definitions were different for each study. Risks were assessed by abstracting data on suicide-
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related behaviors and discontinuation of treatment due to adverse events. Risk-benefit profiles
were evaluated for each drug. Fluoxetine was the only second-generation reported to have a
favorable risk-benefit profile. Data from two unpublished citalopram trials supported a negative
risk-benefit profile, although evidence of efficacy was stated to be limited. Published and
unpublished data combined for paroxetine demonstrated no improvement in depressive
symptoms and little effect on response; additionally, an increased risk of serious adverse events
was reported. Unpublished data on sertraline indicated that it may be even less effective than
reported in published trials. Combined, published and unpublished data on venlafaxine suggested
a negative risk-benefit profile.

This review highlights distinctions between published and unpublished studies, revealing
the potential for publication bias. In this study that reviewed more comprehensive evidence than
published studies alone, the authors concluded that fluoxetine is the only second-generation
antidepressant to demonstrate a favorable risk-benefit profile for the treatment of pediatric
outpatients with major depressive disorder.

4. Summary of the evidence

We did not identify any head-to-head trials. Published evidence is insufficient to compare one
second-generation antidepressant to another in pediatric outpatients with major depressive
disorder. Recent evidence from a systematic review of published and unpublished data suggests
that only fluoxetine has a favorable risk-benefit profile in pediatric populations.

Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy

The existing evidence, summarized in three systematic reviews of published and unpublished
randomized controlled trials, provides fair evidence that efficacy to improve health outcomes
does not differ between placebo and citalopram, escitalopram, sertraline, paroxetine, and
venlafaxine.'”'® These studies support a greater efficacy for fluoxetine compared to placebo.
No evidence exists for duloxetine, fluvoxamine, mirtazapine, bupropion, and nefazodone.

Table 13. Interventions, numbers of patients, and quality ratings of studies in
children and adolescents with major depressive disorder

Quality
Author, Year Interventions N Results rating
Systematic reviews
Citalopram compared
with placebo
Fluoxetine compared
- with placebo
ZYhét(t)'Sng)an et P_aroxetine compared Only quoxqtine had . _
(SR)) with placebo 2145 favorable risk-benefit profile Fair
Sertraline compared with
placebo
Venlafaxine compared
with placebo
Usala et al. Citalopram compared 2530 Only fluoxetine had Fair
2008'* (SR)  with placebo favorable risk-benefit profile
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Quality

Author, Year Interventions N Results rating

Escitalopram compared

with placebo

Fluoxetine compared

with placebo

Paroxetine compared

with placebo

Sertraline compared with

placebo

Citalopram compared

with placebo

Fluoxetine compared
Hetrick et al. with placebo 1972 Only fluoxetine had Good
2007'%® (SR) Paroxetine compared favorable risk-benefit profile

with placebo

Sertraline compared with

placebo
Selective serotonin reuptake inhibitors compared with placebo
Wagner et al. Citalopram compared 174 Significantly greater Fair
2004'% with placebo efficacy for citalopram

Greater improvement on
M Fluoxetine plus CBT the CDRS-R for fluoxetine
arch et al. .
20042 compar_ed with plus CBT compared to
M Fluoxetine compared 439 fluoxetine alone, CBT Good
arch et al. . .

2007128 with CBT compared with alone, or placebo.

placebo Results after 36 weeks

equivocal.

Keller et al. Pgroxefcine cgmpared : .
20012 with Im|pram|ne 275 No differences Fair

compared with placebo
Wagner et al. Sertraline compared with 376 Significantly greater Fair
2003'* placebo efficacy for sertraline
g‘(’)%gﬁ?%r etal \,Evftf]'tsl'ggerig‘ compared 268  No differences Fair
582)36:'121et al. \I?V?at:]ogle;g;ebgompared 206 No differences Fair
Egg%ﬁ%oet al. \I?V?t:]o;gg;gompared 286 No differences Fair
Serotonin and norepinephrine reuptake inhibitors compared with placebo
l:/lgagnﬁgf etal. Xﬁﬂlg{:ﬁg&compared 40 No differences Fair
Abbreviations: SR, systematic review.
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Il. For adult outpatients with anxiety disorders (generalized anxiety disorder,
obsessive compulsive disorder, panic disorder, post-traumatic stress disorder,
social anxiety disorder), do second-generation antidepressants differ in efficacy?

A. Generalized Anxiety Disorder

Currently, two selective serotonin reuptake inhibitors, escitalopram and paroxetine, are approved
by the Food and Drug Administration for the treatment of generalized anxiety disorder. In
addition, one serotonin and norepinephrine reuptake inhibitor (venlafaxine) and one selective
serotonin and norepinephrine reuptake inhibitor (duloxetine), are approved for the treatment of
generalized anxiety disorder.

Four head-to-head trials compared one second-generation antidepressant to another for
the treatment of generalized anxiety disorder.'*>"*® Two are rated fair'*> *” and two rated
poor."*® ¥ Food and Drug Administration-approved evidence supports the general efficacy of
duloxetine, escitalopram, paroxetine, and venlafaxine for treating generalized anxiety disorder.
Additional placebo-controlled evidence supporting the general efficacy these drugs was not
reviewed. Additionally, we identified two trials (three publications) that assessed efficacy and
tolerability of sertraline,*”"'*! a selective serotonin reuptake inhibitor currently not Food and
Drug Administration-approved for generalized anxiety disorder.

Across reviewed studies that assessed health outcomes, the populations examined were
18 to 80 years of age. Inclusion was based on a criteria-based diagnosis (DSM-1V) of generalized
anxiety disorder with a minimum score of 18 or 20 on the HAM-A and a score of two or higher
on the anxious mood and tension items of the HAM-A. Patients were excluded if they were
considered to have major depressive disorder, generally defined by a score of 16-17 or higher on
the MADRS.

1. Selective serotonin reuptake inhibitors compared to selective serotonin
reuptake inhibitors in adult outpatients with generalized anxiety disorder

Escitalopram compared with paroxetine

A fair rated randomized controlled trial compared escitalopram to paroxetine (and placebo) in
681 patients over a 12 week duration.'> All active arms were found to improve the symptoms of
generalized anxiety disorder compared to placebo. Escitalopram 10 mg was shown to be more
effective than paroxetine 20 mg. In the case of CGI-I, escitalopram 10 mg was significantly
superior to paroxetine 20 mg at week 12 , P<0.05 (Data = NR) and the difference in the HAM-A
at 12 weeks was -2.06 (95% CI -3.90 to -0.21, P<0.05).

Paroxetine compared with sertraline

One fair rated small randomized controlled trial compared paroxetine (10-40 mg/d) to sertraline
(25-100 mg/d) in 55 patients with generalized anxiety disorder."*’ Study duration was 8 weeks.
At study endpoint no statistically significant differences in any outcome measures were apparent.
Both treatment groups experienced significant reductions in HAM-A scores with similar
response (paroxetine 68%, sertraline 61%) and remission rates (paroxetine 40%, sertraline 46%).
Likewise no differences could be detected in quality of life outcome measures.
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2. Selective serotonin reuptake inhibitors compared to serotonin and
norepinephrine reuptake inhibitors in adult outpatients with generalized anxiety
disorder

Paroxetine compared with venlafaxine

A poor quality study compared venlafaxine and paroxetine.'*® This small study with 46
participants and a high drop-out rate of 30 percent found no difference between the two
treatments. The rates of response (> 50% reduction in the HAM-A) were 90.5 percent for
venlafaxine compared with 92 percent for paroxetine (P=0.855).

3. Serotonin and norepinephrine reuptake inhibitors compared to selective
serotonin and norepinephrine reuptake inhibitor in adult outpatients with
generalized anxiety disorder

Venlafaxine compared with duloxetine

A comparison of venlafaxine and duloxetine found no differences between the two treatments in
a large (N = 487), poor quality study (attrition > 40%)."*® The mean decrease in the HAM-A total
scores was 11.8 for duloxetine and 12.4 for venlafaxine. Treatment response was similar with >
50 percent reduction in the HAM-A in 47 percent of duloxetine- and 54 percent of venlafaxine-
treated patients.

4. Selective serotonin reuptake inhibitors compared to placebo in adult
outpatients with generalized anxiety disorder

Sertraline compared with placebo

Currently, sertraline is not Food and Drug Administration-approved for the treatment of
generalized anxiety disorder. We identified two placebo-controlled trials that assessed the
efficacy and tolerability of sertraline in generalized anxiety disorder.'*"'*' Overall these studies
found that sertraline could result in better efficacy than placebo in the treatment of generalized
anxiety disorder.

A 12-week, multicenter, multinational trial randomized 378 outpatients with a primary
diagnosis of DSM-IV- defined anxiety disorder to sertraline 50-150 mg/d or placebo. Patients
with a history of other psychiatric disorders, including MAD, were excluded. The primary
efficacy measure was the HAM-A; secondary assessments included the CGI-1, CGI-S, MADRS,
HADS, Q-LES-Q, the Endicott Work Productivity Scale, and the HAM-A psychic and somatic
anxiety factors. At endpoint, the mean reduction in HAM-A total score was -11.7 for the
sertraline group and -8.0 for the placebo (P<0.0001). Additionally, sertraline was significantly
better than placebo on all secondary assessments, including the quality-of-life and work
productivity measures.

A 10-week, multicenter, multinational trial randomized 326 outpatients with a primary
diagnosis of DSM-IV- defined anxiety disorder to sertraline 50-2000 mg/d or placebo. The
inclusion/exclusion criteria were similar to those above as were the outcomes. At endpoint, the
mean reduction in HAM-A total score was -12.71 for the sertraline group and -11.15 for the
placebo (P=0.032). Additionally, sertraline was significantly better than placebo on secondary
assessments, including the quality-of-life and CGI measures.
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4. Summary of the evidence

Overall, evidence is insufficient to compare one second-generation antidepressant to another for
treating generalized anxiety disorder. However, in the case of escitalopram compared with
paroxetine there appears to be trend supporting the use of escitalopram compared with
paroxetine.'*” The other available comparisons showed no difference in the outcomes based on
active treatment.'>*'3% 142

Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy
One poor-rated small head-to-head trial did not detect any significant differences in efficacy
between paroxetine and venlafaxine."*® One head-to-head trial did not detect any significant
differences in efficacy between paroxetine and sertraline."*’ And finally one poor-rated head-to-
head trial did not detect any significant differences in efficacy between duloxetine and
venlafaxine.'*®

Food and Drug Administration-approved evidence shows the general efficacy of
duloxetine, escitalopram, paroxetine, and venlafaxine for treating generalized anxiety disorder.
Additional evidence supports the general efficacy of sertraline.">” '** Evidence is insufficient
about efficacy of citalopram, fluoxetine, fluvoxamine, mirtazapine, bupropion, and nefazodone
for treating generalized anxiety disorder. One trial provides evidence of greater improvement in
quality of life and work productivity for sertraline than for placebo.'*
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Table 14. Interventions, numbers of patients, and quality ratings of studies in
adults with generalized anxiety disorder

Quality
Author, Year Interventions N Results rating

Selective serotonin reuptake inhibitors compared with selective serotonin reuptake inhibitors

Escitalopram 10
mg/day more

Baldwin et al. 2006'*° E_smtalopram compared 681 efficacious in response Fair
with paroxetine .
then paroxetine 20
mg/day
Kim et al. 2006'* Venlafaxine compared with 46 No difference Poor
paroxetine
Ball et al. 2005"’ Paroxetine compared with 55 No difference Fair
sertraline

Selective serotonin reuptake inhibitors compared with selective serotonin and norepinephrine

reuptake inhibitors
Hartford et al. 2007"% \E’gr']‘l’;‘f‘;t)'(?fecompared with 487  No difference Poor

Selective serotonin reuptake inhibitors compared with placebo

Significantly greater
improvement in HAM-

Allgulander et al. 2004™°  Sertraline compared with A total score; HAM-A

Dahl et al. 2005 placebo 38 psychic and somatic Fair
factors, QoL, and work
productivity
Significantly greater

Brawman-Mintzer et al. Sertraline compared with 326 improvement in HAM- Fair

2006 placebo A total score; HAM-A

response and HADS

Abbreviations: QoL, quality of life.

B. Obsessive-Compulsive Disorder

The Food and Drug Administration has approved the following selective serotonin reuptake
inhibitors for the treatment of obsessive-compulsive disorder: fluoxetine, sertraline, paroxetine,
and fluvoxamine.

Three head-to-head trials addressing the use of selective serotonin reuptake inhibitors or
other second-generation antidepressants met our inclusion criteria for the review of obsessive-
compulsive disorder (Table 13). One of these head-to-head trials had a 12-week extension phase
in which nonresponders were switched to the alternative treatment.'*> One additional trial
compared citalopram plus mirtazapine to citalopram alone.'** Additionally, one placebo-
controlled trial was included because it evaluated a selective serotonin reuptake inhibitor not
covered in the reviews or approved by the Food and Drug Administration (Table 15). Four meta-
analyses pooled data from studies comparing selective serotonin reuptake inhibitors to placebo.
All systematic reviews included comparisons of fluoxetine, fluvoxamine, and sertraline to
placebo.'*'*" In addition, two reviews included a comparison of paroxetine to placebo'*
one included placebo compared with citalopram.'*®

Generally, inclusion was based on a criteria-based diagnosis (DSM-III, DSM-1V) of
obsessive-compulsive disorder and a predefined cut-off point on an accepted obsessive-
compulsive scale (e.g., Y-BOCS, NIMH-OC). The majority of patients could be labeled as

and

Second generation antidepressants Page 53 of 176



Final Report Update 4 Drug Effectiveness Review Project

having moderate or severe disease with mild or no comorbid depression. Multiple studies limited
inclusion by duration of current illness of 1 year or more.

Commonly examined outcome measures were response rate (e.g., more than 25% or 35%
improvement of symptoms on an obsessive-compulsive rating scale, or much or very much
improved as assessed by a global assessment method), rate of remission (e.g., reduction below a
predefined cut-off point on an obsessive-compulsive scale), or changes in score on obsessive-
compulsive scales. Comorbid depression or anxiety and quality of life occasionally were
assessed as secondary outcome measures.

All included trials could be characterized as efficacy studies. In addition to efficacy, one
head-to-head trial specifically evaluated quality of life. Drug or dosing equivalency was present
across all trials.

1. Selective serotonin reuptake inhibitors compared to selective serotonin
reuptake inhibitors in adult outpatients with obsessive-compulsive disorder

Sertraline compared with fluoxetine

A multicenter Canadian study evaluated the use of sertraline (50-200 mg/d) and fluoxetine (20-
80 mg/d) in 150 patients over a 24-week period.'*” More than 79 percent of patients had a
duration of illness of 10 years or more. Loss to follow-up was 29 percent, with no differential
between fluoxetine- and sertraline-treated groups. At 24 weeks, mean response (Y-BOCS) did
not differ significantly between the groups, although sertraline-treated patients had shown
statistically greater improvement in mean change from baseline (Y-BOCS) at weeks 4, 8, and 12.
Remission rates were greater for sertraline-treated patients at week 12 but not at week 24. Both
sertraline and fluoxetine showed equivalent efficacy in improving secondary symptoms of
depression (HAM-D) and generalized anxiety (CAS). No significant differences in the incidence
of side effects between groups were reported.

2. Other second-generation antidepressants compared to selective serotonin
reuptake inhibitors in adult outpatients with obsessive-compulsive disorder

Venlafaxine compared with paroxetine

A 12-week Dutch study evaluated the use of venlafaxine XR (75-300 mg/d) and paroxetine (15-
60 mg/d) in 150 patients."* Loss to follow-up was 33 percent. At 12 weeks, efficacy as reported
by the mean reduction in Y-BOCS total score did not differ significantly between the two
groups. Analysis of Y-BOCS obsessions and compulsions subscales revealed an equally high
treatment effect over time. Also, response rates (full response > 50% reduction in Y-BOCS;
partial response > 35% reduction in Y-BOCS) did not differ at the end of the trial. Quality of life
was assessed using the Lancashire Quality of Life Profile: extended Dutch version (LqoLP).
Both groups improved on all domains following treatment without showing a significant
difference. Incidence rates of insomnia and dry mouth in venlafaxine-treated patients were more
than double those in paroxetine-treated patients.

In one head-to-head trial, after a 4-week tapering phase the investigators switched 43
nonresponders to 12 weeks of therapy with the alternate treatment.'** At the end of 12 weeks,
intention-to-treat analysis demonstrated a mean decrease on the Y-BOCS of 1.8 in the
venlafaxine group and 6.5 in the paroxetine group. Responder rates (Y-BOCS) were 56 percent
for paroxetine and 19 percent for venlafaxine; 42 percent of the nonresponders benefited from
the crossover.
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Escitalopram compared with paroxetine

A 24-week multinational study compared escitalopram (10 or 20 mg/day), paroxetine (40
mg/day and placebo in 466 patients.”' Attrition was 29 percent. At 12 (primary outcome) or 24
weeks, efficacy as reported by the mean reduction in Y-BOCS total score did not differ
significantly between the two active groups, nor did the response rates (either CGI-I =1 or 2 or >
25% Y-BOCS decrease) differ between paroxetine or escitalopram groups.

3. Selective serotonin reuptake inhibitors augmentation compared to selective
serotonin reuptake inhibitor alone in adult outpatients with obsessive-compulsive
disorder

A 12-week trial assessed the additional benefits of augmenting treatment with citalopram (40-80
mg/d) with mirtazapine (15-30 mg/d) in 49 outpatients with obsessive-compulsive disorder.'**
Patients were randomized to citalopram plus placebo or citalopram plus mirtazapine. Obsessive-
compulsive symptoms were measured with the Y-BOCS; secondary outcome measures included
the HAM-D and CGI-I. Loss to follow-up was 8 percent. At endpoint, no significant differences
were reported between the two treatment groups. Patients augmented with mirtazapine had a
significantly greater reduction in Y-BOCS total score beginning at week 2, although this
difference persisted only through week 6 of the study.

4. Selective serotonin reuptake inhibitors compared to placebo in adult
outpatients with obsessive-compulsive disorder

Meta-analyses

Four meta-analyses reviewed available evidence from placebo-controlled studies; we rated
these analyses as fair quality and one as good quality.'* One study pooled results from 10 trials
that compared selective serotonin reuptake inhibitors as a class with placebo.'*’ Data
representing 1076 patients were pooled to define the selective serotonin reuptake inhibitor group,
which consisted of fluvoxamine (five studies), fluoxetine (two studies), and sertraline (three
studies). Several studies incorporated multiple dosing arms in the study design.'**'>* For these
trials, only the highest dosing arm was incorporated in the meta-analytic results.

As a class, selective serotonin reuptake inhibitors were found to be superior to placebo.
For obsessive-compulsive symptoms considered together, an effect size of 0.47 (95% CI 0.33 to
0.61) was observed for selective serotonin reuptake inhibitors compared to placebo. Considering
obsessions and compulsions rated separately, effect sizes were reported as 0.54 (95% CI 0.34 to
0.74) and 0.52 (95% CI 0.34 to 0.70), respectively. Effect sizes generally were consistent for
each of the selective serotonin reuptake inhibitors when compared to placebo.

A second meta-analysis evaluated placebo-controlled trials of fluvoxamine, fluoxetine,
sertraline, and paroxetine.'*® Specifically, this study used meta-regression to identify sources of
heterogeneity in these trials (and clomipramine trials). They identified 12 trials published before
2000 that compared selective serotonin reuptake inhibitors to placebo. Only studies that assessed
efficacy with Y-BOCS were incorporated in the meta-regression. Effect sizes were estimated as
the difference in improvement (decrease in Y-BOCS) between active drug and placebo.

Four fluvoxamine studies'>*'>” showed a net improvement of -4.84 (95% CI -7.78 to -
1.83). For the three fluoxetine studies,”* ' net improvement was -1.61 (95% CI -2.18 to -1.04);
for four sertraline studies,'®'"'* the pooled difference in Y-BOCS was calculated to be -2.47

145-148
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(95% CI-6.13 to 1.20). Only one paroxetine study was included; the difference in improvement
was estimated as -3.00 (95% CI -4.91 to -1.09).

A third meta-analysis assessed medication effect sizes in six published placebo-controlled
trials;147 two fluvoxamine s‘cudies;15 4155 two sertraline studies;161’ 162"and two fluoxetine
studies."”™ !> Compared to placebo, effect sizes did not differ significantly between the three
selective serotonin reuptake inhibitors evaluated.

A fourth meta-analysis included 17 studies and 3097 participants.'*® All consisted of
placebo comparisons compared with; five used sertraline, five fluvoxamine, three compared
fluoxetine, three paroxetine and one used citalopram. Overall, the drugs evaluated provided
greater efficacy than placebo, however, there were differences in the incidence of adverse events,
in particular nausea. Citalopram, fluvoxamine and paroxetine all had a greater rate of nausea
compared to placebo and fluoxetine and sertraline did not.

Citalopram compared with placebo

A fair multicenter study conducted in Europe and South Africa compared various fixed-doses of
citalopram to placebo in 401 outpatients with obsessive-compulsive disorder characterized as
stable for more than 6 months.'> Loss to follow-up was 16 percent, with small differences
between groups. All three doses of citalopram produced significantly more responders (= 25%
improvement in Y-BOCS) than placebo (P<0.01). The high-dose citalopram (60 mg) response
reached statistical significance at week 3, whereas the lower doses (20 mg and 40 mg) reached
statistical significance at week 7. On the patient-rated Sheehan Disability Scale, the citalopram-
treated patients showed significant improvements for most items. Adverse events were reported
in 71 percent of subjects in the active treatment groups. The number of adverse events reported
by persons on different citalopram doses did not differ significantly. Ejaculation failure was
significantly different from placebo only in the 40 mg citalopram group.

5. Summary of the evidence

Three fair head-to-head studies provide evidence that there is no difference in efficacy between
fluoxetine and sertraline or venlafaxine and paroxetine or escitalopram and paroxetine. Other
evidence is insufficient to draw conclusions about comparative efficacy between one second-
generation antidepressant and another.

Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy

Three head-to-head trials'*** **'*! and four meta-analyses provide fair evidence that
no difference in efficacy among evaluated second-generation antidepressants exists. Two head-to-
head trials provide fair evidence that the efficacy of venlafaxine XR and paroxetine does not
differ in improving health outcomes;"*% "' 1% in a follow-up study, 42 percent of nonresponders
who switched to the alternative treatment achieved a response.'*’ One fair placebo-controlled
study showed a significantly greater improvement in disability for citalopram compared to
placebo."” In a second study, citalopram-treated patients augmented with mirtazapine had a
faster response than patients treated with citalopram alone, although differences did not persist

past 6 weeks.'*

145, 146, 147, 148
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One study provides fair evidence that sertraline has a faster onset of action than
fluoxetine'*’ in the treatment of obsessive-compulsive disorder. Another fair-rated study reported
a faster response for venlafaxine XR compared to paroxetine.™’ A fair-rated study showed no
difference between escitalopram and paroxetine throughout 24 weeks of treatment."'

Food and Drug Administration-approved evidence exists for the general efficacy of
fluoxetine, sertraline, paroxetine, and fluvoxamine for treating obsessive-compulsive disorder.
Evidence is insufficient about the efficacy of mirtazapine, bupropion, and nefazodone for
treating obsessive-compulsive disorder. Additionally, one study provides fair evidence
supporting a greater efficacy of citalopram than placebo.'”

Table 15. Interventions, numbers of patients, and quality ratings of studies in
adults with obsessive-compulsive disorder

Quality
Author, Year Interventions N Results rating
Selective serotonin reuptake inhibitors compared with selective serotonin reuptake inhibitors
Stein et al. 2007’ Escﬂalo_pram compared with 466 No differences at 12 or Fair
paroxetine 24 weeks
Bergeron et al. 20024 Fluoxgtlne compared with 150 No differences Fair
sertraline
Other second-generation antidepressants compared with selective serotonin reuptake inhibitors
Denys et al. 200343 150. 165 Venlafa?(lne compared with 150 No differences Fair
paroxetine

Selective serotonin reuptake inhibitor compared with selective serotonin reuptake inhibitor plus another
second-generation antidepressant

Pallanti et al. 200444 C_ltalopram compgred W|t.h 49 No differences at 12 Fair
citalopram plus mirtazapine weeks

Selective serotonin reuptake inhibitors compared with placebo

Lo 145 SSRIs compared with placebo Significantly greater Fair
Piccinelli et al. 1995 (SR) 1076 efficacy of SSRIs
146 SSRIs compared with placebo No differences among Fair
Ackerman et al. 2002 (SR) 530 SSRIs
. 147 SSRIs compared with placebo No differences among Fair
Stein et al. 1995 (SR) 516 SSRIs
Soomro et al. 2008 SSRIs compared with placebo 3097 No differences among Good
(SR) SSRIs
Montgomery et al. 2001 Citalopram compared with 401 Slgnlflcantly.greater Fair
placebo efficacy of citalopram

Abbreviations: SR, systematic review; SSRI, selective serotonin reuptake inhibitor.

C. Panic Disorder

Only fluoxetine, paroxetine, sertraline, and venlafaxine are currently approved by the Food and
Drug Administration for the treatment of panic disorder. We viewed Food and Drug
Administration approval as evidence for general efficacy and did not review placebo-controlled
trials of fluoxetine, paroxetine, sertraline, and venlafaxine.

For panic disorder, we identified four head-to-head trials of fair quality comparing one
selective serotonin reuptake inhibitor, or other second-generation antidepressant to another.'*®'"°
We excluded one study — a single-blinded randomized controlled trial with a poor quality rating
for internal validity'®’— from our findings, but we discuss it here briefly because of the minimal
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amount of published research on this topic. Furthermore, we identified three placebo-controlled
trials assessing the efficacy and tolerability of fluvoxamine.'’' ™"

Inclusion was generally determined by a criteria-based (DSM-III-R, DSM-IV) diagnosis
of panic disorder in addition to a predefined frequency of weekly panic attacks. Patients with at
least one to four panic attacks per week or eight in total over the past 4 weeks were eligible for
inclusion. Both patients with and without agoraphobia were included in these trials. Common
exclusion criteria were additional Axis I disorders, high suicidal risk, a history of alcohol or drug
dependence or abuse, use of other psychotropic medications, and progressive medical disease.

The primary outcome measure in all trials was the frequency of panic attacks as assessed
with various scales (e.g., Panic and Agoraphobia Scale, Modified Panic and Anticipatory
Anxiety Scale [PAAS], Panic Associated Symptoms Scale [PASS]). Secondary outcome
measures included changes from baseline in the Panic Disorder Severity Score (PDSS), quality
of life and health-related functional capacity (Sheehan Disability Scale [SDS], Fear
Questionnaire [FQ]), the Phobia Scale, anxiety-related subscales of the MADRS and HAM-D,
and global assessment methods (e.g., CGI, Q-LES-Q).

1. Selective serotonin reuptake inhibitors compared to selective serotonin
reuptake inhibitors in adult outpatients with Panic Disorder

Four fair double-blinded randomized controlled trials compared the efficacy and tolerability of
one selective serotonin reuptake inhibitor to another.

Citalopram compared with escitalopram

One multicenter study randomized 366 patients with panic disorder to citalopram (10-40 mg/d),
escitalopram (5-20 mg/d), or placebo.'*® Study duration was 10 weeks. Patients with and without
concomitant agoraphobia were included. Quality of life and health-related functional capacity
were additional outcome measures. Loss to follow-up was 32 percent. The frequency of panic
attacks was significantly reduced for escitalopram compared to placebo (P=0.04) but not for
citalopram compared to placebo. Both treatments significantly improved quality of life, panic
disorder symptoms, and severity of the disease (P<0.05) compared to placebo. The article does
not report a direct comparison of citalopram to escitalopram; presumably the two active
treatment groups did not differ significantly on efficacy measures.

Sertraline compared with paroxetine

A German randomized controlled trial randomized 225 patients with panic disorder to paroxetine
(40-60 mg/d) or sertraline (50-150 mg/d)."®® Study duration was 12 weeks. Patients with and
without concomitant agoraphobia were included. Quality of life was assessed as a secondary
outcome measure. Results revealed no statistically significant differences in PAS (Panic and
Agoraphobia Scale) scores between treatment groups (P=0.589). Furthermore, no statistical
differences in secondary outcome measures (PAS subscales, CGI-S, HAM-A, Sertraline-Quality
of Life Battery) could be detected.

Citalopram compared with paroxetine

A small Italian trial enrolled 58 patients to citalopram (20-50 mg/d) and paroxetine (20-50 mg/d)
for 60 days.'®” Patients and care providers were not blinded to treatment allocation; therefore,
this study received a poor quality rating for internal validity. Loss to follow-up was 10 percent.
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Results reported no statistically significant differences between citalopram and paroxetine in any
efficacy measures. However, results may be biased because of lack of double blinding.

Venlafaxine ER compared with paroxetine

Two multi-national fixed-dose randomized controlled trials compared two different doses of
venlafaxine ER to paroxetine (venlafaxine ER 75 mg/d or 150 mg/d compared with paroxetine
40 mg/d and venlafaxine ER 75 mg/d or 225 mg/d compared with paroxetine 40 mg/d).'** "
Both studies received a fair rating for internal validity. Loss to follow up was reported as 20.8
percent and 20.1 percent, respectively. Results provided mixed findings. The study conducted in
Europe (N=664) demonstrated no statistically significant difference in efficacy between
venlafaxine ER 75 mg/d or 150 mg/d and paroxetine 40 mg/d (patients free from full-symptom
panic attacks at 12 weeks: 54.4% compared with 59.7% compared with 60.9%).'® In the second
trial (N=653), the venlafaxine ER 225 mg/d group had a significantly greater percentage of
patients free of full-symptom panic attacks at the 12 week endpoint compared to the paroxetine
40 mg/d group (70.0% compared with 58.3%; P<0.05) and also had a significantly lower PDSS
score (4.78 compared with 6.26; P<0.05)."” However, this study compared a high dose of
venlafaxine ER to a medium dose of paroxetine.

2. Selective serotonin reuptake inhibitors compared to placebo in adult
outpatients with panic disorder

Fluvoxamine compared with placebo

Three fair-rated studies, all lasting 8 weeks, compared fluvoxamine (50-300 mg/d) to placebo.'”""
'3 The first study enrolled 75 patients to fluvoxamine (50-300 mg/d), placebo, or cognitive
therapy.'”" Loss to follow-up was 20 percent. Outcome measures included functional capacity
(Sheehan Disability Scale). Statistical analysis did not fulfill accepted criteria for intention-to-
treat analysis (only subjects who completed 3 weeks of medication were analyzed). Fluvoxamine
showed significantly greater improvements in all primary (Panic Attack Severity Score, Clinical
Anxiety Score [CAS], CGI, MADRS) and secondary (Sheehan Disability Scale) efficacy
measures compared to placebo.

The second study randomized 50 patients to fluvoxamine (50-300 mg/d) or placebo.'”
Loss to follow-up was 28 percent, and no intention-to-treat analysis was done. The fluvoxamine
group reported significantly fewer major panic attacks starting at week 4 until the endpoint
(P<0.05); they also had significantly lower scores on CAS and MADRS (P<0.05). By contrast,
active drug and placebo groups did not differ significantly in terms of minor panic attacks and
Sheehan disability scores.

The third trial enrolled 188 participants.'” Loss to follow-up was about 35 percent.
Results were consistent with the other studies. Fluvoxamine showed a significantly greater
efficacy in most primary (Daily Panic Attack Inventory) and secondary (MADRS, CGI-I, CGI-S,
CAS, Sheehan Disability Scale) outcome measures compared to placebo.

3. Summary of the evidence
Two fair fixed-dose trials provide inconclusive evidence on the comparative efficacy of

venlafaxine ER and paroxetine. One fair head-to-head study provides evidence that efficacy does
not differ between citalopram and escitalopram. In other trials, significant differences in study
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design and outcome selection make this evidence insufficient to identify differences between
treatments.

Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy

While one fair randomized controlled trial showed venlafaxine ER 225 mg/d to be superior to
paroxetine 40 mg/d in reducing full-symptom panic attacks and in PDSS score,' ™ the same effect
was not seen when comparing venlafaxine ER 150 mg/d or 75 mg/d and paroxetine 40 mg/d.'®*
""Two fair randomized controlled trials provide evidence that the efficacy of reducing panic
attacks and improving quality of life does not differ significantly between citalopram and
escitalopram'®® or between paroxetine and sertraline'®® in outpatients with panic disorder. Fair
evidence exists from three placebo-controlled trials of significantly greater efficacy and
improvement of health outcomes and functional capacity for fluvoxamine compared to
placebo.'”*'” Food and Drug Administration-approved evidence supports the general efficacy of
fluoxetine, paroxetine, venlafaxine and sertraline for the treatment of panic disorder. Evidence is
insufficient about the efficacy of duloxetine, mirtazapine, bupropion, and nefazodone for treating
panic disorder.

Table 16. Interventions, numbers of patients, and quality ratings of controlled
trials in adults with panic disorder

Quality
Author, Year Interventions N Results rating
Selective serotonin reuptake inhibitors compared with selective serotonin reuptake inhibitors
Bandelow et al. 2004 "% Paroxetine compared 225 No difference Fair

with Sertraline

o Citalopram compared
Stahl et al. 2003 with escitalopram 366 No difference Fair
compared with placebo

Venlafaxine ER

Pollack et al. 2007'%° compared with 664 No difference Fair
paroxetine
Significantly greater
Venlafaxine ER efficacy of venlafaxine
Pollack et al. 2007'"° compared with 653 ER 225 mg/d Fair
paroxetine compared to

paroxetine 40 mg/d

Selective serotonin reuptake inhibitors compared with placebo

Fluvoxamine compared Significantly greater

. 173 .
Asnis et al. 2001 with placebo 188 efficacy of fluvoxamine Fair
Black et al. 1993'7 Fluvoxamine compared 75 Significantly greater Fair
) with placebo efficacy of fluvoxamine
Hoehn-Saric et al. 199372 Fluvoxamine compared 50 Significantly greater Fair
' with placebo efficacy of fluvoxamine

Second generation antidepressants Page 60 of 176



Final Report Update 4 Drug Effectiveness Review Project

D. Post-Traumatic Stress Disorder

Currently, only paroxetine and sertraline have been Food and Drug Administration-approved for
the treatment of post-traumatic stress disorder. As in other chapters, we view Food and Drug
Administration-approval as evidence for general efficacy and, therefore, do not review placebo-
controlled trials on drugs that have been Food and Drug Administration-approved.

For post-traumatic stress disorder, we found four head-to-head studies: one comparing
citalopram to sertraline,'”® two comparing nefazodone to sertraline,'’”'*and one comparing
venlafaxine to sertraline.'”” No other second-generation antidepressants were compared to one
another.

In addition we included four placebo-controlled trials assessing the efficacy of fluoxetine
and venlafaxine, which are not Food and Drug Administration-approved for the treatment of
post-traumatic stress disorder (Table 17).

Inclusion of patients was generally determined by a criteria-based (DSM-III-R, DSM-1V)
diagnosis of post-traumatic stress disorder in addition to a predefined threshold on a universally
used post-traumatic stress disorder scale (Clinician Administered PTSD Scale [CAPS]). The
majority of patients had suffered physical or sexual abuse or had witnessed injury or death of a
third person. More than half of the participants had a concomitant diagnosis of major depressive
disorder or generalized anxiety disorder or a history of alcohol and substance abuse.

1. Selective serotonin reuptake inhibitors compared to other second-generation
antidepressants in adult outpatients with post-traumatic stress disorder

Sertraline compared with citalopram

A fair study randomized 59 outpatients with post-traumatic stress disorder to 10 weeks of
citalopram (20-50 mg/d ), sertraline ( 50-200 mg/d ), or placebo.'”® Primary outcomes measures
(CAPS, BDI) did not indicate any statistically significant differences in efficacy between
citalopram and sertraline and between the active treatments and placebo.

Sertraline compared with nefazodone

A fair-rated randomized controlled trial randomized 37 patients with post-traumatic stress
disorder to 12 weeks of sertraline (50-200 mg/d) or nefazodone (100-600 mg/d).!”” Sertraline-
and nefazodone-treated patients did not differ significantly on primary (CAPS2, CGI) and
secondary outcome measures (DTS, MADRS, PSQI, SDS, HAM-A). Both treatment groups had
statistically significant improvements within group from baseline to endpoint on all outcome
measures. Loss to follow-up was 38 percent; the rate of post-randomization exclusion because of
lack of data was 28 percent. Results of this study were consistent with findings from an open-
label trial in Turkish earthquake survivors.'”® This study met our formal eligibility criteria;
however we determined it to be of poor quality (completers analysis only). Because of the lack
of head-to-head evidence we are including its findings. Sixty earthquake survivors received
sertraline or nefazodone in a non-randomized manner, based on availability. No differences in
efficacy outcomes (Posttraumatic Stress Diagnostic Scale [PDS], Posttraumatic Stress Disorder
Scale [TOP-8], CGI) could be detected between patients on sertraline or nefazodone after 6
months of treatment.
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Sertraline compared with venlafaxine

A fair 12-week, placebo-controlled randomized controlled trial (N=538) evaluated the
comparative efficacy and safety of sertraline (25-200 mg/d) and venlafaxine ER (37.5-300
mg/d)."” At study endpoint, 30.2 percent on venlafaxine ER and 24.3 percent on sertraline
achieved remission. In other primary outcome measures the efficacy of sertraline and
venlafaxine ER was similar (CAPS, CGI-S, Assessment of Functioning [ GAF], Vulnerability to
the Effects of Stress Scale [SVS]). Both treatment groups had statistically significant
improvements on all outcome measures compared with placebo.

2. Selective serotonin reuptake inhibitors compared to placebo in adult
outpatients with post-traumatic stress disorder

Fluoxetine compared with placebo

Three placebo-controlled randomized controlled trials provide conflicting results on the general
efficacy of fluoxetine for the treatment of post-traumatic stress disorder.'™ '*! A small fair-rated
study enrolled 54 patients to 12 weeks of fluoxetine (10-60 mg) or placebo.'®” Loss to follow-up
was 31.5 percent. Using the Duke Global Rating for post-traumatic stress disorder cut-off score
of 1 (no symptoms) to define responders, the fluoxetine group had significantly more responders
than the placebo group (59% compared with 19%; P<0.005). According to Duke Global Rating
for post-traumatic stress disorder cut-off scores of 1 (no symptoms) or 2 (minimal symptoms) to
define responders, a nonstatistically significant trend toward fluoxetine was observed (P=0.06).
Health-related secondary outcome measures (SIP, disability and stress subscales) showed
significantly greater improvements for fluoxetine (P<0.005). A Kaplan-Meier analysis reported a
significantly faster onset of efficacy for fluoxetine (P<0.005) than for placebo.

Two additional, fair studies did not detect any statistically significant differences between
fluoxetine and placebo for the treatment of post-traumatic stress disorder. One study was a 12-
week, fixed-dose (fluoxetine 20 or 40 mg/d) trial (N=411) that enrolled primarily women (71%)
with post-traumatic stress disorder.'®' At study endpoint both primary outcome measures (TOP-
8, CAPS) showed similar efficacy outcomes between fluoxetine and placebo. The other trial
(N=88) was an 8-week flexible-dose randomized controlled trial that compared fluoxetine (20-60
mg/d) to placebo, psychotherapy, or eye movement desensitization and reprocessing.'®* No
significant difference in CAPS scores were detected at endpoint between fluoxetine- and
placebo-treated patients.

Venlafaxine compared with placebo

A fair, 6-month, placebo-controlled randomized controlled trial assessed the efficacy of
venlafaxine ER (37.5-300 mg/d) in 329 patients with post-traumatic stress disorder.'®* Overall
improvements were significantly greater for patients on venlafaxine ER than on placebo (CAPS,
CGI-S, HAM-D). After 6 months, 51 percent of patients on venlafaxine ER achieved remission
compared with 38 percent on placebo (P=0.01). Patients on venlafaxine ER had also greater
improvements than the placebo group with respect to quality of life and functional capacity.
Withdrawal rates were similar between groups.

3. Summary of the evidence

We identified one head-to-head trial comparing citalopram to sertraline, one study comparing
sertraline to nefazodone and one study comparing sertraline to venlafaxine.
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Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy

Three head-to-head trials did not detect any differences in efficacy between citalopram and
sertraline,176 sertraline and nefazodone,177 and sertraline and venlafaxine ER.!” Food and Drug
Administration-approved evidence exists for the general efficacy of paroxetine and sertraline for
treating post-traumatic stress disorder. Placebo-controlled trials report general efficacy of
venlafaxine but not of fluoxetine in the treatment of post-traumatic stress disorder. Significant
differences in population characteristics make this evidence insufficient to identify differences
between treatments based on placebo-controlled evidence.

Table 17. Interventions, numbers of patients, and quality ratings of controlled
trials in adults with post-traumatic stress disorder

Quality
Author, Year Interventions N Results rating
Selective serotonin reuptake inhibitors compared with selective serotonin reuptake inhibitors
Tucker et al. 20057 C|talopram compared with 59 No_ difference in Fair
sertraline efficacy

Selective serotonin reuptake inhibitors compared with serotonin and norepinephrine reuptake
inhibitors

Sertraline compared with 350 No difference in Fair

. 179
Davidson et al. 2006 venlafaxine ER efficacy

Selective serotonin reuptake inhibitors compared with other second-generation antidepressants
(DopRi, 5-HT),)

McRae et al. 2004'77 Sertraline compared with 37 No difference in Fair
) nefazodone efficacy
Saygin et al. 200278 Sertraline compared with 60 No_ differences in Poor
nefazodone efficacy
Selective serotonin reuptake inhibitors compared with placebo
Connor et al. 19996 Fluoxetine compared with 54 Significantly greater Fair
' placebo efficacy of fluoxetine
. 181 Fluoxetine compared with No difference in .
Martenyi et al. 2007 placebo 411 efficacy Fair
Fluoxetine compared with

No difference in

Van qsezr Kolk et al. placebo compared with 88 efficacy between Fair
2007 eye movement f 7
desensitization luoxetine and placebo
Davidson et al. 200683 Venlafaxine compared with 329 Slgnlﬂcantly greate_r Fair
placebo efficacy of venlafaxine

E. Social Anxiety Disorder

Currently, three selective serotonin reuptake inhibitors — fluvoxamine CR, paroxetine and
sertraline — are approved by the Food and Drug Administration for the treatment of social
anxiety disorder. In addition, the extended release formulation of one serotonin and
norepinephrine reuptake inhibitor, venlafaxine, is approved for the treatment of social anxiety
disorder.
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Three head-to-head trials (with placebo arms) compared one second-generation
antidepressant to another for the treatment of social anxiety disorder.'**'*® Two 12-week trials
compared paroxetine to venlafaxine ER;'®* '*¢ a 24-week trial compared escitalopram to
paroxetine.'® All three trials included measures of functional capacity in addition to efficacy and
tolerability.

We reviewed additional evidence from placebo-controlled trials if they assessed a
second-generation antidepressant not currently Food and Drug Administration-approved for
social anxiety. One meta-analysis compared fluvoxamine, sertraline, and paroxetine to
placebo,'™” and one systematic review compared selective serotonin reuptake inhibitors to
placebo.'®® In addition, 6 placebo-controlled studies evaluated second-generation antidepressants
currently not approved by the Food and Drug Administration for social anxiety disorder: two
escitalopram studies, * "*° two fluoxetine studies,'”" '** one mirtazapine study,'”” and one
nefazodone study194 (Table 18).

In general, inclusion was based on a criteria-based diagnosis (DSM-IV) of social anxiety
disorder. Several studies required a minimal duration of current illness of 6 months or greater.'™*
186.191. 194 A dditionally, several studies limited eligibility using a predefined cut-off point on a
validated anxiety rating scale.'3+'8¢- 190 191

The main outcome measures examined were mean change in anxiety as measured by one
of several scales, including the Liebowitz Social Anxiety Scale (LSAS), the Brief Social Phobia
Scale (BSPS), the HAM-A, and the social phobia subscale of the Marks Fear Questionnaire
(MF). Social anxiety global assessment scales such as the Clinical Global Impression-Social
Phobia Scale (CGI-SP) also were used. Several studies included patient-rated measures of
anxiety using the Social Phobia Scale (SPS) or the Social Phobia Inventory (SPI). Disability;
health status, quality of life, and comorbid depression were frequently assessed as secondary
outcome measures.

Trial reporting was often incomplete. All trials used an intention-to-treat analysis. Among
the included studies, loss to follow-up was between 20 percent and 36 percent. One study had a
loss-to-follow-up differential between treatment groups greater than 10 percentage points (13.8
points)."”*

All included trials are characterized as efficacy studies. One study assessed relapse
prevention randomizing escitalopram responders (CGI-I score of 1 or 2) to 24 weeks of
escitalopram or placebo.'® This study evaluated the rate of relapse between active treatment and
placebo.

1. Selective serotonin reuptake inhibitors compared to selective serotonin
reuptake inhibitors in adult outpatients with social anxiety disorder

One fair-rated double-blinded randomized controlled trial compared the efficacy and tolerability
of one selective serotonin reuptake inhibitor to another.

Escitalopram compared with paroxetine

One multinational study randomized 839 patients with social anxiety disorder to fixed doses of
escitalopram (3, 10, or 20 mg/d), paroxetine 20 mg/d, or placebo.'® Eligible patients had a
baseline LSAS score of 70 or higher with a score of 5 or higher on one or more of the SDS
subscales. Overall loss to follow-up in this 24-week trial was 29 percent. The primary outcome
measure was mean change from baseline to week 12 in the LSAS total score; secondary outcome
measures included the LSAS subscales, CGI-I, CGI-S, and SDS. No significant differences in
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LSAS total score were observed between any escitalopram treatment group and the paroxetine
group in the intention-to-treat analysis. The authors did not report any intention-to-treat results
for secondary outcome measures. In the observed-cases-analysis at 24 weeks, escitalopram 20
mg/d was superior to paroxetine 20 mg/d on the CGI-S. Significant differences (favoring
escitalopram 20 mg/d) were noted on the SDS at weeks 16 and 20, but differences between
escitalopram and paroxetine were not significantly different at week 24.

2. Other second-generation antidepressants compared to selective serotonin
reuptake inhibitors in adult outpatients with social anxiety disorder

Two fair double-blinded randomized controlled trials compared the efficacy and tolerability of
one second-generation antidepressant to a selective serotonin reuptake inhibitor.

Venlafaxine compared with paroxetine

Two 12-week multicenter trials compared venlafaxine ER to paroxetine and placebo.
European trial randomized 436 patients with social anxiety disorder'™ and an American trial
randomized 440 patients with social anxiety disorder'* to venlafaxine ER (75-225 mg/d),
paroxetine (20-50 mg/d), or placebo. Eligible patients were 18 years or older who met DSM-1V
criteria for social anxiety disorder at least 6 months before enrollment. In the European trial,
significantly more females were randomized to placebo than to venlafaxine or paroxetine. The
primary outcome measure was the LSAS; secondary outcome measures included the CGI-I,
CGI-S, SPI, and SDI. The European trial also included a measure of work productivity WPAL
At 12 weeks, no significant differences in any outcome measure were observed between
venlafaxine ER and paroxetine in either trial. Both venlafaxine ER and paroxetine were
significantly better than placebo for all primary and secondary outcome measures (P<0.05),
including the measures of functional capacity (SDI) and work productivity (WPAI).

184,186A

3. Selective serotonin reuptake inhibitors compared to placebo in adult
outpatients with social anxiety disorder

One meta-analysis, one systematic review, and five placebo-controlled trials provide additional
evidence.

Selective serotonin reuptake inhibitors compared with placebo

One systematic review evaluated the efficacy of selective serotonin reuptake inhibitors compared
with placebo in the treatment of social anxiety disorder in adults.'®® This review included
placebo-controlled trials of selective serotonin reuptake inhibitors ranging in duration from 10-
24 weeks and converted treatment effects to standardized effect sizes. Authors concluded that, in
general, selective serotonin reuptake inhibitors are more effective than placebo in treating social
anxiety disorder.

Fluvoxamine, paroxetine, and sertraline compared with placebo

One fair meta-analysis evaluated published and unpublished evidence comparing selective
serotonin reuptake inhibitors with placebo in the treatment of social anxiety disorder.'®’ Eight
studies of unreported quality were included in the review: two fluvoxamine studies, two
sertraline studies, and four paroxetine studies. Primary treatment outcomes included global
improvement (CGI-I) and mean change in LSAS. Odds ratios for selective serotonin reuptake
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inhibitor-treatment response compared to placebo varied between 2.1 and 26.2, favoring the
selective serotonin reuptake inhibitors. Overall, evidence is inconclusive about differences in
efficacy between fluvoxamine, sertraline, and paroxetine.

Escitalopram compared with placebo

One fair 12-week study compared flexible doses of escitalopram to placebo.'®® This trial
randomized 358 participants meeting DSM-IV criteria for social anxiety disorder with a score of
at least 70 on the LSAS to escitalopram (10-20 mg/d) or placebo. Overall loss to follow-up was
19 percent (18% for placebo and 20% for escitalopram). The primary efficacy measure was the
LSAS total score; secondary outcome measures included the LSAS subscales, CGI-S, CGI-I,
SDS, and MADRS. At endpoint, escitalopram was significantly better than placebo as assessed
by the LSAS total score (P<0.01), LSAS subscales (P<0.05), CGI-S (P<0.01), CGI-I (P<0.01),
and the work and social domains of the SDS (P<0.05). Results were similar to the placebo
comparison reported by Lader et al.'"® The most common adverse event reported for
escitalopram or placebo was headache (25% in both groups); compared to placebo, more patients
randomized to escitalopram reported nausea (12% compared with 22%; P=NR).

One fair relapse prevention study openly treated 517 patients with generalized social
anxiety disorder with escitalopram (10-20 mg/d) for 12 weeks.'® Responders (CGI-I score of 1
or 2) were randomized to 24 weeks of double-blind treatment with escitalopram or placebo. The
primary efficacy parameter was time to relapse, defined as > 10 point increase in LSAS total
score from randomization. Of 372 randomized patients, 198 escitalopram-treated patients (65%)
and 75 placebo-treated patients (41%) completed the 24-week study. In the escitalopram group,
42 patients relapsed (22%), while 91 patients (50%) relapsed in the placebo group. The median
time to relapse was 407 days for escitalopram-treated patients and 144 days for placebo-treated
patients (P<0.001).

Fluoxetine compared with placebo

Two fair studies compared flexible doses of fluoxetine to placebo. The first trial
randomized 60 participants meeting DSM-IV criteria for social anxiety disorder for at least 6
months to 14 weeks of fluoxetine (20-60 mg/d) or placebo. Loss to follow-up was 20 percent
with a higher rate in the placebo control group than the active fluoxetine group (23% compared
with 16%, respectively). The primary efficacy measure was the LSAS. Significant improvements
in LSAS scores were reported for fluoxetine and placebo, with no statistically significant
differences between groups (P=0.901). Secondary efficacy measures included the BSPS, FQ,
HAM-A, HAM-D, Global Assessment of Functioning (GAF), and SF-36. Overall, no statistically
significant differences were reported on secondary efficacy measures. Compared to placebo,
fluoxetine-treated patients had a significant increase in the bodily pain subscale of the SF-36
(P=0.05). Significantly more fluoxetine-treated patients had asthenia than placebo-treated
patients (P<0.05).

The second trial'”* randomized 117 patients meeting DSM-IV criteria for social anxiety
disorder (no minimum time of illness) to fluoxetine (10-60 mg/d) or placebo for 14 weeks. (In
total, 295 patients were randomized in this study to arms that included comprehensive cognitive
behavioral therapy. However, we included only two arms—the fluoxetine arm and the placebo
arm.) The attrition rate was 36 percent with a higher rate in the placebo group than the fluoxetine
group (40% compared with 32%); however, the differential rate was not considered high.
Primary efficacy measures were the CGI-I, CGI-S and BSPS. CGI-I response rates were
significantly higher in fluoxetine treated patients (51% compared with 32%). Fluoxetine-treated

191, 192
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patients also showed a significantly greater improvement in CGI-S score from baseline (P<0.05)
and in Social Phobia and Anxiety Inventory (SPAI) score (P<0.05).

Mirtazapine compared with placebo

One fair 10-week trial compared mirtazapine to placebo in 114 women with social phobia.'*”
The primary outcome measure was the change in SPIN score; LSAS and SF-36 scores also were
assessed. After 10 weeks, mirtazapine-treated patients were significantly more improved than
placebo-treated patients on the SPIN (difference in change = -8.1; P<0.001), LSAS (difference
in change -20.2; P<0.001), and the SF-36 domains of general health perception, vitality, social
functioning, role-emotional, and mental health (P<0.001 for all). Statistically significant
differences were not noted in physical functioning (P=0.91), role-physical (P=0.77), and bodily
pain (P=0.53).

4. Other second-generation antidepressants compared with placebo

Nefazodone compared with placebo

One fair trial compared nefazodone to placebo in adults meeting the DSM-IV criteria for general
social phobia for at least 1 year.'”* 105 patients were randomized to nefazodone (100-600 mg/d)
or placebo for 14 weeks. The primary outcome measures were percentage of CGI-I responders (1
or 2) at endpoint and the mean change from baseline in LSAS total score. Secondary efficacy
measures included CGI-S, Social Phobia Inventory, SPS, and Social Interaction Anxiety Scale.
More nefazodone- than placebo-treated patients were CGI-I responders, but the difference was
not significant (31.4% compared with 23.5%, P=0.38). With the exception of the Social Phobia
Scale, there were no significant differences between groups in measures of social phobia.
Nefazodone-treated patients had significantly higher incidences of some adverse events:
dizziness (P<0.01), nausea/vomiting (23.5% compared with 7.8%, P=0.03), and dry mouth
(23.5% compared with 2.0%, P<0.01).

5. Summary of the evidence

Three head-to-head trials compared one second-generation antidepressant to another for the
treatment of social anxiety disorder. These trials suggest no differences in efficacy for
escitalopram compared with paroxetine and venlafaxine ER compared with paroxetine.
Additionally, indirect evidence from a meta-analysis of placebo-controlled trials provides
evidence that there is no difference in efficacy between fluvoxamine, paroxetine, and sertraline.

Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy

One comparative trial provides fair evidence of comparable efficacy between escitalopram and
paroxetine for the treatment of social anxiety disorder.'® Two comparative trials provide fair
evidence of comparable efficacy between venlafaxine ER and paroxetine.'™ '*® One meta-
analysis of placebo-controlled studies provides fair evidence of comparable efficacies of
fluvoxamine, paroxetine, and sertraline for the treatment of social anxiety disorder."”’ Six trials
and one systematic review.'*® provide fair evidence that selective serotonin reuptake inhibitors
significantly improve health outcomes compared to placebo.'®* 86 190192193
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Two placebo-controlled trials did not support the efficacy of fluoxetine'’'and
nefazodone'”* Evidence from three placebo-controlled trials supports the efficacy of
escitalopram,'™ '* ' and evidence from one placebo-controlled trial supports the efficacy of
mirtazapine in women.'”® Evidence is insufficient about the efficacy of citalopram, duloxetine,
mirtazapine, bupropion, and nefazodone for treating social anxiety disorder.

Table 18. Interventions, numbers of patients, and quality ratings of studies in
adults with social anxiety disorder

Quality
Author, Year Interventions N Results rating

Selective serotonin reuptake inhibitors compared with selective serotonin reuptake inhibitors

No difference between

active treatments;

escitalopram and Fair
paroxetine significantly

better than placebo

Escitalopram compared
with paroxetine compared 839
with placebo

Lader et al. 2004

Other second-generation antidepressants compared with selective serotonin reuptake inhibitors

No difference between

active treatments;

venlafaxine and Fair
paroxetine significantly

better than placebo

Venlafaxine ER
compared with paroxetine 436
compared with placebo

Allgulander et al. 2004'®

No difference between

active treatments;

venlafaxine and Fair
paroxetine significantly

better than placebo

Venlafaxine ER
compared with paroxetine 440
compared with placebo

Liebowitz et al. 2005

Selective serotonin reuptake inhibitors compared with placebo

Fluvoxamine compared
with placebo

Paroxetine compared No differences between

Van der Linden et al. 1482 Fair

2000'¥ with placebo active treatments
Sertraline compared with
placebo (SR)

Hedges et al. 2007168 SSRIs compared with 3361 SSRIs superior to Fair
placebo (SR) placebo

Kasper et al. 2005'%° E§C|talopram compared 358 Slgnlﬂcantly g(eater Fair
with placebo efficacy of escitalopram

Montgomery et al. 2005 E§C|talopram compared 379 Significantly Iov_ver risk of Fair
with placebo relapse for escitalopram

Significantly greater
efficacy of fluoxetine;
significantly higher rates
295 of insomnia, headache, Fair
nausea, anorgasmia and
erectile dysfunction with

Fluoxetine compared with

Davidson et al. 2004'%
placebo

fluoxetine
Kobak et al. 20021 Fluoxetine compared with 60 No_ differences in Fair
placebo efficacy
Muehlbacher et al. Mirtazapine compared 66 Significantly greater Fair
2005'% with placebo efficacy of mirtazapine

Other second generation antidepressants compared with placebo
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Quality
Author, Year Interventions N Results rating

No significant difference
in efficacy; nefazodone
105 significantly higher Fair
incidence in some
adverse events

Van Ameringen et al. Nefazodone compared
2007 with placebo

Abbreviations: SR, systematic review; SSRI, selective serotonin reuptake inhibitors.

lll. For adult outpatients with premenstrual dysphoric disorder or late luteal phase
dysphoric disorder, do selective serotonin reuptake inhibitors or second
generation antidepressants differ in efficacy?

The Food and Drug Administration has approved fluoxetine, sertraline, and paroxetine for the
treatment of premenstrual dysphoric disorder and late luteal phase dysphoric disorder.

We did not find any head-to-head studies comparing selective serotonin reuptake
inhibitors or other second-generation antidepressants to each other. One meta-analysis (of 15
randomized controlled trials )'*> ' and two randomized controlled trials'®” '*® compared other
second-generation antidepressants to placebo. These studies are listed in Table 19.

Studies were conducted over two to six menstrual cycles. Of the 15 studies in the meta-
analysis, four examined intermittent luteal phase therapy; the others examined continuous
therapy. Of the additional two placebo-controlled trials, one trial examined continuous
therapy.'”’

Included studies were conducted in women of reproductive age (18 to 45 years) with a
clinical diagnosis of premenstrual dysphoric disorder or late luteal phase dysphoric disorder.
Women were required to meet DSM criteria in all three trials and in 13 of the 15 studies in the
meta-analysis. The detailed interviews required to determine a diagnosis of premenstrual
dysphoric disorder in these studies may limit the generalizability of the findings to patients in
others settings such a primary care or gynecological offices where a diagnosis of premenstrual
dysphoric disorder is often made on less strict criteria. Most studies excluded women with
depression or other psychiatric illness, those with irregular menstrual cycles, and those taking
hormones (including oral contraceptives).

Both placebo-controlled trials used a patient-assessed daily symptom rating or report in
addition to the CGL""" '® Patients monitored their symptoms through the use of diaries,
calendars, or visual analog scales. In addition to patient report of symptoms, one trial used the
21-item HAM-D."’ Studies included in the meta-analysis used similar efficacy outcome
measures.

The authors of the meta-analysis have published two versions of their work. Their
Cochrane Collaboration report excluded five studies that used a cross-over design during
calculation of the main effect and for some of the subanalyses. We present the results of both
versions here.

1. Selective serotonin reuptake inhibitors compared to placebo in adult

outpatients with premenstrual dysphoric disorder or late luteal phase dysphoric
disorder
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Selective serotonin reuptake inhibitors compared with placebo

Only one study reported on efficacy outcomes of non-Food and Drug Administration-approved
selective serotonin reuptake inhibitors.'”> '*® This good-quality meta-analysis pooled data from
15 trials comparing various selective serotonin reuptake inhibitors to placebo; seven used
fluoxetine, five used sertraline, one used citalopram, one used paroxetine, and one used
fluvoxamine. The investigators converted data from each trial to standardized mean differences
(SMDs) for the proportion of patients who showed improvement in overall premenstrual
symptoms; they used a random effects model to estimate pooled efficacy. The pooled SMD
favoring selective serotonin reuptake inhibitor over placebo was -1.066 (95% CI -1.381 to -
0.750) equivalent to an odds ratio of 6.91 (95% CI 3.90 to 12.2). However, this meta-analysis
also included cross-over studies.'*® In the more conservative analysis, which excluded five
studies1 ggith a cross-over design, the authors estimated a smaller SMD of -0.75 (95% CI -0.98 to
-0.51).

2. Other second-generation antidepressants compared to placebo in adult
outpatients with premenstrual dysphoric disorder or late luteal phase dysphoric
disorder

Venlafaxine compared with placebo

One fair randomized controlled trial compared a serotonin and norepinephrine reuptake inhibitor,
specifically a continuous daily dose of venlafaxine (50-200 mg/d), to placebo over four
menstrual cycles.”’ It reported 36 percent of subjects as lost to follow-up. Venlafaxine-treated
subjects had significantly lower premenstrual daily symptom report scores and 21-item HAM-D
scores than placebo subjects. Sixty percent of venlafaxine-treated subjects were considered
responders (e.g., had more than a 50% reduction in baseline symptom report score), whereas
only 35 percent of placebo-treated subjects were characterized as responders.

Nefazodone compared with placebo

One fair randomized controlled trial compared a second-generation antidepressant, specifically
both a continuous and intermittent daily dose of nefazodone (100-400 mg/d), to placebo over two
menstrual cycles.'”® This trial did not, however, compare intermittent and continuous therapy to
each other. Twenty-two percent of subjects were reported as lost to follow-up in this trial. For
both dosing methods, no significant differences were seen between nefazodone and placebo in
either patient self-rated global improvement or any of the individual symptoms assessed
(irritability, depressed mood, affect lability, tension, breast tenderness, bloating, and food
craving).

4. Summary of the evidence

We identified no head-to-head trials. Good to fair evidence exists from one meta-analysis that
the efficacy of selective serotonin reuptake inhibitors as a class is significantly greater than
placebo. One trial provides fair evidence that the efficacy of venlafaxine is significantly greater
than the efficacy of placebo. Another study reported no significant treatment effect for
nefazodone compared to placebo. Significant differences in study characteristics make this
evidence insufficient to identify differences among treatments.
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Effectiveness
We did not identify any study with a high degree of generalizability.

Efficacy

One meta-analysis provides good evidence that selective serotonin reuptake inhibitors as a class
have a significantly greater efficacy than placebo in the treatment of premenstrual dysphoric
disorder and late luteal phase dysphoric disorder.'”® Among selective serotonin reuptake
inhibitors that are not Food and Drug Administration approved, this meta-analysis includes data
on citalopram and fluvoxamine. One fair randomized controlled trial provides evidence that the
efficacy is significantly greater for venlafaxine than for placebo."’ Lastly, evidence from one
fair randomized controlled trial indicates that nefazodone does not have greater efficacy than
placebo in the treatment of premenstrual dysphoric disorder or late luteal phase dysphoric
disorder.'”® There is Food and Drug Administration-approved evidence of the efficacy of
fluoxetine, paroxetine, and sertraline in the treatment of premenstrual dysphoric disorder and late
luteal phase dysphoric disorder. We could not identify sufficient evidence on the efficacy of
escitalopram, mirtazapine, and bupropion for treating either premenstrual dysphoric disorder or
late luteal phase dysphoric disorder.

Continuous therapy as compared to intermittent therapy
A subgroup analysis in a good meta-analysis reported premenstrual dosing did not differ in
efficacy from continuous dosing.'*®

Table 19. Interventions, numbers of patients, and quality ratings of studies in
adults with premenstrual dysphoric disorder or late luteal phase dysphoric
disorder

Quality
Author, Year Interventions N Results rating

Selective serotonin reuptake inhibitors compared with selective serotonin reuptake inhibitors

; 196 5 SSRIs compared Significantly greater
Dimmock et al. 2000 with placebo (SR) 904 efficacy of SSRIs Good
a195 5 SSRIs compared Significantly greater
Wyatt et al. 2004 with placebo (SR) 844 efficacy of SSRIs Good
Selective serotonin reuptake inhibitors compared with placebo
Freeman et al. 2001'% Vgnlafaxme compared 157 Slgnlﬂcantly greater Fair
with placebo efficacy of venlafaxine
Landen et al. 2001'% N_efazadone compared 69 Slgnlﬂcantly greater Fair
with placebo efficacy of nefazodone

Abbreviations: SR, systematic review; SSRI, selective serotonin reuptake inhibitors.

% This meta-analysis, from the same authors as the Dimmock et al. meta-analysis, represents a more conservative
analysis of the same studies; it excluded 5 of the 15 studies from the main effects calculation because of their use of
a cross-over design.
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Key Question 2.

For outpatients with depressive, anxiety, and/or premenstrual dysphoric
disorder, do second-generation antidepressants differ in safety, tolerability, or
adverse events?

Most of the studies that examined the efficacy of one drug relative to another also determined
differences in tolerability. Methods of adverse events assessment differed greatly. Few studies
used objective scales such as the UKU-SES (Utvalg for Kliniske Undersogelser Side Effect
Scale) or the adverse reaction terminology from the World Health Organization (WHO). Most
studies combined patient- reported adverse events with a regular clinical examination by an
investigator. Often it was hard to determine whether assessment methods were unbiased and
adequate. Rarely were adverse events prespecified and defined. Short study durations and small
sample sizes additionally limited the validity of adverse events assessment in many trials.

Few randomized controlled trials were designed to assess adverse events as primary
outcomes. Most published studies were post hoc analyses or retrospective reviews of databases.
We included observational studies if the sample size was larger than 100 and the study duration
was at least 1 year (Table 21).

A. Tolerability and Discontinuation Rates

Nausea, headache, diarrhea, fatigue, dizziness, sweating, sexual side effects, tremor, dry mouth,
and weight gain were the commonly reported adverse events. Table 20 depicts the mean
incidence and 95% CI for specific adverse events commonly reported in trials. Statistics are
descriptive only and comparisons across different drugs should be made with caution given
differences in assessment and reporting of adverse events across trials.

Venlafaxine had a consistently higher rate of nausea and vomiting than selective
serotonin reuptake inhibitors. In six studies, the difference reached statistical significance.
81.82.84 In six additional trials, the higher rates of nausea or vomiting for venlafaxine were not
statistically significant.” "® 7% 8% 8587 The rate of patients reporting nausea or vomiting ranged
from 25 percent to 36 percent. A pooled analysis of published and unpublished trials of
duloxetine did not find significant differences in nausea between duloxetine (40-120 mg/d) and
paroxetine (20 mg/d) or between duloxetine (120 mg/d) and fluoxetine (20 mg/d).199 Three trials
reported a significantly higher rate of dizziness in the venlafaxine group than in the fluoxetine
group.”” % Three other studies reported significantly higher rates of diarrhea in sertraline-
treated patients than in comparison drugs.” ®*”" In another trial conducted in patients 65 years
and older, patients using fluoxetine had significantly more severe adverse events than patients
treated with paroxetine.*®

A British study pooled data from Prescription-Event-Monitoring (PEM) of general
practitioners 6 months to 1 year after they had issued prescriptions.**” **! Included drugs were
fluoxetine, fluvoxamine, paroxetine, sertraline, venlafaxine, and nefazodone. The final cohort
exceeded 10,000 patients for each drug. Demographics and indications were comparable among
study groups. Nausea and vomiting were the two most frequent clinical reasons for withdrawal in
the first month of treatment for all drugs. Venlafaxine had the highest rate of nausea and
vomiting per 1000 patient months. Like patients using paroxetine, venlafaxine patients also most
frequently reported male sexual dysfunction. However, sweating, impotence, and ejaculation
failure were significantly higher in the paroxetine group than in the other groups (P=0.004;

73,774,717,
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P<0.001). In addition, patients using paroxetine and those using nefazodone most frequently
reported drowsiness and sedation. Sertraline and fluoxetine had significantly lower rate ratios of
agitation and anxiety. However, there were more reports of mania during 90 days with fluoxetine
than with any other drug. The death and suicide rates did not differ significantly among study
groups. Among selective serotonin reuptake inhibitors only, drowsiness and sedation were
significantly higher in the fluvoxamine and paroxetine group than in the fluoxetine and sertraline
group. Overall, the mean incidence density per 1000 patient months for selective serotonin
reuptake inhibitors was highest for fluvoxamine (fluvoxamine 17.6; fluoxetine 7.0; paroxetine
7.6; sertraline 6.2). Suicide rates did not differ significantly among study groups. Adverse events
were reported by physicians rather than patients; the nonresponse rate was 40 percent. Therefore,
measurement bias, selection bias, and potential confounding may compromise these results.

Three randomized controlled trials were powered primarily to detect differences in
adverse events between fluvoxamine and citalopram®” and fluvoxamine and paroxetine,” and
fluvoxamine and fluoxetine.”’” A Dutch multicenter trial was designed to assess between-group
comparisons of gastrointestinal side effects between citalopram (20-40 mg/d) and fluvoxamine
(100-200 mg/d).”* A total of 217 patients were enrolled for 6 weeks. Overall, 57 percent of
patients reported adverse events. Significantly more patients in the fluvoxamine group had an
excess incidence of diarrhea (+13%; P=0.026) or nausea (+16%; P=0.017). However, the
authors did not provide a baseline comparison of gastrointestinal illnesses between groups.
Differences at baseline could bias results.

The second study enrolled 60 patients to fluvoxamine (50-150 mg/d) or paroxetine (20-50
mg/d) for 7 weeks.®® Sweating was the only significantly higher adverse event: 30 percent in
paroxetine patients compared with10 percent in fluvoxamine patents (P=0.028).

The third trial assessed differences in adverse events between fluvoxamine (100-150
mg/d) and fluoxetine (20-80 mg/d) in 100 patients over 7 weeks.*” Fluoxetine-treated patients
suffered under nausea significantly more often than fluvoxamine patients (42.5% compared with
NR; P=0.03)

A meta-analysis of 15 randomized controlled trials did not find any statistically
significant differences in discontinuation rates because of adverse events between fluoxetine and
other selective serotonin reuptake inhibitors as a class.*”

A fair-rated, Dutch prospective observational study followed 1251 patients for up to 12
months to assess adverse events of sertraline (N=659) compared to other selective serotonin
reuptake inhibitors (fluoxetine, fluvoxamine, paroxetine).*”* No exclusion criteria were applied.
Psychiatrists recorded adverse events at each patient visit. The WHO adverse reaction
terminology was used for outcome assessment. Significantly more sertraline patients had the
diagnosis of depressive disorder at baseline (P<0.001). Overall, 74.1 percent of patients reported
at least one adverse event. Diarrhea occurred more frequently in the sertraline group than in the
other selective serotonin reuptake inhibitor groups (P<0.05). However, abdominal pain was
reported more frequently by other selective serotonin reuptake inhibitor users than sertraline
users (P<0.05). No other adverse event differed significantly across groups.

We pooled data from efficacy trials to assess differences in the overall loss to follow-up,
the discontinuation rates because of adverse events, and the discontinuation rates because of lack
of efficacy of selective serotonin reuptake inhibitors as a class compared to some other second-
generation antidepressants (bupropion, mirtazapine, and venlafaxine) in adult outpatients with
major depressive disorder (Exhibit 6). Available data were insufficient to determine results for
duloxetine and nefazodone. The only statistically significant difference in pooled estimates was a
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higher discontinuation rate because of adverse events for venlafaxine-treated patients than for
patients on selective serotonin reuptake inhibitors (relative risk, 1.36; 95% CI 1.09 to 1.69).
Overall, this finding was balanced by lower discontinuation rates because of lack of efficacy for
venlafaxine (relative risk, 0.73; 95% CI 0.52 to 1.02). No significant differences could be
detected between selective serotonin reuptake inhibitors and mirtazapine or between selective
serotonin reuptake inhibitors and bupropion. Numerical differences in discontinuation rates
attributed to adverse events generally favored selective serotonin reuptake inhibitors over
mirtazapine and bupropion but did not reach statistical significance.

Table 20. Mean incidence of specific adverse events across comparative trials

Drug Diarrhea Dizziness Headache Insomnia Nausea Somnolence
Mean percentage® (95% confidence interval)
10.2% 11.6% 28.6% 15.7% . ;
Bupropion  (3.1%- (2.2%- (23.2%- (10.9%- (1; 950//" 20%) ?(')Z/j’1 42%)
17.2%) 21.1%) 34.1%) 20.6%) oAmeR R omimere
) 9.1% 14.3% 6.9% 14.3% .
Citalopram (74§//-011°/) (3.7%- (7.8%- (1.4%- (9.6%- (1522,//" 19.9%)
omiire 14.4%) 20.7%) 12.5%) 19.1%) TIEER
16.1% . 15.8% 16.6% . .
Duloxetine  (9.5%- ?_23'51’0/2)_91% ) (3.9% (14.1%- ?f;,f’ 78%) ?gf(yf’_ 65.2%)
22 .8%) : 27.7%) 19.1%) : 4%-65,
7.4% 6.9% 11.5%
. 7.6% 1.3% 4.2%
Escitalopram o/ _1R0 o/ o (3.3%- (1.3%- (7.2%- o/ o
O%-16%)  (0%-143%) {7 o bom e (0%-12.2%)
10.4% 21.3% 13.8% 18.4%
| 7.6% 7.8%
Fluoxetine  (7.5%- © o (16.3%- (11.4%- (15.9%- o e
13.3%) (6.2%-9%)  56.39) 16.2%) 20.9%) (5:3%-10.3%)
20.1% 26%
o 19.2% 18.3% 24.2% 8.8%
Fluvoxamine o, 53 504)  (0%-62.4% g%%‘z/‘:) (0.3%-48%) g174éﬁ2/;' (0%-32.2%)
8.4% 8% 18.7%
o 3.7% 12.1% 6.3%
Mirtazapine ) (4.6%- ) (1.8%- ) (10.3%-
©%-8.1%) {55 (10%-14.3%) {50 (38%-87%) S
12% . 32.4% . 21.6% 25.3%
Nowadone (1 Usewany B8 meesw (2R (1o
. 0 . 0 . 0 . 0
15% . . 12.7% 21.4% 18.2%
Paroxetine (11 é10;/;- ?c')?/o/fz 0%) ?dg/fs %) (19.%-) ( 17.1;/;- ( 31;/;
9% : : 5.4% 5.7% 7%
8.5% 19.8% 9.8% 17.3%
| 11.3% 13.3%
Sertraline o/ 150 (5.9%- (14.9%- (6.1%- (13.7%- o/ o
(7.6%-15%) 11 29) 24.7%) 13.6%) 20.8%) (9.8%-16.8%)
. 14.3% 19.3% 17.8% 29.3% .
Venlafaxine ?2'49{% ooy (B:9%- (13.9%- (12.2%- (24.8%- (1; 550/? 19.4%)
: 19.7%) 24.7%) 23.2%) 33.8%) 5%-19.

#Mean incidence calculated from head-to-head randomized controlled trials; method and extent of adverse event
assessment varied among studies and pooled incidence should be interpreted with caution. Statistics are descriptive
only and comparisons across different drugs should be made with caution given differences in assessment and
reporting of adverse events across trials.
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B. Specific Adverse Events

1. Suicidality

In 2004 an Expert Working Group of the UK Committee on Safety in Medicines (CSM)
investigated ongoing safety concerns about suicidal behavior with some second-generation
antidepressants (citalopram, escitalopram, fluoxetine, fluvoxamine, mirtazapine, paroxetine,
sertraline, venlafaxine) in patients with major depressive disorder.'” The Expert Working Group
studied data from 477 published and unpublished randomized controlled trials on more than
40,000 individuals. However, these data were limited to studies funded by the pharmaceutical
industry.

In summary, the Expert Group advised that the balance of risks and benefits for the
treatment of depression in children less than 18 years is unfavorable for citalopram,
escitalopram, mirtazapine, paroxetine, sertraline, and venlafaxine. Only fluoxetine appeared to
have a favorable risk-benefit ratio. Fluvoxamine could not be assessed for pediatric use because
of lack of data. Conclusions were based on the fact that, with the exception of fluoxetine, clinical
trial data failed to demonstrate efficacy in a pediatric population. In addition, an increased risk of
suicidal thoughts and self-harm was observed consistently across drugs.

For adults, clinical trial data consistently showed that the risk of suicide-related events in
patients receiving second-generation antidepressants is higher than in patients on placebo.
However, none of the pooled estimates for individual drugs reached statistical significance. The
risk of suicide-related events was similar between second-generation antidepressants and active
comparators.

A meta-analysis limited the CSM data to placebo-controlled trials of selective serotonin
reuptake inhibitors in adults. Results did not yield any evidence that selective serotonin reuptake
inhibitors increase or protect against the risk of suicide (OR 0.85; 95% CI 0.20 to 3.40).%%
However, weak evidence of an increased risk of self-harm was detected (OR 1.57; 95% CI 0.99
to 2.55).

In addition, the Expert Group commissioned an observational study (a nested case-
control study) using the General Practice Research Database (GPRD) to investigate the
association between antidepressants and self-harm based on data on more than 146 000 patients
with a first prescription of an antidepressant for depression.”” This study did not find any
evidence that the risk of suicide (OR 0.57; 95% CI 0.26 to 1.25) or self-harm (OR 0.99; 95% CI
0.86 to 1.14) is greater in patients on second-generation antidepressants than in patients on
tricyclic antidepressants.

Findings of other studies are mixed.”’”*'® A good meta-analysis of published data on
more than 87 000 patients in selective serotonin reuptake inhibitor trials for various conditions
reported a significantly higher risk of suicide attempts for selective serotonin reuptake inhibitor
patients than for placebo-treated patients (2.25; 95% CI 1.14 to 4.55).>" Furthermore, an
increase in the odds ratio of suicide attempts was observed for selective serotonin reuptake
inhibitors compared to interventions other than tricyclic antidepressants (OR 1.94; 95% CI 1.06
to 3.57). No significant difference existed in the pooled analysis of selective serotonin reuptake
inhibitors compared to tricyclic antidepressants (OR 0.88; 95% CI 0.54 to 1.42).

A fair-rated open cohort study using UK data observed 172 598 people to compare the
suicide rates of 10 commonly used antidepressants (fluoxetine, dothiepin, amitriptyline,
clomipramine, imipramine, flupenthixol, lofepramine, mianserin, doxepin, and trazodone) for 5
years.”"” Suicide was the main outcome measure. Dothiepin was the most commonly prescribed
antidepressant and was used as a reference drug. Compared with dothiepin, only fluoxetine
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(relative risk 2.1; 95% CI 1.1 to 4.1) and mianserin (relative risk 1.8; 95% CI 1.0 to 3.6) yielded
a significantly higher relative risk for suicide. Relative risks did not differ among patients who
had no history of being suicidal and had been prescribed only one antidepressant. A recent
matched case-control study using data of 159 810 patients in the UK did not support these
findings.”* A total of 555 cases of nonfatal suicidal behavior were matched with 2062 controls.
Compared to dothiepin, the risk of suicidal behavior was similar among users of amitriptyline
(relative risk 0.83; 95% CI 0.61 to 1.13), fluoxetine (relative risk 1.16; 95% CI 0.90 to1.50), and
paroxetine (relative risk 1.29; 95% CI 0.97 to 1.70).

A retrospective review of data in Food and Drug Administration summary reports
compared the absolute suicide rate and the suicide rate by patient exposure-years of selective
serotonin reuptake inhibitors (citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline), other
antidepressants (nefazodone, mirtazapine, bupropion, maprotiline, trazodone, mianserin,
dothiepin, imipramine, amitriptyline, venlafaxine), and placebo.?"> Crude suicide rates and
adjusted suicide rates did not differ significantly by patient exposure-years among patients
assigned to selective serotonin reuptake inhibitors, other antidepressants, or placebo. A Spanish
database review did not find significant differences in suicidal ideation between paroxetine,
imipramine, amitriptyline, clomipramine, mianserin, doxepin, maprotiline and placebo.”'® A
retrospective cohort and a nested case control study using data from a New Zealand database
reported a higher rate of self-harms in selective serotonin reuptake inhibitor- than in tricyclic
antidepressant-treated patients (OR: 1.66; 95% CI 1.23 to 2.23) but no differences in suicides.”'
However, no differences in self-harm or suicides were apparent among citalopram-, fluoxetine-,
or paroxetine-treated patients. A retrospective analysis of escitalopram trails data found a higher
rate of self-harm for escitalopram than for placebo but no differences in suicides.**

Findings of the CSM Expert Group on suicidality in children are consistent with results
from an earlier NICE (National Institute for Clinical Excellence) report.123 In patients younger
than 18 years the risk of self-harm was significantly greater in patients on selective serotonin
reuptake inhibitors than on tricyclic antidepressants (OR 1.59; 95% CI 1.01 to 2.50). Although
no statistically significant differences among selective serotonin reuptake inhibitors were
detected, the greatest risk of self-harm was among paroxetine users. An analysis of Food and
Drug Administration data reported consistent results.””> The use of antidepressant drugs in
pediatric patients was associated with statistically significant increase in suicidality (relative risk
1.66; 95% CI 1.02 to 2.68) Results of other studies are mixed.****%°

2. Sexual dysfunction

A subgroup analysis of a good Swedish randomized controlled trial examined the incidence of
sexual side effects from citalopram (20-60 mg/d) compared to those from sertraline (50-150
mg/d)****" in 308 study completers with major depressive disorder. Outcome assessment was
conducted at baseline and at week 24. Citalopram and sertraline did not differ significantly in the
magnitude and frequency of sexual side effects. Only one patient was lost to follow-up
attributable to sexual side effects in this study. Similarly, citalopram did not differ from
paroxetine in sexual side effects in a nonrandomized trial ***

A good meta-analysis including data on 1332 patients reported a significantly higher rate
of sexual satisfaction in bupropion- than in selective serotonin reuptake inhibitor-treated patients
with major depressive disorder (relative risk 1.28; 95% CI 1.16 to 1.41).*®

Multiple studies indicated that bupropion has a lower risk of sexual dysfunction than
some selective serotonin reuptake inhibitors.”® ** ?>-1°22% Three studies assessed the incidence
of sexual dysfunction in depressed outpatients treated with bupropion or sertraline.* %> 1%
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Two fair-rated randomized controlled trials compared the incidence of sexual dysfunction
in 360 and 364 patients with major depressive disorder during 8 weeks of treatment with
bupropion (150-400 mg/d), sertraline (50-200 mg/d), or placebo.’* *> Outcome measures were
efficacy (HAM-D, CGI) and sexual dysfunction as assessed by investigators using DSM-IV
definitions for sexual dysfunction disorders. Intention-to-treat analyses yielded no significant
differences between bupropion and sertraline in any efficacy measures at trial endpoints. During
the studies, sertraline showed more sexual adverse events than bupropion at various time points.
However, in one trial overall satisfaction with sexual function did not differ significantly
between the bupropion and the sertraline group at endpoint.”* In the other study, beginning at day
21 until the end of the study, the overall satisfaction with sexual function was significantly
higher in the bupropion group than in the sertraline group (P<0.05).”

The third randomized controlled trial assessed the sexual side effects of bupropion SR
(150-400 mg/d) and sertraline (100-300 mg/d) in 248 depressed outpatients.'”® Study duration
was 16 weeks; loss to follow-up was 31.5 percent. Sexual dysfunction was determined by
investigator interviews and patient-completed questionnaires. Treatment groups were
comparable at baseline. Intention-to-treat analysis showed that, beginning at day 7, significantly
fewer bupropion-treated patients than sertraline-treated patients reported sexual dysfunction
(P<0.001) throughout the study. These findings were significant for males (P<0.05) and for
females (P<0.01). Significantly more patients in the sertraline group developed sexual arousal
disorder, orgasm dysfunction, or ejaculation disorder (men: 63% compared with 15%; P<0.001;
women: 41% compared with 7%; P<0.001).

The combined number needed to treat to yield one additional person who is satisfied with
the overall sexual function is 7.

A fair, 8-week randomized controlled trial compared efficacy and sexual side effects of
bupropion (150-400 mg/d), fluoxetine (20-60 mg/d), and placebo in 456 outpatients with major
depressive disorder.”’ Loss to follow-up was 36 percent. Efficacy did not differ significantly.
Bupropion had more remitters than fluoxetine (47% compared with 40%) at endpoint. Bupropion
also showed significantly fewer sexual side effects than fluoxetine throughout the study.
Beginning at week 1 until endpoint, significantly more fluoxetine-treated patients were
dissatisfied with their overall sexual function than bupropion-treated patients (P<0.05).

Similarly, a fair 8-week randomized controlled trial comparing bupropion with
paroxetine reported significantly lower rates of sexual dysfunction for bupropion than for
paroxetine (Sex Effects Scale, P<0.05).>*° Subgroup analysis revealed that a significant
difference in anti-depressant related sexual dysfunction was detected in men but not in women.

The largest observational study was a Spanish open-label, prospective study using the
Psychotropic-Related Sexual Dysfunction Questionnaire (PRSexDQ) in 1022 outpatients treated
with various antidepressants.”' All patients had normal sexual functioning at study onset.
Overall, 59 percent of patients experienced some type of sexual dysfunction. Among second-
generation antidepressants, citalopram, paroxetine, and venlafaxine had the highest incidence of
sexual dysfunction (73 percent, 71 percent, and 67 percent, respectively); mirtazapine and
nefazodone had the lowest (24 percent and 8 percent, respectively). This study did not include
data on bupropion, escitalopram, and trazodone. In another observational study, findings of a
cross-sectional survey of patients on second-generation antidepressants presented similar
results.”** Paroxetine had the highest rate of sexual dysfunction; nefazodone and bupropion had
the lowest.
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Sexual side effects were also commonly reported adverse event for selective serotonin
reuptake inhibitors and serotonin and norepinephrine reuptake inhibitors in efficacy trials. Most
of these studies did not report the use of targeted questions for sexual side effects. Therefore,
patient-reported numbers might not reflect the true incidence. Paroxetine- and sertraline-treated
patients frequently reported significantly higher rates of sexual side effects’” ®* 7193191 thap
did patients in the active control groups. In one trial, significantly more patients on sertraline
withdrew because of sexual side effects than did patients on bupropion (3.3% compared with
13.5%; P=0.004).” In another study patients on duloxetine reported statistically significantly
lower ratggs3 of sexual dysfunction than patients on escitalopram (33% compared with 49%;
P=0.01).

3. Changes in weight

A 32-week acute and continuation trial assessed differences in weight changes among patients
treated with fluoxetine, paroxetine, and sertraline.'”® Paroxetine patients showed a significantly
greater mean weight change (+3.6%) than did those taking fluoxetine (-0.2%; P=0.015) and
sertraline (+1.0%; P<0.001). Significantly more patients in the paroxetine group (25.5%) had a
weight gain of more than 7 percent than in the fluoxetine (6.8%; P=0.016) and sertraline groups
(4.2%; P=0.003). A 1-year, placebo-controlled continuation trial of fluoxetine reported similar
findings.™ Initially, fluoxetine treatment led to a modest weight loss; from week 12 to week 50,
however, a significant weight gain compared to placebo was reported (+3.1kg; P<0.001). An
open-label, nonrandomized, 2.5-year study on obsessive-compulsive disorder patients also
reported the lowest increase in weight gain for fluoxetine (+0.5 kg). Other selective serotonin
reuptake inhibitors lead to greater weight gains (sertraline +1.0 kg; citalopram +1.5 kg;
paroxetine +1.7 kg; fluvoxamine +1.7 kg), however, differences are neither statistically nor
clinically significant.**

A double-blinded placebo-controlled 52-week acute and continuation trial assessed
weight changes during bupropion treatment.>> Bupropion-treated patients showed a modest but
nevertheless significant decrease of body weight from baseline (-1.15 kg; P<0.001). The
magnitude of weight change was closely related to the body mass index. Patients with a higher
body mass index experienced greater weight loss.

Two randomized controlled trials assessing the efficacies of mirtazapine and paroxetine

reported significantly greater weight gains in the mirtazapine group than in the paroxetine
69, 70

group.
4. Seizures
Evidence from controlled trials and observational studies is insufficient to conclude for or
against an increased risk of seizures in patients taking any of the reviewed drugs, including
bupropion. An analysis of Food and Drug Administration data derived from approval reports
indicated a higher risk of seizures for bupropion compared with other antidepressants.”° Overall,
0.6 percent of patients treated with bupropion experienced seizures. The standardized incidence
ratio compared with placebo was 1.58 (1.03, 2.32).

A recent chart review of 538 patients with deliberate self-poisoning with antidepressants
reported that seizures were more common in patients with venlafaxine overdose than in patients
with tricyclic antidepressant or selective serotonin reuptake inhibitor overdose.”’
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5. Cardiovascular adverse events

A post hoc analysis examined pooled data from 3744 patients participating in venlafaxine
trials.”® At 6 weeks, 11.5 percent of venlafaxine patients had a supine diastolic blood pressure
(DBP) greater than 90 mm Hg (imipramine: 7.9%, placebo: 5.7%; P<0.001). During
continuation treatment (up to 12 months), significantly more venlafaxine subjects with normal
supine DBPs developed elevated readings (P=0.05). A randomized controlled trial comparing
sertraline to venlafaxine detected an increase of supine diastolic blood pressure of 3.1 mm Hg for
venlafaxine compared to a decrease of 1.4 mm Hg for sertraline after 8 weeks (P=0.004).%

A post-hoc analysis of six randomized controlled trials (published and unpublished)
comparing duloxetine to fluoxetine and paroxetine did not find any statistically significant
differences in supine systolic or diastolic blood pressure.>* Duloxetine treated patients had a
greater mean change in heart rates than fluoxetine-(+2.8 beats/min. compared with -1.0
beat/min.) and paroxetine-treated patients (+1.0 beats/min. compared with -1.4 beats/min.). One
randomized controlled trial of 311 elderly patients with major depressive disorder did not detect
any differences in supine blood pressure between duloxetine and placebo.**’

A case-control study including 916 cases of intracerebral or subarachnoid hemorrhage
did not detect any association between hemorrhage stroke and selective serotonin reuptake
inhibitors (OR 1.1< 95% CI 0.7 to 1.8).%*!

6. Hyponatremia

Evidence from controlled trials and observational studies is insufficient to conclude for or
against an increased risk of hyponatremia in patients treated with selective serotonin reuptake
inhibitors. However, the methods of our report did not include case reports and case series. The
published literature includes numerous case reports of hyponatremia and inappropriate secretion
of antidiuretic hormone as rare side effects.”*> Even if this evidence is considered weak, it could
be important in the absence of studies with the methodological strength to account for rare
adverse events.

7. Hepatotoxicity

Evidence from controlled trials and observational studies is also insufficient to conclude for or
against an increased risk of liver toxicity during nefazodone treatment. Nevertheless, numerous
case reports not included in this report contain low-level quality but potentially important
evidence citing an increased risk of liver toxicity during nefazodone treatment.**> One maker of
nefazodone has announced that it is withdrawing the drug from the US market by June 2004
because of safety concerns (websource: www.medscape.com/viewarticle/47852; accessed 5-20-
2004).

C. Summary of the Evidence

Fair to good evidence from multiple randomized controlled head-to-head trials and retrospective
data analyses of prescription event monitoring documents that adverse events profiles are similar
among reviewed drugs. Frequencies of some adverse events, however, differ among drugs.
Venlafaxine had a significantly higher rate of nausea and vomiting in multiple trials; paroxetine
frequently led to higher sexual side effects; mirtazapine to higher weight gains; and sertraline to
a higher rate of diarrhea than comparable second-generation antidepressants. A retrospective
review of prescription event monitoring data provides fair evidence that, among selective
serotonin reuptake inhibitors, fluvoxamine has the highest mean incidence of adverse events.*”’
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Pooled estimates from efficacy trials suggest that venlafaxine has a statistically significantly
higher rate of discontinuation because of adverse events than do selective serotonin reuptake
inhibitors as a class (relative risk 1.36; 95% CI 1.09 to 1.69). However, overall discontinuation
rates do not differ significantly between venlafaxine and selective serotonin reuptake inhibitors.

Suicidality

Evidence from controlled trials and observational studies is mixed about a higher risk of
suicidality in patients treated with second-generation antidepressants. Data are insufficient to
draw conclusions about the comparative risk among second-generation antidepressants.

Sexual dysfunction

Fair evidence from three randomized controlled trials indicates that the rate of sexual side effects
is significantly lower for bupropion than for sertraline.””*> '*® The combined number needed to
treat to yield one additional person who is satisfied with the overall sexual function is 7. Two
additional studies reported fewer sexual side effects in bupropion-treated patients than in patients
treated with paroxetine™or fluoxetine.”

A cross-sectional survey supports this evidence by reporting the lowest rates of sexual
side effects for bupropion and nefazodone in patients treated with selective serotonin reuptake
inhibitors or other second-generation antidepressants.>> Multiple trials give fair evidence that
paroxetine, sertraline, and mirtazapine tend to have higher rates of sexual side effects than other
second-generation antidepressants,’> > 0% ¢3-71.93. 101,232

Weight changes

Multiple studies provide fair evidence that mirtazapine and paroxetine lead to a greater weight
gain than do fluoxetine and sertraline.®>"* ' *** Additionally, one fair study presents evidence
that bupropion treatment leads to a moderate loss of body weight.””

Cardiovascular adverse events

A post hoc analysis of pooled data reports that venlafaxine significantly increases the supine
DBP.>* None of the controlled efficacy trials reported significant changes in heart rates or an
increase in arrhythmias during treatment with selective serotonin reuptake inhibitors, serotonin
and norepinephrine reuptake inhibitors, or other second-generation antidepressants. Another post
hoc analysis reports that duloxetine lead to higher heart rates than fluoxetine and paroxetine.”’
One fair randomized controlled trial did not detect any differences in supine blood pressure
between duloxetine and placebo.**’

Other adverse events

A database analysis in the UK on fatal toxicity of second generation antidepressants found
venlafaxine to have the highest fatal toxicity rate (13.2/1 000000 prescription) among second
generation antidepressants.**!

A case-control study did not find an association between selective serotonin reuptake
inhibitors and breast cancer.'”® Evidence from randomized trials and observational studies is
insufficient to draw conclusions regarding the risk of rare but potentially fatal adverse events
such as hyponatremia or liver toxicity. However, multiple case reports have indicated that many
of the selective serotonin reuptake inhibitors are associated with hyponatremia, especially in
older patients.*** Similarly, reports of liver toxicity with nefazodone have not been confirmed by
controlled trials and observational studies.”*® Owing to a lack of studies with the methodological
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strength to assess these rare events, conclusions should be made on other grounds such as
comorbidities, taking case reports into consideration.
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Table 21. Intervention, numbers of patients, and quality ratings of studies

assessing adverse events

Quality
Author, Year Interventions N Results rating
Tolerability and discontinuation
Brambilla et al. Fluoxetine compared NR No difference in discontinuation rates Good
2005%° with SSRIs (SR) because of adverse events
Cipriani et al. Fluoxetine compared 14391 No differences in overall discontinuation Good
2006%4° with SSRIs (SR) rates
Pooled analysis:
Duloxetine compared No differences in nausea between
Greist et al. 2004'%° with paroxetine 2345 duloxetine and paroxetine, and duloxetine Fair
compared with and fluoxetine
fluoxetine
Fluvoxamine L . )
I:ggféggns etal. compargd with 217 EL%ZT;:;T:Z more diarrhea and nausea with Fair
paroxetine
Fluvoxamine
Kiev et al. 1997%° compared with 60 Significantly more sweating with paroxetine Fair
paroxetine
Venlafaxine had highest rate of nausea and
Mackay et al. 1997, Prescription event vomiting; paroxetine highest rate of sexual
199920& 201 monitoring 260000 side effects; among SSRIs, most overall N/A
adverse events with fluvoxamine
Meijer et al. 20022 \?vﬁatrglénr\)elsc‘x()gg?red 1251 Significantly more diarrhea with sertraline Fair
Pigott et al 200724 Dploxetipe compared 296 Over 8 mo!'lths higher discpntinuation rates Fair
’ with escitalopram for duloxetine than for escitalopram
Rapaport et al Fluvoxamine
1996‘8 ’ compared with 100 Significantly more nausea with fluoxetine Fair
fluoxetine
Bupropion compared
Vanderkooy et al with paroxetine Higher rates of sexual adverse events for
2002%° ' compared with 193 paroxetine. Higher rates of gastrointestinal Fair
sertraline compared disorders for sertraline
with venlafaxine
Suicidality
Duloxetine compared
Acharya et al. 2006%'®  with placebo (pooled 2996 No difference in suicide risk Fair
data)
Paroxetine compared Higher risk of suicides in patients on
Aursnes et al. 2005%'°  with placebo (pooled 1466 9 . P Fair
data) paroxetine
Bridge et al. 200722 SSRIs (SR) 5310 E;%ZiisriSk of suicidality for SSRI-treated Good
No difference in suicides or self-harm
Didham et al. 2005%2"  SSRIs 57000 among citalopram, fluoxetine, and Fair
paroxetine
Fergusson et al. SSRIs compared with Higher risk of suicide attempts for SSRI-
2005°"° placebo (SR) 87650 treated patients Good
Gibbons et al. 20072 SSRIs (retrospective 226866 SSRIs have a protective effect Fair
cohort study)
Second generation
Gunnell et al, 200525 antidepressant 40000  No differences in adults Good
compared with
placebo (SR)
I2-|§gér2r;?d et al. SSRIs (SR) 4582 E;%Ziismk of suicidality for SSRI-treated Good
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Quality
Author, Year Interventions N Results rating
I23§(;:55251c1)n etal SSRIs (case-control) 41279  No increased risk Fair
Jick et al. 20042™ SSRIs (case-control; 45910 No differences N/A
database review)
Antidepressants Significantly higher risk of suicide with
Jick et al. 19952™ P . 172598 fluoxetine and mianserin compared to
(database review) . N/A
dothiepin
Khan et al. 200325~ Antidepressants NR  No differences N/A
(database review)
Lopez-lbor 199321 Antidepressants 4686  No differences N/A
(database review)
Martinez et al. Antidepressants .
20052 (database review) 146095 No differences N/A
Sertraline compared
Nelson et al. 20072 with placebo _ 759 No dlfference in suicidal thoughts between Fair
(secondary analysis sertraline and placebo
of RCT data)
Escitalopram
compared with . 3 . .
Pede2r1s7en et al. placebo 4091 !—hgher rate of self-harm in escitalopram than Fair
2005 . in placebo
(retrospective cohort
study)
- Antidepressants . . .
T||hor211%n et al. (retrospective cohort 15390 Usg of antldep.ressants was assogl_ated with Fair
2006 study) an increased risk of attempted suicide
Antidepressants
aluck et al. retrospective coho o difference in risk of suicide attempts air
Valuck et al. 2004°%° t ti hort 24119  No diff in risk of suicide attempt Fai
study)
Sexual dysfunction
Nieuwstraten et al. Bupropion compared 1332 Significantly higher rate of sexual Good
2001%® with SSRIs (SR) satisfaction in bupropion group
Clayton et al. 200222 Cross-sectional 6297 nghest.rlsk for paroxgtlne and mirtazapine;
survey lowest risk for bupropion N/A
Clayton et al. 200723 D_quxetme compared 114 S[gnlflca_ntly more sexual adverse events Fair
with escitalopram with escitalopram
Coleman et al. 2001%° ngroplon gompared 456 S[gnlflcantly more sexual adverse events Fair
with fluoxetine with fluoxetine
Coleman et al. 1999% ngroplon f:ompared 364 S[gnlflcantly more sexual adverse events _
with sertraline with sertraline Fair
Croft et al. 1999% Byproplon F:ompared 360 No differences Fair
with sertraline
Ekselius et al. 2001227  Citalopram compared 35\ gifferences Fair
with sertraline
Kennedy et al. Bupropion compared 141 Significantly more sexual adverse events Fair
2006%%° with paroxetine with paroxetine
Landen et al. 2005°% C!talopram qompared 119 No differences Good
with paroxetine
Segraves et al. Bupropion compared 248 Significantly more sexual adverse events
2000 with sertraline with sertraline Fair
Prospective cohort Highest incidence of sexual dysfunction for
Montejo et al. 20017 P 1022 citalopram, paroxetine and venlafaxine; Fair
study X :
lowest for mirtazapine and nefazodone
Changes in weight
Maina et al. 2004*  Open-label SSRIs 149  Highest weight gain with paroxetine, Fair
fluvoxamine, and citalopram
5 Fluoxetine compared
Fava et al. 2000 with paroxetine 284 Highest weight gain with paroxetine Fair

compared with
sertraline
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Quality
Author, Year Interventions N Results rating
Mirtazapine
Benkert et al. 2000”° compared with 275 Significant weight gain with mirtazapine Fair
paroxetine
Schatzberg et al Mirtazapine
2002%° ' compared with 255 Significant weight gain with mirtazapine Fair
paroxetine
Cardiovascular events
Raskin et al. 2008%*° VII\)/;:LO)SIeat?eebgompared 311 No difference in supine blood pressure Fair
Thase et al. 199828 Post hoc analysis 3744 Slgnlflcantl){ higher diastolic blood pressure N/A
for venlafaxine
Thase et al. 2005%*° Post hoc analysis 1873 Greater changt_a in heart rate fqr duloxetine N/A
than for fluoxetine and paroxetine
Other adverse events
236 Analysis of Food and Seizures more common in bupropion than in
Alper et al. 2007 Drug Administration 33885 th tid ¢ Good
trials data other antidepressants
Buckley et al. 2005”*  Database analysis 47329  Highest rate of fatal toxicity for venlafaxine N/A
Coogan et al. 2005%7  Case-control 4996 ggs;sssomatlon between breast cancer and Fair
Dunner et al. 1998248 Prospect'lve 3100 Rate of seizures for bupropion within range Fair
observational of other antidepressants
Johnston et al. Prospective 3341 Rate of seizures for bupropion within range Fair
1991249 observational of other antidepressants
Kharofa et al. 2007%"  Case-control 916 No increased risk for hemorrhagic stroke for Fair
cases SSRIs
237 Prospective Seizures more common in venlafaxine
Whyte et al. 2003 observational 538 overdose than TCA or SSRI overdose Good

Abbreviations: RCT, randomized controlled trial; SR, systematic review; SSRI, selective serotonin reuptake inhibitor;
TCA, tricyclic antidepressants.
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Key Question 3.

Are there subgroups of patients based on demographics (age, racial groups,
sex), other medications, or co-morbidities for which one second-generation
antidepressant is more effective or associated with fewer adverse events?

We did not find any studies directly comparing the efficacy and tolerability of second-generation
antidepressants between subgroups and the general population. However, multiple studies
conducted subgroup analysis or used subgroups as the study population. Results can provide
indirect evidence for Key Question 3. Included studies are presented in Table 22.

A. Demographics

1. Age
We did not include any placebo-controlled studies on this topic as there were ample head-to-head
trials.

Citalopram compared with sertraline

One randomized trial evaluated citalopram and sertraline in the treatment of 138 non-demented
elderly patients with minor depressive disorder and subsyndromal symptomatology.'"”> Although
this trial does not meet our eligibility criteria because of the study design (nonrandomized trial),
we are briefly summarizing it because it is the only evidence pertaining to a comparison of these
two selective serotonin reuptake inhibitors. Both treatments improved depressive symptoms (as
measured by the HAM-D scale); HAM-D remission rates were similar for citalopram and
sertraline at the end of the study (53% and 42%, P=0.25). Similar improvements were seen in
Global Assessment of Function (GAF) and cognitive scores.

Escitalopram compared with fluoxetine

One 8-week study compared escitalopram, fluoxetine, and placebo in 518 participants older than
65 years of age (mean age in each treatment group, 75 years).* Outcome measures included the
MADRS and the CGI-S. Patients on escitalopram experienced greater improvement than those
on fluoxetine in MADRS score (using LOCF analysis) at week 8 (P<0.01); however, the patients
treated with escitalopram and with placebo did not differ significantly. Escitalopram, placebo,
and fluoxetine MADRS response rates were similar (46%, 47%, and 37%, respectively, P=not
significant). In addition, MADRS remission rates were similar for escitalopram and placebo
(40% and 42%), but for fluoxetine compared with placebo, the difference was statistically
significant (30% compared with 42%, P=0.05). Escitalopram- and fluoxetine-treated patients
experienced significantly more nausea than placebo-treated patients (P<0.01).

Fluoxetine compared with paroxetine

Two randomized controlled trials were conducted in a population older then 60 years.**>! The
first trial was an Italian study lasting 1 year that enrolled 242 patients to determine the effects of
fluoxetine (20-60 mg/d) and paroxetine (20-40 mg/d) on mood and cognitive function in
depressed, nondemented persons (65 years or older). Both groups significantly improved on their
HAM-D scores and cognitive performance. Paroxetine showed a faster onset of action and a
significantly greater improvement of HAM-D scores during the first 6 weeks (Week 3: P<0.05;
Week 6: P<0.002). A Kaplan-Meier analysis evaluating the percentage of responders over time
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revealed a significant difference in favor of paroxetine (P<0.002). Treatment groups did not
differ significantly in CGI scores. Fluoxetine had a significantly greater number of patients with
severe adverse events than paroxetine (22 compared with 9; P<0.002). However, loss to follow-
up in this study was 39.3 percent, so the validity of the results should be viewed cautiously.

The second trial conducted in an elderly population enrolled 108 patients with major
depression in Austria and Germany for 6 weeks using the same dosage as the Italian study.”!
Loss to follow-up was not reported. An intention-to-treat analysis revealed no differences
between the treatment groups in changes of scores on MADRS and HAM-D; the paroxetine
group had significantly more responders at 6 weeks on MADRS and HAM-D scales
(37.5%compared with 17.5%; P=0.04). Patients on paroxetine also had significantly better
MMSE and SCAG scores assessing cognitive function at Week 3 than did those on fluoxetine.
No statistically significant differences in adverse events were reported.

Fluoxetine compared with sertraline
One fair, 12-week study comparing fluoxetine to sertraline was conducted in 236 participants
older than 60 years.””> Loss to follow-up was 32.2 percent. In this study, outcome measures
also included quality of life (Q-LES-Q) and cognitive assessments (SLT, MMSE, Digital Symbol
Substitution Test). Fluoxetine- and sertraline-treated patients did not differ significantly on
primary outcome measures (MADRS, HAM-D). Response rates (fluoxetine, 71%; sertraline,
73%) and remission rates (46% compared with 45%) were similar. Quality of life and other
patient-rated secondary efficacy measures were similar for both treatment groups at endpoint.
Sertraline-treated patients showed a greater cognitive improvement on the Digit Symbol
Substitution Test at endpoint (P=0.037). A subgroup analysis of 75 patients 70 years of age or
older showed a greater response rate for sertraline-treated patients (P=0.027).

A subgroup analysis of a long-term effectiveness trial comparing fluoxetine, paroxetine,
and sertraline reports similar response and remission rates for patients older than 65 years and
the general study population.®

Mirtazapine compared with paroxetine

A fair trial randomized 255 elderly participants for eight weeks.* Loss to follow-up was 27
percent. Mirtazapine and paroxetine were equally effective in reducing HAM-D scores at the
endpoint, but mirtazapine lead to a faster response. A Kaplan-Meier analysis showed a
significantly faster time to response for mirtazapine (mean 26 days compared with mean 40 days
for paroxetine; P=0.016). No significant difference in response rates on the CGI scale was noted.
Significantly more mirtazapine-treated patients reported weight gain (P<0.05). Paroxetine-
treated patients reported a significantly higher rate of nausea, tremor, and flatulence (P<0.05).

Venlafaxine compared with citalopram

A fair European 6-month study compared venlafaxine ER (37.5-150 mg/d) to citalopram (10-30
mg/d) for the treatment of depression in elderly outpatients (mean age 73 years).”> No statistical
differences in any outcome measures (MADRS< CGI-S, CGI-I) could be detected at study
endpoint. The remission rates were 19 percent for venlafaxine and 23 percent for citalopram.
Both treatment groups reached a 93 percent response rate.

Venlafaxine compared with fluoxetine

One fair trial compared venlafaxine IR (37.5 — 225 mg/d) to fluoxetine (20 — 60 mg/d) for the
treatment of unipolar depression in elderly patients (mean age 71 years).”” Both treatment groups
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experienced a significant reduction in HAM-D total scores at 8 weeks; however, there were no
significant differences between groups in HAM-D, MADRS, or CGI scores at endpoint.
Remission rates at 8 weeks were 27 percent for venlafaxine and 20 percent for fluoxetine.
Venlafaxine-treated patients experienced significantly higher rates of nausea (45% compared
with 23%), dry mouth (23% compared with 6%) and constipation (22% compared with 10%);
P<0.01 for all three comparisons.

Venlafaxine compared with sertraline

One study determined efficacy and safety of venlafaxine (25-100 mg/d) compared to sertraline
(18.5-150 mg/d) in 52 frail nursing home residents (61 to 99 years of age).””’ We graded the
quality of this study as poor for efficacy because of high loss to follow-up (44.2%), but we note
it here because it is the only study comparing these two agents, and because the high loss to
follow-up may be expected in this population (elderly nursing home residents). The investigators
reported a significantly higher rate of withdrawal among venlafaxine- than sertraline-treated
patients (63% compared with 24%). In addition, venlafaxine-treated patients had a significantly
higher rate of severe adverse events (P=0.022) and withdrawal because of severe adverse events
or side effects (P=0.005) than did the sertraline-treated patients.

Venlafaxine compared with selective serotonin reuptake inhibitors

A pooled data analysis combined original data from eight comparable, double-blind, active-
controlled, randomized trials.”>"*** A primary objective of this analysis was to determine
differences in response and remission based on sex and age. This study was not based on a
systematic literature search, so results must be viewed cautiously. For venlafaxine-treated
patients, neither age (< 50 or > 50 years of age) nor sex affected remission rates.>> Among
patients treated with selective serotonin reuptake inhibitors, however, a significant interaction
was observed between treatment and sex (P=0.004); older women had a poorer selective
serotonin reuptake inhibitor response (response rate: 28%) than younger women (response rate:
36%), and both older and younger men (response rates: 35% and 36%, respectively). Remission
rates for older women treated with venlafaxine (48%) were higher than remission rates for older
women treated with selective serotonin reuptake inhibitors (28%, P=0.0004). Hormone
replacement therapy appeared to eliminate these differences. Additional analyses of age
subgroups (< 40, 41-54, 55-64, and > 65 years of age) and sex subgroups revealed that no
significant age-by-treatment, sex-by-treatment, or age-by-sex-by-treatment interactions occurred.
Men and women of different ages within each treatment group had similar rates of remission,
response, and absence of depressed mood.””! Among patients over 40 years of age, the rates of
adverse events were similar between the treatment groups, although venlafaxine-treated patients
aged 55 to 64 years reported significantly more nausea than placebo (P<0.003), and placebo
patients aged 41 to 54 years reported a significantly higher frequency of headaches than
venlafaxine (P<0.01).

Bupropion compared with paroxetine

One fair randomized controlled trial examined the efficacy of bupropion SR (100-300 mg/d) and
paroxetine (10-40 mg/d) in 100 outpatients ages 60 years or older (range 60-88 years) over 6
weeks.”"*? The majority of patients were white (bupropion SR, 98%; paroxetine, 90%), female
(bupropion SR, 54%; paroxetine, 60%), and did not use antidepressants for the current episode
before enrollment (bupropion SR, 83%; paroxetine, 88%). Statistical analysis used a LOCF
method. The overall loss to follow-up was 16 percent with no significant difference between
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treatment groups. Efficacy according to any outcome measure did not differ significantly
between treatment groups. Response rates (> 50% reduction in HAM-D scores) were similar in
both groups (bupropion SR, 71%; paroxetine, 77%). Quality-of-life scales (QLDS, SF-36)
showed statistically significant improvements in both treatment groups from baseline to endpoint
(P<0.0001), but they did not differ significantly between treatment groups.

We did not identify any head-to-head trials that compare one second-generation
antidepressant to another in children and adolescents. There is Food and Drug Administration-
approved evidence for the efficacy of fluoxetine and fair evidence from a pooled analysis of two
placebo-controlled trials for the efficacy of sertraline.'** Existing evidence does not support the
efficacy of other second-generation antidepressants. Additional evidence suggests that sertraline
may not be as efficacious as reported in previous reports. Based on a systematic review of
published and unpublished studies comparing second-generation antidepressant to placebo, only
fluoxetine was shown to be safe and effective in the treatment of major depressive disorder in
children and adolescents.'* This review reported an increased risk of suicidal thoughts and
behavior for citalopram, paroxetine, sertraline, and venlafaxine, but not for fluoxetine.

2. Ethnicity

Duloxetine compared with placebo

Two pooled analyses of seven placebo-controlled duloxetine trials assessed the efficacy and
tolerability of duloxetine in Hispanic*> and African American patients™* compared to Caucasian
patients. The first analysis included 1342 Caucasians and 120 Hispanics and found no difference
in efficacy outcomes for Hispanics and Caucasians.”> There were no significant differences
between groups in discontinuation rates due to adverse events in the types or occurrence of
specific adverse events. The second analysis of 1300 Caucasians and 123 African Americans
also found no evidence for a differential effect of duloxetine in African-American and Caucasian
patients in efficacy or safety outcomes.”*

Fluoxetine compared with placebo

An randomized controlled trial examined ethnic differences in response to antidepressant
treatment among depressed HIV-positive patients.”> A total of 118 patients were randomized to
either fluoxetine (20-80 mg/d) or placebo for 8 weeks. Of all participants, 67 percent were
White, 19 percent Black, and 14 percent Latino; only 1.1 percent (N=2) were female. Loss to
follow-up was significantly greater among Latinos (53%) than among Blacks (14%) and Whites
(28%; P<0.05). Ethnicity was not associated with the total number of treatment emergent side
effects or dosage. Among completers within the active-treatment group, Whites were more likely
to respond to treatment than the other two groups (84% compared with 50% in Blacks and 67%
in Latinos). Among completers in the placebo group, Latinos were more likely to show treatment
response (80%) than were blacks (36%) or whites (43%). However, a statistical analysis of these
findings was not possible because of the low number of Latinos who completed the study.

Paroxetine compared with placebo

A pooled analysis of 104 paroxetine trials (14,875 patients) detected slightly lower response rates
for Hispanics and Asians than for Blacks and Whites.>
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Citalopram

One study that did not meet our inclusion criteria performed a secondary analysis of data from
the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study to compare
remission and response rates among Blacks, Whites, and Hispanics with nonpsychotic major
depressive disorder.””” We briefly describe it here because of the paucity of evidence on this
topic. STAR*D included outpatients in 23 psychiatric and 18 primary care centers. Participants
received flexible doses of citalopram for up to 14 weeks. There were significant differences in
baseline characteristics among ethnic groups. Prior to adjustment for such differences, Black
participants had lower HRSD,; remission rates (18.6%) than white (30.1%) or Hispanic
participants (24.2%). After adjustments, there were no significant differences in HRSD remission
rates among groups; however, remission rates were still lower for Blacks compared to whites
based on the Quick Inventory of Depressive Symptomatology-Self Report (QIDS-SR). In
general, Black and Hispanic participants had poorer responses to citalopram compared to White
participants.

3. Sex

A pooled data analysis of venlafaxine and selective serotonin reuptake inhibitors described
above™" *?did not find any significant associations between sex and outcomes or sex and
treatment of major depressive disorder. Among patients treated with selective serotonin reuptake
inhibitors, however, a significant interaction was observed between treatment and sex (P=0.04);
older women had a poorer selective serotonin reuptake inhibitor response (28%) than younger
women (36%) and than both older and younger men (35% and 36%, respectively). Additional
analyses of the age (< 40, 41-54, 55-64, and > 65) and sex subgroups revealed no significant sex-
by-treatment or age-by-sex interactions; men and women of different ages within each treatment
group had similar rates of remission, response, and absence of depressed mood symptoms.**

A pooled analysis of data from four sertraline-randomized controlled trials conducted in
populations with panic disorder, however, reported better responses of female patients on some
outcome measures (panic attack frequency, time spent worrying).”>® No differences were
apparent in quality of life measures.

A pooled data analysis of four placebo-controlled duloxetine trials assessed safety and
tolerability of duloxetine for the treatment of major depressive disorder in 560 men and 1062
women.” There were no clinically meaningful differences between men and women in safety
and tolerability with duloxetine treatment. This analysis showed no significant differential sex
effects for pulse, blood pressure or weight. Withdrawals due to adverse events were similar
between men and women. The only significant difference was in the occurrence of nausea; the
nausea rate among placebo-treated patients was significantly greater in females than in males
(10.7% compared with 3.7%, P<0.008).

One fair study randomized patients to bupropion (150-300 mg/d) or paroxetine (20-40
mg/d).**° Subgroup analysis revealed that a significant difference in anti-depressant related
sexual dysfunction was detected in men but not in women. There were no significant drug
differences between bupropion- and paroxetine-treated women in sexual function. However,
paroxetine-treated men reported a worsening of sexual function while bupropion-treated men had
no significant change in sexual function (Sex FX total, P<0.002).

In a study comparing fluvoxamine (50 mg/d) and paroxetine (20 mg/d), there was a
significant difference in the decrease in hot flashes in menopausal women favoring paroxetine (-
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81.1 compared with -66.8, P<0.01).°" However, there were no statistically significant differences
in depression symptoms.

B. Other Medications-Drug Interaction

The evidence for drug-drug interactions is limited. A 2004 study published in the Journal of the
American Pharmacists Association reported that very little agreement in reporting clinical
significance of drug-drug interactions.”® In fact, the authors found that only 2.2 percent of major
drug interactions were listed in all sources reviewed.

Based on our review criteria, head-to-head trials specifically evaluating drug-drug
interactions were not identified. Most drug interaction studies use very small sample populations
or a case series design, precluding them from our review. One larger study non systematically
pooled data from fluoxetine trials to evaluate efficacy, agitation, and suicidal ideation. Based on
this study, the clinical efficacy and safety of fluoxetine was not confounded by concomitant use
of anxiolytics, sedatives, or antipsychotics.*®’

Several reviews summarize the evidence; however, they are not based on systematic
searches of the literature and instead simply compile and discuss available evidence. One review
explored cytochrome P450 metabolic enzymes (the CYP system) and their interaction with
selective serotonin reuptake inhibitors.*®* The authors concluded that the relationship between
selective serotonin reuptake inhibitors and P450s does not predict clinically significant
interactions but that it can be used as a cue to monitoring, especially among drugs with narrow
therapeutic index or in patients taking multiple drugs. Another review evaluated the evidence for
drug-drug interactions between selective serotonin reuptake inhibitors and other CNS drugs. It
concluded that the selective serotonin reuptake inhibitors are not equivalent in their potential for
drug interactions and that each combination must be assessed individually. The authors also
noted a general trend in which, compared to other antidepressants, citalopram and sertraline
appeared to have less propensity for important interactions.”®

Although drug-drug interactions can be related to a host of different factors, commonly
interactions are related to pharmacokinetic properties including metabolism and protein binding.
Metabolic enzymes are involved in drug interactions when drugs compete for or inhibit the
action of these enzymes. All second-generation antidepressants are metabolized by the liver and
have an affinity for drug-metabolizing cytochrome P450 oxidative enzymes. The second-
generation antidepressants may be substrates for the enzymes (e.g., the enzyme aids in
metabolism of the antidepressant drug) and/or they may alter the activity of the enzyme through
inhibition or induction. Protein binding can be involved in drug-drug interactions by altering
available quantities of an active drug in the blood stream. When multiple drugs compete for
binding to protein, one or more drugs may be displaced. In most cases, this leads to enhanced
availability of the drug with lower binding affinity. Many drug-drug interactions are related
directly to these underlying properties.

Clinical relevance of drug-drug interactions can be classified in three ways. The most
severe type of drug interaction is usually referred to as a contraindication. A contraindicated
medication should not be given unless required by extreme circumstances. Many drug
interactions may be clinically relevant but not preclude combined use of the two medications.
Instead, clinicians should acknowledge the interaction, adjust doses appropriately, and monitor
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for toxic or subtherapeutic effects. A third type of interaction is one that, although it may occur,
is not clinically significant.

Because only limited evidence supports drug interactions among the second-generation
antidepressants, our review focuses on the potential for drug interactions. In addition to
published literature cited previously, we reviewed dossiers submitted by pharmaceutical
companies, Food and Drug Administration approved labeling, and interactions reported by major
reference sources. Information compiled in this search does not follow a systematic process but
is provided as a summary of the evidence for drug interactions. Appendix D summarizes second-
generation antidepressant pharmacokinetic properties known to be related to drug interactions.
Tables in Appendix D report evidence provided in the product labeling (package insert). Some
interactions are inferred based on reports of enzyme induction or inhibition. Clinical significance
of the interactions are referenced as contraindicated, requires monitoring, or no significant
interaction.

C. Comorbidities

1. Alcohol/substance abuse

Fluoxetine compared with placebo

Four randomized placebo-controlled trials assessed the efficacy and tolerability of fluoxetine for
the treatment of depression with co-occurring alcoholism****% or co-occurring substance use
disorders.?*">%

One fair study of 51 depressed alcoholics assessed the efficacy of fluoxetine (20-40
mg/d) in a 12-week, placebo-controlled, acute-phase trial and a subsequent 1-year follow-up
period with a naturalistic treatment by physicians unrelated to this study (N=31).***° Outcome
measures included changes on HAM-D and BDI and in alcohol consumption. Results of the
acute phase trial showed significantly greater improvements of depressive symptoms for
fluoxetine-treated patients (P<0.05) on HAM-D but not on BDI. During the 1-year open-label
follow-up, HAM-D scores remained significantly lower for the fluoxetine group than for the
placebo group. However, no additional improvement during the follow-up treatment was
reported. A subgroup analysis showed that depressed alcoholics who were cocaine abusers
(N=17) had a significantly worse outcome than depressed alcoholics who were not (N=34).
Cocaine abusers showed significantly worse outcomes on both the HAM-D (P=0.17) and the
BDI (P=0.001).

A fair, small randomized controlled trial assessed the efficacy and tolerability of
fluoxetine treatment (20-60 mg/d) compared to placebo for the treatment of major depression in
44 methadone-maintained opioid addicts.”®’” Study duration was 3 months; loss to follow-up was
15.9 percent. Both groups had significantly decreased scores on BDI and HADRS (z = 2.37;
P=0.01). Efficacy did not differ significantly between placebo and fluoxetine treatment.
However, the sample size was small and the study is likely to be underpowered (no power
calculations were reported).

A poor quality study investigated the efficacy of fluoxetine (40 mg/d) in 68 cocaine-
dependent patients with major depressive disorder.”*® The trial was rated poor for efficacy due to
its high attrition rate (53%), but we included it here because of the dearth of evidence on this
topic. Results showed no difference in efficacy between fluoxetine and placebo at the end of this
12-week study.
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One fair 16-week randomized controlled trial assessed the efficacy and tolerability of
fluoxetine (20 mg/d) plus cognitive behavior therapy compared with placebo plus cognitive
behavior therapy in 126 adolescents (mean age 17.2 years) with major depressive disorder and
comorbid substance abuse disorder and conduct disorder.””” Decreases in Childhood Depression
Rating Scale-Revised (CDRS-S) scores were greater in fluoxetine- than placebo-treated patients
(-22.5 compared with -16.6) Fluoxetine-treated patients showed a greater CGI-I response than
placebo patients, but the difference was not statistically significant (76.3% compared with
66.7%, relative risk = 1.14). There were no differences between groups in substance abuse
disorder, conduct disorder or urine drug screen. In addition, there were no differences between
groups in the incidence of adverse events.

Nefazodone compared with placebo

One randomized trial compared nefazodone and placebo in the treatment of depressed patients
with depression and comorbid alcohol dependence over a 10-week period.””® HAM-D scores at
endpoint showed no significant difference between treatment groups in depressive symptoms
(P=0.51). Nefazodone-treated subjects averaged 0.8 fewer heavy drinking days per week than
placebo-treated subjects (P=0.01). More nefazodone-treated patients were abstinent during
treatment; however, the difference did not reach statistical significance (P=0.17).

Paroxetine compared with placebo

A fair study randomized 42 subjects with social anxiety disorder and a co-occurring alcohol use
disorder to paroxetine (10-60 mg/d) or placebo for 16 weeks.”’! Decreases in total LSAS scores
were significantly greater for paroxetine- compared to placebo-treated patients (53% compared
with 32%, P=0.02). A higher percentage of paroxetine-treated patients were CGI responders
(defined as improvement score of 1 or 2) compared to placebo-treated patients (55% compared
with 27%). The mean reductions in Social Phobia Inventory (SPIN) results were greater in the
paroxetine group but did not reach statistical significance (46% compared with 31%, P=0.15).
Three specific adverse events occurred significantly more frequently in paroxetine-treated
patients: tremor (45% compared with 14%, P=0.03), myoclonus (35% compared with 5%,
P=0.01) and anorgasmia/delayed ejaculation (55% compared with 18%, P=0.01).

Sertraline compared with placebo
Three fair randomized controlled trials compared sertraline and placebo in the treatment of
patients with depression and co-occurring alcohol dependence.”’*"*

A 24-week study compared sertraline (50-150 mg/d) with placebo in recently detoxified
alcohol-dependent patients with current depressive symptoms.*’* Response (> 50% decrease in
MADRS score) was slightly higher in sertraline- than placebo-treated patients (44% compared
with 39%). Both groups experienced significant improvements in HAM-D and MADRS scores
during the study, but the two groups did not differ significantly. Relapse rates were higher in
sertraline- than placebo-treated patients (31.8% compared with 23.1%) but the difference was not
statistically significant (P=0.37). Adverse event rates were similar for both treatment groups.
The overall attrition rate was greater than 40 percent; however, there was not a significant
difference in withdrawal between groups (sertraline, 45% compared with placebo, 44%).

A 12-week trial showed similar results.”” In this fair study, 82 currently depressed,
actively drinking alcohol-dependent subjects were randomized to sertraline (50-200 mg/d) or
placebo. There was no significant difference between groups in depression symptoms. However,
in women, treatment with sertraline was associated with less depression at the end of treatment
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than those receiving placebo based on HAM-D scores (P=0.04) and BDI scores (P=0.005).
There was no treatment group difference for men. There was no difference between groups in
time to first heavy drinking day (P=0.661) or days abstinent or heavy drinking days per week.
Sertraline-treated subjects had fewer drinks per drinking day compared to placebo-treated
subjects; the difference was significant (P=0.27). Less drinking during the study was associated
with improved depression outcomes. Serious adverse events occurred in four subjects: three
treated with sertraline and one treated with placebo. Loss to follow-up was twice as high in the
placebo group (33%) compared to the sertraline group (16%); however, details were not reported
on withdrawals due to tolerability or lack of efficacy.

The third study was structured differently but produced similar results.”* This study
randomized 328 patients with co-occurring major depressive disorder and alcohol dependence to
sertraline (50-200 mg/d) or placebo for 10 weeks. After the run-in period, two groups of patients
were randomized separately based on HAM-D scores: Group A scores were > 17 while Group B
scores were < 16. Mean reduction in HAM-D scores did not differ significantly between all
sertraline- treated (-10.8 ) and placebo-treated (-9.6) patients (P=0.14). There were significant
differences in HAM-D response rates by group stratification. In Group A, sertraline led to
significantly higher response rate than placebo (64% compared with 47%, P=0.022). However,
in Group B, sertraline patients had a significantly lower response rate than placebo patients (58%
compared with 77%, P=0.018). There were no significant differences between medication
groups in the reduction in BDI score from baseline to endpoint nor within Group A or Group B.
No significant differences were detected between medication groups in drinking measures.
Overall, the incidence of adverse events was similar between medication groups; however,
significantly more sertraline-treated patients discontinued due to adverse events than placebo-
treated patients (P<0.05).

2. Alzheimer’s disease/dementia

Citalopram compared with placebo

One poor-quality randomized trial compared citalopram and placebo for patients 65 years of age
and older with depression and comorbid mild to moderate dementia.””> We rated this trial poor
because it appeared to be a completer-analysis only and had high attrition. In the efficacy
analysis, which includes only those patients who completed the trial, the mean HAM-D score at
endpoint (P<0.05) and the improvement in HAM-D total score at endpoint (P<0.01) were
statistically significantly better for citalopram- compared to placebo-treated patients. CGI-S
results were similar; the percentage of patients achieving CGI improvement (defined as a score
of 1 or 2) was significantly higher for citalopram-treated patients compared to placebo-treated
patients (60% compared with 24%, P<0.001).

Sertraline compared with placebo

Two randomized trials compared sertraline and placebo for patients with depression and
comorbid Alzheimer’s disease,”’® "’ but only one of these trials met our inclusions criteria.
The first,”’® a fair 12-week trial, demonstrated that sertraline was statistically significantly
superior to placebo as measured by both the Cornell Score for Depression in Dementia (CSDD)
and the HDRS (P=0.01). More patients treated with sertraline responded to treatment (full
responders, 38%; partial responders, 46%) than did patients treated with placebo (full
responders, 20%; partial responders, 15%) (P=0.007).

276
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The second trial*’”’ failed to satisfy our eligibility criteria due to its small sample size (N =
31). We mention it here because of the limited evidence on this topic. This 8-week trial of late-
stage Alzheimer’s disease did not detect a statistically significant difference between sertraline
and placebo; 47 percent and 36 percent, respectively, achieved at least a 50 percent improvement
in the CSDD, and 35 percent and 50 percent, respectively, achieved at least a 50 percent
improvement in the Gestalt Depression Scale. However, this study may not have been powered
to detect statistically significant differences.

3. Arthritis

Our searches yielded only one trial that evaluated the efficacy of an antidepressants in depressed
patients with comorbid arthritis.”’® This study is a subgroup analysis of a larger placebo-
controlled trial in elderly patients randomized to duloxetine (60 mg/d) or placebo.”” The
subgroup analysis analyzed 233 subjects with major depressive disorder and co-occurring
arthritis, diabetes and/or vascular disease; 55 percent of patients had diabetes. There were no
statistically significant treatment-by-comorbidity interactions for any comorbidity (P=0.266) in
HAM-D, GDS, or SF-36 scores or in response or remission rates. Results must be interpreted
with caution as this was the only study addressing this topic.

4. Cancer

Fluoxetine compared with placebo

We detected only one trial that studied the efficacy of fluoxetine in cancer patients;”™ however,
this placebo-controlled trial failed to meet our inclusion criteria because the duration of the study
was less than 6 weeks.. We mention it here because it was the only trial on this topic. This 5-
week trial studied the efficacy of fluoxetine in 91 cancer patients with depression or adjustment
disorder. The majority of the patients were female; 13 percent in the fluoxetine group and 5
percent in the placebo group had metastatic disease. Outcome measures included quality of life.
Loss to follow-up was 24.2 percent. Efficacy according to the main, observer-rated outcome
measures (HADS, MADRS, HAS) did not differ significantly between the active drug and
placebo groups. Improvements were generally greater in the fluoxetine group but statistically
significant only for the SCL90-R (33% compared with 15%; P=0.04), which measures global
psychological adjustment. No statistically significant difference in quality of life was reported.
However, study duration was short and a substantially greater percentage of patients in the
fluoxetine group had a more advanced stage of cancer at baseline. Fluoxetine-treated patients had
a significantly greater drop-out rate than placebo-treated patients (33% compared with 15%;
P=0.04).

Paroxetine compared with placebo

A 6-week randomized trial compared paroxetine (20 mg/d) and placebo in depressed breast
cancer patients who were receiving at least four cycles of chemotherapy to evaluate whether the
use of an antidepressant can alleviate symptoms of depression and reduce fatigue.”' Although
this study was rated poor because of lack of ITT analysis and inadequate description of study
duration, we included it because it was the only study conducted in cancer patients that satisfied
our inclusion criteria. Paroxetine was more effective in reducing depression during
chemotherapy, as measured by the Center for Epidemiological Studies of Depression (CES-D)
(P=0.006). No differences between treatment groups were apparent with respect to fatigue.
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5. Diabetes

Our searches yielded two trials that evaluated the efficacy of an antidepressants in depressed
patients with comorbid diabetes.>” ?*? The details of the first study””® are described above (in the
KQ3 arthritis section). Only 15 percent of patients had comorbid diabetes mellitus. There were
no statistically significant treatment-by-comorbidity interactions for any comorbidity (P=0.266)
in HAM-D, GDS, or SF-36 scores or in response or remission rates. Results must be interpreted
with caution based on the small percentage of patients in this study who had comorbid diabetes
in this study.

The second study, a poor-quality 6-month randomized trial, evaluated paroxetine (20
mg/d) compared with placebo for treating mildly depressed patients with co-occurring type 2
diabetes. We rated the study poor quality due to the high differential (39.8%) in attrition rates for
paroxetine (4.2%) compared to placebo (44%). Five placebo patients and one paroxetine patient
withdrew consent before starting study medication. Six additional patients withdrew during
treatment (all placebo-treated). We included this study here because it is the only study on this
particular topic (mild depression and diabetes). Both groups showed improvement in quality of
life and decreases in anxiety and depressive symptoms. However, at 6 months, differences
between groups were not statistically significant, perhaps because the study was underpowered.
Results must be interpreted cautiously because of that possibility together with the high
differential loss to follow-up.

6. HIV/AIDS

Two studies compared the efficacy and tolerability of fluoxetine and placebo in the treatment of
patients with depression and comorbid HIV/AIDS.*>> 23

A fair placebo-controlled trial lasting 8 weeks determined the efficacy of fluoxetine
(dosage range not reported) in 120 depressed patients with HIV and AIDS.*® The majority of
patients were male (97.3%) and white (65%). Loss to follow-up was 27.5 percent. The main
outcome measures were response to treatment defined as a 50 percent improvement on the
HAM-D scale, a score lower than 8, and a CGI score of 1 or 2. According to these criteria, the
rate of response did not differ significantly between treatment groups (fluoxetine 57%, placebo
41%). Using the HAM-D scale alone as a criterion, the investigators reported a significantly
greater response rate for fluoxetine-treated patients (79% compared with 57%; P=0.03). The
treatment groups did not differ significantly in adverse events.

The second trial (described above for ethnicity) evaluated the efficacy and tolerability of
fluoxetine (20-80 mg/day) and placebo in depressed patients with comorbid HIV/AIDS. This
study was rated poor because it had no ITT analysis; however, we included it here because of the
very limited evidence on this topic.”>> Response rates among subjects who completed the study
were higher in the fluoxetine group than in the placebo group; however, the differences were not
significant.

7. Multiple sclerosis
We detected only one study assessing the efficacy and tolerability of antidepressants for

depression with comorbid multiple sclerosis (MS).?** Forty-two MS patients diagnosed with
major depressive disorder and/or dysthymia were randomized to paroxetine (10-40 mg/d) or
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placebo for 12 weeks. Although more paroxetine-treated patients achieved at least a 50 percent
reduction in HAM-D scores (57%) compared to placebo-treated patients (40%), the difference
was not statistically significant (P=0.354). Paroxetine- and placebo-treated patients showed
improvement in secondary measures (CES-D, MFIS, SF-36), but there were no significant
differences between treatment groups. Paroxetine patients reported higher rates of nausea,
headache, dry mouth and sexual dysfunction.

8. Somatizing depression

A retrospective evaluation of 89 patients from two trials comparing fluoxetine (20-80 mg/d) to
paroxetine (20-50 mg/d) determined whether depressed, somatizing patients with a
gastrointestinal (GI) component have a higher degree of GI side effects than non somatizing
depressed par‘[icipants.285 Participants with baseline complaints of nausea, upset stomach, GI
somatic symptoms, or weight loss were not statistically more likely to develop additional GI side
effects than those without such complaints at the start of the trials.

9. Stroke

Citalopram compared with placebo

One fair 6-week randomized trial evaluated the efficacy of citalopram (10-40 mg/d) and placebo
in the treatment of 66 patients with poststroke depression.”® Citalopram was associated with
significantly greater improvements in depression compared to placebo on the HAM-D; mean
(SD) improvements for citalopram compared with placebo were 8.0 (6.0) and 7.2 (5.8),
respectively.

Sertraline compared with placebo

A fair 26-week trial evaluated the efficacy and tolerability of sertraline (60-100 mg/d) compared
with placebo in the treatment of minor depression and less severe depression in 123 stroke
patients.” Sertraline and placebo patients improved substantially but did not differ significantly
in HAM-D response rates (76% compared with 78%) or in MADRS remission rates (81%
compared with 87%). However, at week 26, sertraline was associated with greater improvements
in quality of life than placebo (effect size not reported, P<0.05). Sertraline-treated patients
experienced higher rates of three adverse events compared to placebo-treated patients: dry mouth
(23.6% compared with 7.4%, P<0.05), diarrhea (23.6% compared with 9.3%, P<0.05), and
emotional indifference (9.1% compared with 0%, P<0.05).

10. Vascular disease (cardiovascular, cerebrovascular or peripheral vascular)

We identified six placebo-controlled trials,””® *****! one pooled-data analysis,”* and one

systematic review””” that addressed depression and co-occurring vascular disease of some type
(post-myocardial infarction, vascular disease, coronary artery disease or chronic heart failure. All
but one”* of these studies met our inclusion criteria. The majority of the trials evaluated a
different drug (citalopram, duloxetine, fluoxetine, mirtazapine, sertraline, and selective serotonin
reuptake inhibitors as a class) with the exception of sertraline—two studies compared sertraline
and placebo. Therefore, results are presented here by comorbidity rather than by drug
comparison.
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Chronic heart failure

We detected one study evaluating comorbid chronic heart failure in depressed patients.
However, this study did not meet our inclusion criteria due to its small sample size. We discuss it
here because of the paucity of evidence on this topic. In this study, 28 patients with symptomatic
congestive heart failure and major depressive disorder were randomized to paroxetine CR (25
mg/d) or placebo for 12 weeks. Paroxetine resulted in significantly more remission of depression
(BDI < 10) than placebo (69% compared with 23%, P=0.018). Paroxetine was superior to
placebo in quality of life changes based on overall SF-36 scores (P<0.05). Reductions in SF-36
scores did not correlate with improvements in physical quality of life measures (P>0.10). There
were no differences in adverse events. Valid conclusions cannot be drawn, however, because of
the small sample size in this study.

294

Coronary artery disease

One fair 12-week Canadian study assessed the efficacy and tolerability of citalopram (20-40
mg/d) and placebo in reducing depressive symptoms in patients with co-occurring coronary
artery disease (CAD).” Improvements in depressive symptoms were greater for citalopram than
placebo. Mean HAM-Dy4 scores at endpoint showed significantly greater improvement in
citalopram-treated patients compared to placebo-treated patients (14.9 compared with 11.6,
P=0.005); between group difference was 3.33 (95% CI 0.80 to 5.85). Citalopram-treated patients
also demonstrated significantly greater decrease in mean BDI-II scores at endpoint (P<0.05);
between group difference was 3.61 (95% CI 0.58 to 6.64). Incidences of six adverse events were
significantly greater in citalopram-treated patients: dizziness (48.6% compared with 30.3%,
P=0.002), diarrhea (49.3% compared with 23.9%, P<0.001), somnolence (43.7% compared with
25.4%, P=0.001), sweating (39.4% compared with 23.9%, P=0.005), palpitations (25.4%
compared with 14.8%, P=0.003), and decreased libido or sexual difficulties (21.1% compared
with 7.0%, P=0.001). The citalopram group had a lower overall withdrawal rate (13% compared
with 30%, P=NR); however, withdrawals due to adverse events were similar between treatment
groups.

Post-myocardial infarction

Three placebo-controlled trials and one systematic review evaluating second-generation
antidepressants in the treatment of comorbid post-myocardial infarction. A fair quality
systematic review sponsored by AHRQ examined the role of depression in post-myocardial
infarction.””®> One section of this review addressed selective serotonin reuptake inhibitor
treatment for post-myocardial infarction depression and included 11 studies. The authors
concluded that selective serotonin reuptake inhibitors improve depression in post-myocardial
infarction patients and some surrogate markers of cardiac risk. However, the authors also found
that none of the studies was powered to show whether treatment improves survival. The authors
did not address the tolerability of selective serotonin reuptake inhibitors in their review.

A 24-week trial randomized 369 patients with major depressive disorder and acute
myocardial infarction or unstable angina to sertraline (50-200 mg/d) or placebo.”' Sertraline was
associated with a significantly greater percent of CGI-I responders compared to placebo (67%
compared with 53%, P=0.01). However, there was not a significant difference between groups in
mean change in HAM-D score (P=0.14). The incidence of severe cardiovascular adverse events
was lower in sertraline patients (15% compared with 22%), but the difference was not
significant. Both nausea and diarrhea were significantly more common in sertraline patients

(P=NR).
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The second, a good quality trial randomized 54 depressed patients after a first myocardial
infarction to fluoxetine (20-60 mg/d) or placebo for 25 weeks (9 weeks of acute treatment and an
additional 16 week continuation phase).”*” *** Significantly more sertraline-treated patients were
HAM-D responders compared to placebo-treated patients after 25 weeks (48% compared with
26%, P=0.05). In addition, sertraline patients showed a greater mean decrease in SCL-90
hostility scores (-2.44 compared with -0.07, P=0.02). Percent of HAM-D remitters and mean
decreases in HAM-D score also favored sertraline; however, differences did not reach statistical
significance. One sertraline- and six placebo-treated patients were rehospitalized for a cardiac
event during the study (P=0.13).

The third study randomized 91 patients to mirtazapine (30-45 mg/d) or placebo for 8
weeks of acute treatment (and a 16-week continuation phase).””® After 8 weeks of treatment,
mirtazapine was superior to placebo based on BDI and CGI scales but not HAM-D. The
difference between treatment groups in mean decrease in HAM-D score was not significant at 8
weeks (standardized effect size [SES] 1.30 compared with 0.96). Based on change in HAM-D
score at 8 weeks, ore mirtazapine-treated patients were responders (57% compared with 40%),
but the difference was not significant (P=0.18). Mirtazapine-treated patients showed a
significantly greater decrease in BDI score at 8 weeks (-4.6 compared with -1.72, P=0.02).
Decrease in CGI score was greater in mirtazapine-treated patients but the difference was not
statistically significant (P=0.06). The differences between groups in decrease in HAM-D scores
and BDI scores over 24 weeks was not statistically significant (P=0.36 and P=0.07). The
difference in CGl-scores over 24 weeks favored mirtazapine; the difference was significant
(P=0.05). Mirtazapine patients experienced significantly more fatigue (P=0.02) and changes in
appetite (P=0.02) over 24 weeks.

Vascular disease
We detected two trials addressing the efficacy of depressed patients with comorbid vascular
disease.””™ ** One trial that evaluated the efficacy of duloxetine (60 mg/d) and placebo in elderly
patients.”’® The details of this study are described above (in the KQ3 arthritis section). In this
study, 75 percent of the patients had comorbid vascular disease. There were no statistically
significant treatment-by-comorbidity interactions for any comorbidity (P=0.266) in HAM-D,
GDS, or SF-36 scores or in response or remission rates. Results must be interpreted with caution
based on the small percentage of patients in this study who had comorbid diabetes in this study.
The second study, a fair, retrospective analysis of pooled data of two randomized
controlled trials determined the safety and efficacy of sertraline (50-150 mg/d) in elderly patients
with comorbid vascular disease.””> Vascular comorbidity was not associated with an increase of
severity of adverse events or premature discontinuation. However, these findings were not based
on an unbiased literature search and the validity must be viewed cautiously.

D. Summary of the Evidence

Age

We found no study that directly compared efficacy and safety of treatments in an elderly
population compared to a younger population. A fair pooled data analysis did not find significant
associations between age and outcomes or age and treatment.”>' However, Findings suggested
that older women had a poorer response to selective serotonin reuptake inhibitors than younger

Women.251’252
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Eight studies provide fair to good indirect evidence that efficacy and tolerability for
patients older than 60 years and those younger do not differ.?% > #>-48:37.59.69.72.91.92 p oqy]ts of
these studies, all conducted in patients with major depressive disorder or dysthymia, are
generally consistent with results of trials conducted in younger populations. Only one small
study reported a higher efficacy of paroxetine than fluoxetine in patients older than 60 years.”'
However, this trial was small and the results are inconsistent with better evidence. Another small
study, rated poor for efficacy outcomes, reported a significantly higher loss to follow-up because
of adverse events in venlafaxine-treated, frail elderly patients than in sertraline-treated
participants.”>

We did not identify any head-to-head trials that compare one second-generation
antidepressant to another in children and adolescents. For major depressive disorder, placebo-
controlled evidence supports the efficacy of fluoxetine®® %’ and sertraline.'** Existing evidence
does not support the efficacy of other second-generation antidepressants. Additional evidence
suggests that sertraline may not be as efficacious as reported in previous reports. Based on one
systematic review of published and unpublished studies comparing second-generation
antidepressants to placebo, only fluoxetine was shown to be safe and effective in the treatment of
major depressive disorder in children and adolescents.'” This review reported an increased risk
of suicidal thoughts and behavior for citalopram, paroxetine, sertraline, and venlafaxine, but not
for fluoxetine. Two other systematic reviews of confirmed these results finding only fluoxetine
had a favorable risk-benefit profile.'** 1%

Ethnicity

Fair evidence from a pooled data study on paroxetine® and a single randomized controlled trial
on fluoxetine®’ suggest that response rates, loss to follow-up, and response to placebo treatment
might differ between groups of different ethnic background. Hispanics tend to have lower
response rates than Blacks and Whites. However, two pooled data analyses (of the same seven
placebo-controlled duloxetine trials) found no significant differences between Caucasians and
Hispanics™ or between Caucasians and African Americans.*>*

Sex

A fair trial comparing bupropion and paroxetine showed a significant difference in anti-
depressant related sexual dysfunction in men but not in women. Paroxetine-treated men reported
a worsening of sexual function while bupropion-treated men had no significant change in sexual
function. A fair pooled-data analysis did not find significant associations between sex and
outcomes or sex and treatment.”” " *** Another fair pooled analysis of data from four sertraline-
randomized controlled trials conducted in populations with panic disorder reported better
responses of female patients on some outcome measures.” In a fair randomized controlled trial
enrolling menopausal women, paroxetine-treated women showed a significant decrease in hot
flashes compared to those treated with fluvoxamine; however, there were no significant
differences in depression symptoms between groups.®!

Concomitant medications

Evidence is insufficient to determine the influence of concomitant medications on the
effectiveness of selective serotonin reuptake inhibitors, serotonin and norepinephrine reuptake
inhibitors, or other second-generation antidepressants.
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Comorbidities

No prospective study directly compared the efficacy and tolerability of selective serotonin
reuptake inhibitors, serotonin and norepinephrine reuptake inhibitors, and other second-
generation antidepressants in a population with a specific comorbid condition to a population
without that same condition. Two retrospective data analyses provide fair evidence that efficacy
does not differ between patients with vascular disease and somatizing depressions and patients
without these co-morbidities.”® *** Various other trials conducted in populations with different
comorbidities can provide indirect evidence.?**2¢7-280-281- 283 Eor placebo-controlled trials
provided fair evidence that treatment effects do not differ between placebo and fluoxetine in
methadone-maintained opioid addicts, cocaine abusers, depressed HIV patients or depressed
cancer patients.”®” 2% 28283 1 addition, one fair randomized controlled trial showed no
significant difference between fluoxetine and placebo in adolescents with major depressive
disorder and comorbid substance abuse and conduct disorder.**”

Two trials provided fair evidence that treatment effects do not differ between sertraline
and placebo in depressed alcoholics.””**™ One trial showed greater depression improvement in
sertraline-women with co-occurring alcohol disorder compared with placebo; there was no
treatment difference for men.*”

One trial showed sertraline was significantly better than placebo in post -myocardial
infarction patients.””' These findings were confirmed by a systematic review that provided fair
evidence that selective serotonin reuptake inhibitors are better as a class than placebo treating
depression in post-myocardial infarction patients.*”

Two separate trials provided fair evidence that there were no difference in duloxetine or
ggz;roxetine compared to placebo in the treatment of depressive symptoms in diabetic patients.278’

One trial reported fair evidence that response rates for fluoxetine-treated alcoholics are
significantly higher than for placebo-treated subjects.’***°® A placebo controlled randomized
controlled trial in depressed breast cancer patients reported greater efficacy of paroxetine than
placebo in reducing depression but no differences with respect to fatigue.*!

Table 22. Interventions, numbers of patients, and quality ratings in controlled
trials assessing efficacy and effectiveness in subgroups

Quality
Author, Year Interventions N Results rating
Age
Escitalopram compared No significant difference in response
Kasper et al. 2005* with fluoxetine 518 rates; remission rates lower for Fair
compared with placebo fluoxetine than escitalopram
Cassano et al. 2002*® FI'uoxetlne cpmpared 242 Faster onset of paroxetine Fair
with paroxetine
Schone and Ludwig 1993 FI_uoxetlne cpmpared 108 Faster onset of paroxetine Fair
with paroxetine
Newhouse et al. Fluoxetine compared
2000% it sertral P 236 No differences Fair
Finkel et al. 1999% With sertraiine
Fluoxetine compared
Kroenke et al. 2001% with sertraline 601  No differences Fair
compared with
paroxetine
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Quality
Author, Year Interventions N Results rating
. . Faster onset of mirtazapine; similar
Szcotz)aztéberg etal. thiltrt:az:r;z;;eeﬂcnc;mpared 255 number of CGI responders at end of Fair
P continuation phase
Allard et al. 20047 Venlafaxine compared 451 \q gifferences Fair
with citalopram XR
Schatzberg and Roose Venlafaxine compared . .
2006°° with fluoxetine 300 No differences Fair
Oslin et al. 200325 Venlafaxine compared 52 No significant difference in efficacy; Poor
) with sertraline tolerability was lower for venlafaxine
. 91 Bupropion SR
Welh.s et al. 2000 92 compared with 100 No differences Fair
Doraiswamy et al. 2001 ;
paroxetine
Venlafaxine response not affected by
Pooled data analvsis of age or sex; SSRI response poorer in
Thase et al. 2005%% . y older women; similar efficacy of .
251 venlafaxine (IR and XR) 2045 . . Fair
Entsuah et al. 2001 and SSRIs venlafaxine and SSRIs, except in older
women, but HRT appears to eliminate
the difference
Whittingqton et al. Meta-analvsis 2145 Only fluoxetine had favorable risk- Fair
20042 Y benefit profile
Ethnicity
Bailev et al. 20062 Pooled analysis of 1423 No differences between Caucasians Fair
y ) duloxetine and placebo and African Americans
. . No differences in efficacy or tolerability
Lewis-Fernandez et al. Pooled analysis of : . .
2006253 duloxetine and placebo 1452 outcomes between Hispanics and Fair
P Caucasians
Pooled analysis of Slightly lower response rates for
Roy-Byrne et al. 2005°%° paroxetine compared 14875 Hispanics and Asians than for Blacks Fair
with placebo and Whites
Fluoxetine compared Ethnicity was not associated with side
Wagner et al. 1998%° . P 118 effects; whites had a higher response
with placebo - . Poor
rate, Latinos a higher drop-out rate
Sex
Kennedy et al. 200623 Bupropion compared 141 No difference between drugs for sexual Fair
Y ) with paroxetine dysfunction in women
. 61 Fluvoxamine compared Significant difference in % change for .
Ushiroyama et al. 2004 with paroxetine 105 hot flashes favoring paroxetine Fair
Pooled data analysis of
Stewart et al. 20067 duloxetine compared 1622 No differences in safety and tolerability Fair
with placebo
Pooled data analysis of Better response of female patients on
Clayton et al. 200528 sertraline compared 673 tp P Fair
with placebo some outcome measures
Venlafaxine response not affected by
Pooled data analysis of: age or sex; SSRI response poorer in
Thase et al. 20052* venlafaxine (IR and XR) 2045 older women; similar efficacy of Fair
Entsuah et al. 2001%" compared with SSRIs venlafaxine and SSRIs, except in older
compared with placebo women, but HRT appears to eliminate
the difference
Comorbidities
Alcohol/substance abuse
. 269 Fluoxetine compared No significant differences in .
Riggs et al. 2007 with placebo 125 adolescents with MDD, SUD and CD Fair
Schmitz et al. 2001258 Fluoxetine compared 68 No differences in depressed cocaine Poor
) with placebo abusers
Cornelius et al. 1997, 1998, Fluoxetine compared 54 Significantly greater efficacy for Fair
2000264266 with placebo fluoxetine in depressed alcoholics
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Quality
Author, Year Interventions N Results rating
Petrakis et al. Fluoxetine compared 44 No difference in depressed opioid Fair
1998%" with placebo addicts
Hernandez-Avila et al. Nefazodone compared N . .
200427 with placebo 41 No significant differences Fair
Book et al. 20072 Pgroxetlne compared 492 Slgnlflcantly.greater rgductlop in LSAS Fair
with placebo total scores in paroxetine patients
Kranzler et al. 2006%™* Sgrtrallne compared No differences Fair
with placebo
Gual et al. 2003%7 Sfertrallne compared 83 No significant differences Fair
with placebo
Greater depression improvement in
Moak et al. 2003273 Sgrtrallne compared 82 ferna]es treateq with s_ertrallne; less Fair
with placebo drinking associated with greater
depression improvement
Alzheimer’s disease/dementia
Nyth et al. 1992275 C!talopram compared 149 Slgnlflcantly greater improvement with Poor
with placebo citalopram
Lyketsos et al. 200328 Sgrtrallne compared 44 Sertraline associated with greater Fair
with placebo response
Arthritis
Wise et al. 2007%"® D}Jloxetlne compared 233 No significant differences Fair
with placebo
Cancer
Roscoe et al. 200528 Pgroxetlne compared 04 Greater efflcagy for pgroxetlne in Poor
with placebo depressed patients with breast cancer
Diabetes
Wise et al. 2007%78 Dploxetme compared 233 No significant differences Fair
with placebo
Paile-Hyvarinen et al Paroxetine compared .
2007282 with placebo 49 No differences Poor
HIV/AIDS
Rabkin et al 1999283 FI'uoxetme compared 120 No.dlfference in depressed HIV/AIDS Fair
with placebo patients
Fluoxetine compared Ethnicity was not associated with side
Wagner et al. 1998%° . P 118 effects; whites had a higher response Poor
with placebo . :
rate, Latinos a higher drop-out rate
Multiple sclerosis
Ehde et al. 2008%%* Paroxetine compared 42 No significant differences Fair
with placebo
Somatizing depression
Linden et al. 1994285 FI_uoxetlne cpmpared 89 No dlfference in Gl-side effects in Fair
with paroxetine somatizing patients
Stroke
Andersen et al. 1994286 C!talopram compared 66 §|gn|f|cantly greater mprovement in Fair
with placebo citalopram-treated patients
Murray et al. 200527 Sfertrallne compared 123 No difference in response; greatgr Fair
with placebo improvements in QoL with sertraline
Vascular disease (cardiovascular, cerebrovascular, or peripheral vascular)
Citalooram compared Significantly greater improvements in
Lesperance et al. 2007°% talop P 284  depressive symptoms in citalopram- Fair
with placebo .
treated patients
Wise et al. 2007%78 D.uloxetlne compared 233 No significant differences Fair
with placebo
Fluoxetine compared Significantly greater response with
Strik et al. 2000?%% 2% P 54 fluoxetine in post-myocardial infarction Good

with placebo

patients
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Quality
Author, Year Interventions N Results rating
Significantly greater CGl improvement
Mirtazapine compared with mirtazapine; no significant
Honig et al. 2007?%° , P P 91 difference between groups in HAM-D Fair
with placebo : .
and BDI scores in post-myocardial
infarction patients
Krishnan et al Sertraline compared Vascular comorbidity not associated
292 ' . P 220 with more adverse events and Fair
2001 with placebo : . .
premature discontinuation
Sertraline compared Significantly greater response with
Glassman et al. 2002%°’ . P 369  sertraline in post-myocardial infarction Fair
with placebo .
patients
Bush et al. 20052% SSRIs (SR) NR SSRIs improve depression in post- Fair

myocardial infarction patients

Abbreviations: CD, conduct disorder; CGl, clinical global impressions; HRT, hormone replacement therapy; LSAS,
Liebowitz Social Anxiety Scale: MDD, major depressive disorder; QoL, quality of life; SR, systematic review; SSRI,
selective serotonin reuptake inhibitor; SUD, substance abuse disorder.
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ADDENDUM

On February 29, the Food and Drug Administration approved desvenlafaxine extended-release
tablets (Pristiq; Wyeth Pharmaceuticals, Inc) for the treatment of major depressive disorder in
adult patients. Because this approval took place after finalizing the key questions, we were
unable to integrate data on desvenlafaxine in this report.

Desvenlafaxine is a serotonin-norepinephrine reuptake inhibitor and the major active
metabolite of venlafaxine XR, which will lose patent protection in 2010. The manufacturer
argues that the avoidance of the cytochrome P450 isoenzyme 2D6 could be beneficial in patients
requiring concomitant therapy with medications that use this metabolic pathway, such as certain
beta-blockers and class I antiarrhythmics. Desvenlafaxine is approved at a once-daily 50 mg dose
that does not require titration.

The Food and Drug Administration approval was based on four 8-week placebo
controlled randomized controlled trials.*”*"' No head-to-head trials comparing the efficacy and
safety of desvenlafaxine to any other second-generation antidepressants appear to be available to
date. Like all second-generation antidepressants, desvenlafaxine has a black box warning
regarding suicidality.
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Exhibit 1. Relative risk meta-analysis of response rates comparing
citalopram to escitalopram

Characteristics of included studies

Sample Mean

size Age Women Duration Scale
Burke et al. 2002%” 491 40.1 65% 8 weeks MADRS
Colonna et al. 2005 357 46 75% 8 weeks MADRS
Lepola et al. 2003 471 43 72.1% 8 weeks MADRS
Moore et al. 2005>° 280 45.2 76.9% 8 weeks MADRS
SCT-MD-02 (unpublished)*' 243 41.9 52.6% 8 weeks MADRS
Yevtushenko et al. 2007* 330 34.9 58.4% 6 weeks MADRS

Relative risk meta-analysis plot (random effects)

favors citalopram favors escitalopram

Burke 2002 - 1,11 (0,89, 1,41)
Colonna 2005 1 1,14 (0,96, 1,37)
Lepola 2003 » 1,22 (1,01, 1,47)
Moore 2005 —n 1,24 (1,06, 1,47)
SCT-MD-02 (unpublished) - 0,90 (0,69, 1,16)
Yevtushenko 2007 1,14 (1,05, 1,28)
combined [random] 1,15 (1,08, 1,22)

I 1

0,5 1 2

relative risk (95% confidence interval)
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Exhibit 2. Effect size meta-analysis comparing citalopram to
escitalopram on the MADRS

Characteristics of included studies

Sample Mean

size Age Women Duration Scale
Burke et al. 2002%” 491 40.1 65% 8 weeks MADRS
Colonna et al. 2005 357 46 75% 8 weeks MADRS
Lepola et al. 2003 471 43 72.1% 8 weeks MADRS
Moore et al. 2005>° 280 45.2 76.9% 8 weeks MADRS
SCT-MD-02 (unpublished)*' 243 41.9 52.6% 8 weeks MADRS
Yevtushenko et al. 2007* 330 34.9 58.4% 6 weeks MADRS

Effect size meta-analysis plot [random effects]

favors citalopram favors escitalopram

Burke 2002 -
Colonna 2005 -

Lepola 2003 .

Moore 2005 B

SCT-MD-02 (unpublished) B

Yevtushenko 2007 .

-3 0 3 6
DL pooled weighted mean difference = 1,518371 (95% CI = 0,584522 to 2,452219)
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Exhibit 3. Meta-analysis of studies comparing fluoxetine to paroxetine

Characteristics of included studies

Sample Mean

size Age Women Duration Scale
Chouinard et al. 1999* 203 40.9 61% 12 weeks HAM-D
De Wilde et al.1993% 78 44.0 61% 6 weeks HAM-D
Fava et al. 1998 128 41.3 51% 10-16 weeks HAM-D
Fava et al. 2002% 188 42.0 65% 10-16 weeks HAM-D
Gagiano 1993 90 38.7 80% 6 weeks HAM-D
Schéne et al. 1993° 108 74.0 87% 6 weeks HAM-D
Characteristics of excluded studies
Sample Mean Reason for
size Age Women Duration Scale exclusion
ggggﬂs”o etal. 242 753 55% 52 weeks HAM-D  Missing data

Relative risk meta-analysis plot (random effects)

favors fluoxetine favors paroxetine

Chouinard 1999

DeWilde 1993

Fava 1998

Fava 2002

Gagiano 1993

Schone 1993

combined [random]

0.99 (0.81, 1.21)

1.07 (0.76, 1.49)

1.08 (0.77, 1.53)

1.13(0.92, 1.40)

1.11 (0.81, 1.54)

2.14 (1.11, 4.27)

1.09 (0.97, 1.21)

0.5
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1
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relative risk (95% confidence interval)
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Exhibit 4. Meta-analysis of studies comparing fluoxetine to sertraline

Characteristics of included studies

Sample

size Mean Age Women Duration Scale
Bennie et al. 1999%° 286 49.9 61% 6 weeks HAM-D
Boyer et al. 1998%% %8 242 434 78% 26 weeks MADRS
Fava et al. 2002% 188 42.0 65% 10-16 weeks HAM-D
Newhouse et al. 2000%’ 236 67.5 57% 12 weeks HAM-D
Sechter et al. 1999** 238 42.8 67% 24 weeks HAM-D

Characteristics of excluded studies

Sample Reason for
size Mean Age Women Duration Scale exclusion
Kroenke et al Different
2001%° ' 601 46.1 74% 9 months SF-36 outcome
measure
Relative risk meta-analysis plot (random effects)
favors fluoxetine favors sertraline
Bennie 1999 . 1.18 (0.92, 1.50)
Boyer 1998 . 1.02 (0.79, 1.30)
Fava 2002 . 1.18 (0.96, 1.45)

Newhouse 2000 —.— 1.03 (0.87,1.21)
Sechter 1999 ——.— 1.15 (0.97, 1.38)

combined [random] 1.10 (1.01, 1.20)

I 1
0.5 1 2

relative risk (95% confidence interval)
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Risk difference meta-analysis plot [random effects]

favors fluoxetine favors sertraline
Bennie 1999 . 0.077 (-0.039, 0.190)
Boyer 1998 . 0.008 (-0.117, 0.133)
Fava 2002 . 0.110 (-0.025, 0.241)
Newhouse 2000 _ 0.021 (-0.095, 0.135)
Sechter 1999 . 0.095 (-0.023, 0.212)
combined [random] T 0.061 (0.007, 0.115)
| DL DU AL L DL S S AL |
-0.20 -0.12 004 0 004 0.12 0.20 0.28

risk difference (95% confidence interval)

Number needed to treat (empirical results using observed counts only)
Estimates with 95% confidence intervals:

Odds ratio of event in treated cf. controls = 1.288143 (1.013664 to 1.637123)
Relative risk reduction (controls-treated) =-0.105572 (-0.213335 to -0.008186)

Risk difference (controls-treated) = -0.060504 (-0.115759 to -0.004894)
NNT [risk difference] (rounded up) = 17
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Exhibit 5. Meta-analysis of studies comparing venlafaxine to
fluoxetine

Characteristics of included studies

Sample
size Mean Age Women Duration Scale
Alves et al. 1999%° 87 43.8 92% 12 weeks HAM-D
De Nayer et al. 20027 146 42.7 68% 12 weeks MADRS
Dierick et al. 1996°' 314 43.4 64% 8 weeks HAM-D
Keller et al. 2007% 1096 40.2 61% 10 weeks HAM-D
Nemeroff et al. 2007 308 39.0 67% 6 weeks HAM-D
Rudolph et al. 1999 301 40 69% 8 weeks HAM-D
Silverstone et al. 19997 378 41.9 60% 12 weeks HAM-D
Tylee et al. 1997% 341 445 71% 12 weeks HAM-D

Characteristics of excluded studies

Sample Mean Reason for
size Age Women Duration Scale exclusion
Corya et al. 2006% 119 45.7 725 12 weeks HAM-D M('jsa?'tg‘g
Costa e Silva et al. o Missing
19987 382 40.1 53% 8 weeks HAM-D data
Schatzberg et al. o Missing
2006%° 300 71 50% 8 weeks HAM-D data
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Relative risk meta-analysis plot (random effects)

favors fluoxetine favors venlafaxine
Alves 1999 . -0,013 (-0,216, 0,187)
De Nayer 2002 = 0,178 (0,016, 0,331)
Dierick 1996 ] 0,109 (0,003, 0,213)
Keller 2006 —.—— -0,006 (-0,060, 0,054)
Nemeroff 2007 = 0,067 (-0,069, 0,201)
Rudolph 1999 = 0,035 (-0,102, 0,171)
Silverstone 1999 i 0,020 (-0,099, 0,138)
Tylee 1997 —r 0,051 (-0,052, 0,152)
combined [random] e— 0,040 (-1,20E-04, 0,080)
v v 1 v rfr 11 1t 1t 1 1t 1 T 1T 1 1]
0,3 0,1 0 0,1 0,3 0,5

risk difference (95% confidence interval)
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Exhibit 6. Meta-analyses of discontinuation rates

Reasons for treatment discontinuation and overall loss to follow-up of
venlafaxine compared to selective serotonin reuptake inhibitors

Selective serotonin

Venlafaxine reuptake inhibitors
Reason (%) (N=1832) (N=1825) p*
Overall loss to follow-up 449(24.5) 418 (22.9) 0.269
Adverse events 214 (11.2) 155(8.2) < 0.001
Lack of efficacy 59 (3.7)" 82 (5.2)° 0.046

* Fisher’'s exact test; two-sided mid P value
! based on available data (59/1570)
% based on available data (82/1566)

Relative risk meta-analysis of overall loss to follow-up comparing selective
serotonin reuptake inhibitors to venlafaxine (random effects)

Relative risk meta-analysis plot (random effects)

favors venlafaxine favors SSRIs

Alves 1999 = 1,31 (0,60, 2,85)
Ballus 2000 = 1,53 (0,82, 2,89)
Bielski 2004 | 1,28 (0,84, 1,97)
Corya 2006 - 1,27 (0,66, 2,47)
Costa e Silva 1998 = 1,53 (0,89, 2,65)
De Nayer 2002 | 0,83 (0,54, 1,27)
Dierick 1996 —N— 1,00 (0,68, 1,47)
McPartlin 1998 B 0,90 (0,64, 1,25)
Mehtonen 2000 = 1,28 (0,66, 2,50)
Montgomery 2004 i 0,92 (0,52, 1,63)
Nemeroff 2007 = 1,29 (0,76, 2,20)
Rudolph 1999 | 0,67 (0,41, 1,11)
Shelton 2006 = 0,61 (0,31, 1,17)
Schatzberg 2006 | 1,19 (0,80, 1,76)
Silverstone 1999 —n— 1,09 (0,73, 1,63)
Sir 2005 = 1,81 (1,01, 3,28)
Tylee 1997 —.— 1,02 (0,72, 1,44)
combined [random] —e— 1,07 (0,95, 1,20)

o.'z o,'s 1 2 5

relative risk (95% confidence interval)
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Relative risk meta-analysis of discontinuation rates due to adverse events
comparing selective serotonin reuptake inhibitors to venlafaxine (random effects)

Allard 2004

Alves 1999
Ballus 2000
Bielski 2004
Corya 2006
Costa e Silva 1998
De Nayer 2002
Dierick 1996
McPartlin 1998
Mehtonen 2000
Montgomery 2004
Nemeroff 2007
Rudolph 1999
Schatzberg 2006
Shelton 2006
Silverstone 1999
Sir 2005

Tylee 1997

combined [random]

0,01

favors venlafaxine favors SSRIs

e T T

T T | T
0,1 02 05 1 2 5 10

relative risk (95% confidence interval)

Second generation antidepressants

1
100

2,05 (0,59,
3,53 (0,53,
2,10 (0,62,
3,92 (1,44,
0,34 (0,05,
1,90 (0,81,
0,89 (0,37,
0,82 (0,32,
0,74 (0,44,
2,30 (0,90,
1,48 (0,73,
1,75 (0,74,
0,69 (0,26,
1,42 (0,86,
3,15 (0,46,
1,54 (0,68,
1,57 (0,43,
1,49 (0,94,

1,36 (1,09,

Relative risk meta-analysis plot (random effects)

7,30)
24,11)
7,30)
10,91)
2,29)
4,49)
2,12)
2,07)
1,23)
6,04)
3,05)
4,17)
1,79)
2,37)
21,78)
3,51)
5,80)
2,38)

1,69)
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Relative risk meta-analysis of discontinuation rates due to lack of efficacy
comparing selective serotonin reuptake inhibitors to venlafaxine (random effects)

Relative risk meta-analysis plot (random effects)

favors venlafaxine favors SSRIs

Alves 1999 0,24 (0,02, 2,52)
Ballus 2000 0,52 (0,12, 2,32)
Corya 2006 i 1,78 (0,59, 5,47)

Costa e Silva 1998 = 2,37 (0,54, 10,52)
De Nayer 2002 ] 0,50 (0,19, 1,33)
Dierick 1996 —— 0,68 (0,31, 1,48)
McPartlin 1998 - 0,39 (0,09, 1,71)
Mehtonen 2000 = 1,44 (0,45, 4,60)
Montgomery 2004 L 0,51 (0,14, 1,83)
Nemeroff 2007 —_— 1,02 (0,29, 3,64)
Rudolph 1999 ] 0,44 (0,13, 1,52)
Schatzberg 2006 = 0,32 (0,08, 1,35)
Silverstone 1999 —— 0,95 (0,33, 2,71)
Tylee 1997 = 0,57 (0,18, 1,78)
combined [random] 1 0,73 (0,52, 1,02)

0,(I)1 0,,1 O,I2 0,|5 1 2I 5, 1(|) lOIO

relative risk (95% confidence interval)

Reasons for treatment discontinuation and overall loss to follow-up of
mirtazapine compared to selective serotonin reuptake inhibitors

Selective serotonin

Mirtazapine reuptake inhibitors
Reason (%) (N=608) (N=596) pP*
Overall loss to follow-up 182 (29.0) 185 (21.0) 0.677
Adverse events 86 (14.1) 80 (13.4) 0.718
Lack of efficacy 12 (2.0) 13 (2.2) 0.185

* Fisher’s exact test; two-sided mid P value
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Relative risk meta-analysis of overall loss to follow-up comparing selective
serotonin reuptake inhibitors to mirtazapine

Relative risk meta-analysis plot (random effects)

favors mirtazapine favors SSRIs
Benkert 2000 ]—— 0.42 (0.12, 1.46)
Hong 2003 L 0.20 (0.02, 2.17)
Schatzberg 2002 10.83 (1.07, 110.97)

Wade 2003 —.— 0.99 (0.28, 3.53)

combined [random] T— 0.82 (0.24, 2.86)

T T T T T T T 1
0.01 0102 05 1 2 5 10 100 1000

relative risk (95% confidence interval)

Relative risk meta-analysis of discontinuation rates due to lack of efficacy
comparing selective serotonin reuptake inhibitors to mirtazapine

Relative risk meta-analysis plot (random effects)

favors mirtazapine favors SSRIs

Behnke 2003 —l.— 1.10 (0.74, 1.63)

Benkert 2000 —B— 0.89 (0.58, 1.37)

Hong 2003 ] 1.36 (0.89, 2.11)

Schatzberg 2002 . 0.73 (0.48, 1.10)

Wade 2003 —.— 0.94(0.72,1.21)

combined [random] {— 0.97 (0.81, 1.17)

T 1 1
0.2 0.5 1 2 5

relative risk (95% confidence interval)
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Reasons for treatment discontinuation and overall loss to follow-up of bupropion

compared to selective serotonin reuptake inhibitors

Selective serotonin

Bupropion reuptake inhibitors
Reason (%) (N=899) (N=912) p*
Overall loss to follow-up 156 (17.3) 177 (19.4) 0.260
Adverse events 59 (6.6) 54 (5.9) 0.574
Lack of efficacy 18 (3.1) 24 (4.1) 0.379

* Fisher’'s exact test; two-sided mid P value

Relative risk meta-analysis of overall loss to follow-up comparing selective

serotonin reuptake inhibitors to bupropion

Relative risk meta-analysis plot (random effects)

favors bupropion favors SSRIs
Clayton 2006 0,98 (0,73,
Coleman 2001 e 1,03 (0,41,
Coleman 1999 B 0,62 (0,41,
Croft 1999 . B 0,89 (0,62,
Feighner 1991 0,29 (0,07,
Kavoussi 1997 7,23 (1,19,
Weihs 2000 — 1,08 (0,45,
combined [random] %} 0,87 (0,65,
I T T T T T T 1
0,01 01 02 05 1 2 5 10 100

relative risk (95% confidence interval)

Second generation antidepressants

1,30)
2,58)
0,93)
1,29)
1,17)
44,74)
2,59)

1,15)
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Relative risk meta-analysis of discontinuation due to lack of efficacy comparing

selective serotonin reuptake inhibitors to bupropion

Relative risk meta-analysis plot (random effects)

Clayton 2006

Coleman 2001

Coleman 1999

Croft 1999

Feighner 1991

Kavoussi 1997

Weihs 2000

combined [random]

favors bupropion

[
0,01

Second generation antidepressants

T T |
0,1 0,2 0,5 1

relative risk (95% confidence interval)

favors SSRIs

1,57 (0,76,

2,22 (0,90,

0,75 (0,30,

1,98 (0,65,

1,52 (0,48,

0,24 (0,09,

1,44 (0,38,

1,15 (0,65,

3,25)

5,54)

1,89)

6,07)

4,84)

0,66)

5,55)

2,05)
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Figure 1. Results of literature search

Drug Effectiveness Review Project

Citations excluded:

N=2,153

Titles and abstracts
identified through
searches:
N=3,259
J
Abstract-only: 1 Placebo-controlled
N=23 trials: full text not
included:
N=294
~\ y,
Full-text articles
retrieved:
N=789
J
Background:
N=92
/ Articles included in drug class review: \
N=311

109 on head-to-head trials
74 on placebo controlled trials

Full text articles excluded:
N=386

15 Not English language
56 Wrong outcomes

19 Drug not included

42 Population not included
82 Wrong publication type
170 Wrong study design

2 Unable to retrieve

27 on systematic reviews or meta-
analyses

23 on observational studies for adverse
effects or subpopulations

17 on studies of other design (e.g., pooled

data) /

\_
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Appendix A. Search strategy

#1 Search "Antidepressive Agents, Second-Generation"[MeSH] = 2525

#4 Search Fluoxetine [mh] OR sertraline [mh] OR paroxetine [mh] OR citalopram [mh] OR
fluvoxamine [mh] OR bupropion OR nefazodone OR mirtazapine OR venlafaxine OR
escitalopram = 10788

#5 Search #1 OR #4 = 11409

#6 Search depressive disorder [mh] OR depression, involutional [mh] or bipolar disorder [mh] or
anxiety disorders [mh] OR adjustment disorders [mh] OR premenstrual syndrome [mh] OR
Cyclothymic Disorder [mh]= 85151

#7 Search #5 AND #6 = 4565

#8 Search #5 AND #6 Field: All Fields, Limits: All Adult: 19+ years, English, Randomized
Controlled Trial, Human = 925

Adverse Events

#10 Search adverse events OR "drug hypersensitivity" [mh] OR "drug toxicity" [mh] OR
hyponatremia [mh] OR seizures [mh] OR suicide [mh] OR "weight gain" OR "gastroesophogeal
reflux" [mh] OR libido [mh] OR hepatoxicity OR hepatotoxicity Limits: All Adult: 19+ years,
English, Human = 27,741

#11 Search #10 AND #7 = 89

Longitudinal Studies

# 14 Search "Longitudinal Studies"[MeSH] OR "Cohort Studies"[MeSH] OR "Case-Control
Studies"[MeSH] OR "Comparative Study"[MeSH] OR observational studies = 378,645

#15 Search #14 AND #7 = 185

Drug Interactions

#20 Search "Drug Interactions"[MeSH] = 95.674
#21 Search #7 AND #20 = 292

#22 Search #7 AND #20 Field: All Fields, Limits: All Adult: 19+ years, English, Human = 201
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Searches were done in other databases using similar terms, and all searches were compiled into
one database. Total unduplicated records are reported below:

PUBMED = 1480
Cochrane = 105 records = 5 new records

EMBASE = 227 records = 14 new records

International Pharmaceutical Abstracts = 78 records = 24 new records

Psychological Abstracts = 55 records = 7 new records

Total unduplicated records across questions and databases = 1530

Searches for literature focused on children were conducted in PUBMED, using the following
terms:

#1 Search "Depressive Disorder"[MeSH] OR "Depression, Involutional"[MeSH] = 42,589

#2 Search "Depressive Disorder"[MeSH] OR "Depression, Involutional"[MeSH] Field: All
Fields, Limits: All Child: 0-18 years, English, Human = 7934

#3 Search #1 AND #2 Field: All Fields, Limits: All Child: 0-18 years, English, Randomized
Controlled Trial, Human = 187

#4 Search #1 AND #2 Field: All Fields Limits: All Child: 0-18 years, English, Meta-Analysis,
Human =9

#5 Search #1 AND #2 Field: All Fields Limits: All Child: 0-18 years, English, Review, Human =
36

#6 Search adverse events OR "drug hypersensitivity" [mh] OR "drug toxicity" [mh] OR
hyponatremia [mh] OR seizures [mh] OR suicide [mh] OR "weight gain" OR "gastroesophogeal
reflux" [mh] OR libido [mh] OR hepatoxicity OR hepatotoxicity Limits: All Adult: 19+ years,
English, Human = 27,741

#7 Search #2 AND #6 = 86

# 14 Search "Longitudinal Studies"[MeSH] OR "Cohort Studies"[MeSH] OR "Case-Control
Studies"[MeSH] OR "Comparative Study"[MeSH] OR observational studies = 378,645

# 15 Search #14 AND #2 = 63

Total unduplicated records for children = 295.
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Update 4

#1 Search "Antidepressive Agents, Second-Generation"[MeSH] OR Fluoxetine[mh] 16958
OR sertraline[mh] OR paroxetine[mh] OR citalopram[mh] OR fluvoxamine[mh] OR
bupropion OR nefazodone OR mirtazapine OR venlafaxine OR escitalopram

#2 Search depressive disorder [mh] OR depression, involutional [mh] OR anxiety 96479
disorders [mh] OR premenstrual syndrome [mh] OR "Seasonal Affective
Disorder"[Mesh] OR minor depression

#3 Search #1 and #2 6323

#4 Search #1 and #2 Limits: Entrez Date from 2006/04, Humans, English, All Adult: 464
19+ years

#5 Search #1 and #2 Limits: Entrez Date from 2006/04, Humans, Randomized 163

Controlled Trial, English, All Adult: 19+ years

#6 Search adverse events OR "drug hypersensitivity" [mh] OR "drug toxicity" [mh] OR 204622
hyponatremia [mh] OR seizures [mh] OR suicide [mh] OR "weight gain" OR
"gastroesophogeal reflux" [mh] OR libido [mh] OR hepatoxicity OR hepatotoxicity

#7 Search #4 and #6 99

#8 Search "Longitudinal Studies"[MeSH] OR "Cohort Studies"[MeSH] OR "Case- 939733
Control Studies"[MeSH] OR "Comparative Study"[MeSH] OR observational studies

#9 Search #4 AND #8 94
#10 Search "Drug Interactions"[MeSH] 114401
11 Search #4 AND #10 15

Cochrane = 7 reviews, All New
EMBASE =199 = 116 New

IPA =80=51 New

PsycINFO =31 =19 New

Total Unduplicated Database = 463

MDD Peds update 4

#3 Search "Depressive Disorder"[Mesh] OR depression, involutional 56420

#4 Search "Depressive Disorder"[Mesh] OR depression, involutional Limits: Entrez 1276
Date from 2006/04, Humans, English, All Child: 0-18 years

#5 Search "Depressive Disorder"[Mesh] OR depression, involutional Limits: Entrez 263

Date from 2006/04, Humans, Meta-Analysis, Randomized Controlled Trial, Review,
English, All Child: 0-18 years

#6 Search "adverse events" [tw] OR "Drug Hypersensitivity"[MeSH] OR "Drug 173943
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Toxicity"[MeSH] OR "Hyponatremia"[MeSH] OR "Seizures"[MeSH] OR
"Suicide"[MeSH] OR "Weight Gain"[MeSH] OR "Gastroesophageal
Reflux"[MeSH] OR "Libido"[MeSH] OR hepatoxicity [tw]

#8 Search "Longitudinal Studies"[MeSH] OR ("Case-Control Studies"[MeSH] OR 931306
"Cohort Studies"[MeSH]) OR observational studies [tw] OR "Comparative
Study"[MeSH]

#10 Search "Drug Interactions"[MeSH] 114272

#12 Search "Antidepressive Agents, Second-Generation"[MeSH] OR 15565
"Fluoxetine"[MeSH] OR "Sertraline"[MeSH] OR "Paroxetine"[MeSH] OR
"Citalopram"[MeSH] OR "Fluvoxamine"[MeSH] OR "Bupropion"[MeSH] OR
"nefazodone"[Substance Name] OR "mirtazapine"[Substance Name] OR
"venlafaxine"[Substance Name] OR "Citalopram"[MeSH]

#13 Search #5 AND #12 58
#14 Search #4 AND #6 AND #12 31
#15 Search #4 AND #8 AND #12 20
#16 Search #4 AND #10 AND #12 2

Cochrane = 1 = 0 New

EMBASE = 60 =23 New

IPA =14=12 New

PsycINFO =40 =25 New

Total Unduplicated Database = 134

April 2008 update search

#1 Search "Antidepressive Agents, Second-Generation"[MeSH] OR Fluoxetine[mh] OR 17187
sertraline[mh] OR paroxetine[mh] OR citalopram[mh] OR fluvoxamine[mh] OR
bupropion OR nefazodone OR mirtazapine OR venlafaxine OR escitalopram

#2 Search depressive disorder [mh] OR depression, involutional [mh] OR anxiety 97552
disorders [mh] OR premenstrual syndrome [mh] OR "Seasonal Affective
Disorder"[Mesh] OR minor depression

#3 Search #1 AND #2 386

#4 Search #1 AND #2 Limits: added to PubMed in the last 1 year, Humans, English, All 182
Adult: 19+ years

#6 Search ("Randomized Controlled Trial "[Publication Type] OR "Randomized 813
Controlled Trials as Topic"[Mesh]) OR single blind method OR double blind method
OR random allocation Limits: added to PubMed in the last 1 year, Humans, English,
All Adult: 19+ years
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#7 Search #4 AND #6 Limits: added to PubMed in the last 1 year, Humans, English, All 76
Adult: 19+ years

#8 Search adverse events OR "drug hypersensitivity" [mh] OR "drug toxicity" [mh] OR 4545
hyponatremia [mh] OR seizures [mh] OR suicide [mh] OR "weight gain" OR
"gastroesophogeal reflux" [mh] OR libido [mh] OR hepatoxicity OR hepatotoxicity
Limits: added to PubMed in the last 1 year, Humans, English, All Adult: 19+ years

#9 Search #4 AND #8 Limits: added to PubMed in the last 1 year, Humans, English, All 44
Adult: 19+ years

#10 Search "Longitudinal Studies"[MeSH] OR "Cohort Studies"[MeSH] OR "Case- 34365

Control Studies"[MeSH] OR "Comparative Study"[MeSH] OR observational studies
Limits: added to PubMed in the last 1 year, Humans, English, All Adult: 19+ years

#11 Search #4 AND #10 Limits: added to PubMed in the last 1 year, Humans, English, 44
All Adult: 19+ years

#12 Search "Drug Interactions"[MeSH] Limits: added to PubMed in the last 1 year, 484
Humans, English, All Adult: 19+ years

#13 Search #4 AND #12 Limits: added to PubMed in the last 1 year, Humans, English, 5

All Adult: 19+ years
PUBMED = 26
Cochrane = 2 reviews = 1 new
ScienceDirect = 100 = 61 new
[PA =6 =6 new
PsycINFO =26 =4 New

Total Unduplicated Database = 103
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http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=11&histid=NCID_01_50709723_130.14.22.169_9001_1207662800&dbase=pubmed&tab=History&
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=11&tab=&
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=12&histid=NCID_01_50709723_130.14.22.169_9001_1207662800&dbase=pubmed&tab=History&
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=12&tab=&
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=13&histid=NCID_01_50709723_130.14.22.169_9001_1207662800&dbase=pubmed&tab=History&
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=13&tab=&
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Appendix B. Methods for Drug Class Reviews for Oregon Health Plan
Practitioner-Managed Prescription Drug Plan; Oregon Health and
Science University Evidence-based Practice Center

Quality Criteria

Assessment of Internal Validity

To assess the internal validity of individual studies, the EPC adopted criteria for assessing the
internal validity of individual studies from the US Preventive Services Task Force and the NHS
Centre for Reviews and Dissemination.

For Controlled Trials

Assessment of Internal Validity
1. Was the assignment to the treatment groups really random?
Adequate approaches to sequence generation:
Computer-generated random numbers
Random numbers tables
Inferior approaches to sequence generation:
Use of alteration, case record numbers, birth dates or week days
Not reported

2. Was the treatment allocation concealed?

Adequate approaches to concealment of randomization:
Centralized or pharmacy-controlled randomization
Serially-numbered identical containers
On-site computer based system with a randomization sequence that is not
readable until allocation
Other approaches sequence to clinicians and patients

Inferior approaches to concealment of randomization:
Use of alteration, case record numbers, birth dates or week days
Open random numbers lists
Serially numbered envelopes (even sealed opaque envelopes can be
subject to manipulation)

Not reported

98]

Were the groups similar at baseline in terms of prognostic factors?
4. Were the eligibility criteria specified?
5. Were outcome assessors blinded to the treatment allocation?

6. Was the care provider blinded?

~

Was the patient kept unaware of the treatment received?
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10.

11.

Did the article include an intention-to-treat analysis, or provide the data needed to calculate
it? (i.e., number assigned to each group, number of subjects who finished in each group, and
their results)

Did the study maintain comparable groups?

Did the article report attrition, crossovers, adherence, and contamination?

Is there important differential loss to follow-up or overall high loss to follow-up? (give
numbers in each group)

Assessment of External Validity (Generalizability)

1.

2.

How similar is the population to the population to whom the intervention would be applied?
How many patients were recruited?

What were the exclusion criteria for recruitment? (Give numbers excluded at each step)
What was the funding source and role of funder in the study?

Did the control group receive the standard of care?

What was the length of follow-up? (Give numbers at each stage of attrition)
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Appendix C. Characteristics of excluded studies for poor quality

Sample
Study Design size Intervention Reason for exclusion
Major depressive disorder
. . High loss to follow-up;
?gggpa etal. RCT 108 ﬁj:;:{:zg Vs High differential loss to follow-
up
Amini et al. 20052  RCT 36 Mirtazapine vs. o 11T analysis
fluoxetine
Benkert et al. Mirtazapine vs.  High attrition; no baseline
2006° RCT 242 venlafaxine characteristics
Duloxetine vs.
Cookson et al. Pooled 2656 fluoxetine, No systematic literature
2006* analysis paroxetine & search
placebo
Davidson et al. Pooled 1097 Venlafaxine vs.  No systematic literature
2002° analysis fluoxetine search
Feiger et al. 2003° Poolec! 1088 Sertral!ne vs. No systematic literature
analysis fluoxetine search
pament etal RCT 286 Sertraline vs. No ITT analysis
Sogteinetal.  Rer 353 DUIOXEIN® VS High loss to follow-up
Gorman et al. . Escitalopram No systematic literature
2002° Meta-analysis = 1321 vs. citalopram search
S&gggadls etal. Observational 201 %t(:)a)l(c;%:]aem vs. No ITT analysis
sopierre etal RCT 63 5'3“‘;?;?;“626 No ITT analysis
Liorca et al. 20052 Pooleq 506 Escn_alopram No systematic literature
analysis vs. citalopram search
March et al. 1990 RCT 54 \'j'su‘gl’;‘;?b'ge No ITT analysis
. Trazodone &
588;\1503‘[33 etal. rSe)csi(t;Nmahc 988 nefazodone vs.  No quality appraisal
SSRIs
Papakostas et al. Pooled 1672 Bupropion vs. No systematic literature
2007 analysis SSRIs search
Papakostas et al. Pooled 2890 Bupropion vs. No systematic literature
2008"° analysis SSRIs search
Perahia et al. Pooled Duloxetine vs. No systematic literature
17 . 667 .
2008 analysis venlafaxine search
Venlafaxine vs. -
ggglg%n etal. :r(]);)lle;jis 1391 Fluoxetine and sNg;grs]tematlc literature
y paroxetien
Citalopram vs.
Stahl et al. 2000"° RCT 323 sertraline vs. High loss to follow-up
placebo
Venlafaxine
20 Pooled fluoxetine No systematic literature
Stahl et al. 2002 analysis 1622 paroxetine search
placebo
Thase et al. Pooled 2117 Venlafaxine vs.  No systematic literature
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Sample
Study Design size Intervention Reason for exclusion
20017 analysis SSRI vs. search
placebo
Thase et al, . Bupropion vs. No systematic literature
200522 Meta-analysis 1975 SSRI search
Thase et al. Bupropion vs. .
20062 RCT 348 venlafaxine High loss to follow-up
Wade et al. Mirtazapine vs. .
2003% RCT 197 paroxetine High loss to follow-up
Major depressive disorder-Pediatric
DeVane et al. Meta-analvsis 61 Fluoxetine vs. No systematic literature
1996%° y placebo search
Emslie et al. 1997, RCT 96 Fluoxetine vs. Loss to follow-up differential >
1998% % placebo 15 percentage points
Emslie et al. Fluoxetine vs. Loss to follow-up differential >
2002% RCT 219 placebo 15 percentage points
Mayes et al. Pooled post 315 Fluoxetine vs. No systematic literature
2007 hoc analysis placebo search
Generalized anxiety disorder
Bielski et al. Escitalopram .
2005% RCT 123 vs. paroxetine High loss to follow-up
Kelsey et al. Pooled 2000 Venlafaxine vs.  No systematic literature
2000°" analysis placebo search
Post hoc Venlafaxine vs.  No systematic literature
Stahl et al. 2007>  pooled 1965 : ¥
. placebo search
analysis
Wan et al. 2006% Pooleq 1839 Venlafaxine vs.  No systematic literature
analysis placebo search
Obsessive-compulsive disorder
Clomipramine
34 Meta- Not vs. fluoxetine Lack of information on
Cox et al. 1993 . . . :
analysis reported vs. behavior included studies
therapy
Clomipramine
Greist et al. 1995% Meta- . 1530 VS. quoxetlnPT No systematic literature
analysis vs. fluvoxamine search
vs. Sertraline
Fluoxetine vs. o
Kobak et al. Meta- Not fluvoxamine vs. Include_d unconfrrolled trials;
36 . : lack of information on
1998 analysis reported paroxetine vs. . :
: included studies
Sertraline
Panic
Nair et al. 1996% RCT 148 Fluvoxamine High loss to follow-up
vs. placebo
Post-traumatic stress disorder
Open-label Mirtazapine vs Significant differences in
Chung et al. 2004%® =P 113 P " patient characteristics at
trial Sertraline .
baseline
Davidson et al. Open-label 15 Fluvoxamine Open-label, high loss to
1998 trial follow-up
Davidson et al. Open-label Open-label, high loss to
1998*° trial 17 Nefazodone follow-up
De Boer et al. Open-label . Open-label, high loss to
19924 trial 24 Fluovoxamine follow-up
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Sample

Study Design size Intervention Reason for exclusion
Martenyi et al. Fluoxetine vs. .
20024243 RCT 301 placebo High loss to follow-up

- Sertraline vs. .
SmaJ‘I1<4|c etal. RCT 40 paroxetine vs. Small §ample size, no ITT
2001 : analysis
venlafaxine
Tucker et al. RCT 323 Paroxetine vs. Hiah loss to follow-u
2001*° placebo 9 P
Social anxiety disorder

Allgulander et al. RCT 26 Paroxetine vs. No ITT analysis, lack of

20014

placebo

statistical comparisons

Premenstrual dysphoric disorder

Pyridoxine, I inf :
_ _ alprazolam mportant information about
Diegoli et al. 1998 RCT 120 L study methodology not
fluoxetine,
reported
propanolol
Svstematic No critical appraisal of study
Carr et al.2002* re{/iew NR fluoxetine quality; no description of
review process
Subgroups
Beasley et al.
1991**°° and Meta- 3065 Fluoxetine vs.  No systematic literature
Tollefson et al. analysis placebo search
1994°"
Gllseren et al. RCT o5 Fluoxetine vs. High rate of post-
2005 paroxetine randomization exclusions
Roy—Bey me etal. Nefazodone vs
2000° RCT 64 " High loss to follow-up
placebo
Adverse events
Baldwin et al. Pooled Escitalopram No systematic literature
2007 analysis vs. placebo search
Croft et al. Bupropion vs. .
2002%° RCT 432 placebo High loss to follow-up
Demyttenaere et al. Escitalopram .
2005%6 RCT 85 vs. placebo No ITT analysis
Ferguson et al. Nefazodone vs.  Selection bias
2001°" RCT 2 sertraline
Kennedy et al. Prospective Paroxc_etme Vs No ITT analysis; high loss to
58 174 sertraline vs.
2000 cohort ; follow-up
venlafaxine
Svstematic Fluvoxamine Search strategy not reported;
Letizia et al. 1996%° °YS 3828 vs. TCA vs. no critical appraisal of study
review .
placebo quality
Thase et al. 2006° RCT 348 Bupropion vs. i 6ss to follow-up
venlafaxine
Wernicke et al. Meta- 4016 Fluoxetine, No systematic literature
1997%° analysis placebo ,TCA  search
Wernicke, 2007%" Pooleq 14627 Duloxetine vs. No systematic literature
analysis placebo search

Abbreviations: RCT, randomized controlled trial; TCA, tricyclic antidepressants.
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Appendix D. Pharmacokinetic properties and drug interactions

Second-generation antidepressant pharmacokinetic properties related to drug-

drug interactions

Protein
Binding Substrate of Inhibits
Citalopram 80% Mfajor: CYP2C19; CYP3A4 Weak: CYP1A2; CYP2BE6;
Minor; CYP2D6 CYP2C19; CYP2D6
Escitalopram 56% Major:  CYP2C19; CYP3A4 Weak: CYP2D6
Major: CYP2C8/9; CYP2D6 Strong: CYP2D6
Fluoxetine 94 5% Minor: CYP1A2; CYP2B6; Moderate: CYP1A2
' CYP2C19; CYP2ET; Weak: CYP2B6; CYP2C8/9;
CYP3A4 CYP3A4
Strong: CYP1A2; CYP2C19
Fluvoxamine 80% Major: CYP1A2; CYP2D6 Weak: CYP2B6; CYP3A4;
CYP2D6; CYP2C8/9
Strong: CYP2D6
. : Moderate: CYP2B6
Paroxetine 95% Major: CYP2D6 Weak: CYP1A2: CYP2C19:;
CYP2C8/9; CYP3A4
Major: CYP2C19; CYP2D6 Moderate: CYP2C19; CYP2DG6;
Sertraline 98% Minor: CYP2B6; CYP3A4; CYP2B6; CYP3A4
CYP2C8/9 Weak: CYP1A2; CYP2C8/9
Major: CYP1A2; CYP2DG6;
Mirtazapine 85% CYP3A4 Weak: CYP1A2; CYP3A4
Minor; CYP2C8/9
. Major: CYP2D6; CYP3A4 . .
Venlafaxine 27% Mir{or: CYP2C8/9: CYP2C19 Weak: CYP2B6; CYP2D6
Major: CYP2C8/9
. Minor:  CYP1A2; CYP2AG; )
Bupropion 84% CYP2C8/9: CYP2D6 Weak: CYP2D6
CYP2E1; CYP3A4
Strong: CYP3A4
Nefazodone >99% Major: CYP2D6; CYP3A4 Weak: CYP1A2; CYP2B®6;
CYP2D6

*Pharmacokinetic properties abstracted from Lexi-Comp online (licensed by the University)
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Interacting Citalopram Escitalopram Fluoxetine
Drug
Carbamazepine  Monitor (1) Monitor (2)* Monitor (3)°
Cimetidine Monitor (1)° Monitor (2)°
Clozapine Monitor (3)°
Diazepam Monitor (3)°
Digoxin No significant interaction No significant interaction Monitor (3)°

(1) (2)
Haloperidol Monitor (3)°
Ketoconazole Monitor (1)° Monitor (2)°
Lithium Monitor (1) Monitor (2)° Monitor (3)
MAOQOIs Contraindicated Contraindicated Contraindicated
Metoprolol Monitor (1)° Monitor (2)°
Phenytoin Monitor (3)°
Pimozide Monitor (3)°
Sumatriptan Monitor (1) Monitor (2) Monitor (3)
Ritonavir No significant interaction

(2)

TCAs Monitor (1)°
Theophylline No significant interaction No significant interaction

(1) (2)
Thioridazine Contraindicated
Triazolam No significant interaction No significant interaction

(1) (2)
Tryptophan Monitor (3)
Warfarin Monitor (1) Monitor (2) Monitor (3)°

Abbreviations: MAOI, monoamine oxidase inhibitor; TCA, tricyclic antidepressants

®Decrease in second generation antidepressant plasma levels

®Increase in second generation antidepressant plasma levels

¢ Decrease in plasma levels for the interacting drug or its active metabolite

4 Increase in plasma levels for the interacting drug or its active metabolite
(1) Citalopram package insert
(2) Escitalopram package insert
(3) Fluoxetine package insert
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Clinically Significant Drug Interactions: Selective serotonin reuptake inhibitors

Interacting Fluvoxamine Paroxetine Sertraline
Drug
Alprazolam Monitor (4)°
Atenolol No significant interaction
(6)
Cimetidine Monitor (5)° Monitor (6)°
Diazepam Monitor (4)° Monitor (5) Monitor (6)
Digoxin Monitor (5)° Monitor (6)°
Lithium Monitor (5) Monitor (6)
Lorazepam No significant interaction
4)
MAOQOIs Contraindicated (4) Contraindicated (5) Contraindicated (6)
Phenobarbital Monitor (5)
Phenytoin Monitor (5)
Pimozide Contraindicated (4) Contraindicated (6)
Procyclidine Monitor (5)°
Propranolol No significant interaction
(5)
Triptans Monitor (5) Monitor (6)
TCAs Monitor (5) Monitor (6)
Temazepam No significant interaction
(4)
Theophylline Monitor (4)° Monitor (5)°
Thioridazine Contraindicated Contraindicated (5)
Tolbutamide Monitor (6)°
Tramadol Monitor (5)°
Triazolam Monitor (4)°
Tryptophan Monitor (5)
Warfarin Monitor (4)° Monitor (5)° Monitor (6)°

Abbreviations: MAOI, monoamine oxidase inhibitor; TCA, tricyclic antidepressant

“Decrease in second generation antidepressant plasma levels

®Increase in second generation antidepressant plasma levels

°Decrease in plasma levels for the interacting drug or its active metabolite

4 Increase in plasma levels for the interacting drug or its active metabolite
(4) Fluvoxamine package insert
(5) Paroxetine package insert
(6) Sertraline package insert
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Clinically Significant Drug Interactions: Mirtazapine, Venlafaxine

Interacting Drug Mirtazapine Venlafaxine

Alprazolam Monitor (7)

Amiodarone Monitor (7)°

Carbamazepine Monitor (7)°

Cimetidine Monitor (8)°

Ciprofloxacin Monitor (7)°

Diazepam Monitor (7) No significant interaction (8)
Erythromycin Monitor (7)°

Haloperidol Monitor (8)°

Indinavir Monitor (8)°

Ketoconazole Monitor (7)°

Lithium No significant interaction (8)
Lorazepam Monitor (7)

MAOQIs Contraindicated (7) Contraindicated (8)
Phenobarbital Monitor (7)°

Phenytoin Monitor (7)°

Risperidone Monitor (8)°

TCAs Monitor (8)°

Temazepam Monitor (7)

Triazolam Monitor (7)

Abbreviations: MAOI, monoamine oxidase inhibitor; TCA, tricyclic antidepressant
“Decrease in second generation antidepressant plasma levels
®Increase in second generation antidepressant plasma levels
¢ Decrease in plasma levels for the interacting drug or its active metabolite
4 Increase in plasma levels for the interacting drug or its active metabolite
(7) Mirtazapine package insert
(8) Venlafaxine package insert
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Clinically Significant Drug Interactions: Bupropion, Nefazodone

Interacting Drug Buproprion Nefazodone
Alprazolam Monitor (10)°
Amantadine Monitor (9)

Atenolol Monitor (9)

Buspirone Monitor (10)
Carbamazepine Monitor (9) Contraindicated (10)
Cimetidine Monitor (9)° No significant interaction (10)
Cyclosporine Monitor (10)°
Digoxin Monitor (10)
Flecainide Monitor (9)

Haloperidol Monitor (9) Monitor (10)°
HMG-CoA Reductase Monitor (10)°
Inhibitors

Ketoconazole Monitor (9)

Levodopa Monitor (9)

Lithium Monitor (10)
Lorazepam No significant interaction (10)
MAOIs Contraindicated (9) Contraindicated (10)
Metoprolol Monitor (9)

Phenobarbital Monitor (9)

Phenytoin Monitor (9) Monitor (10)
Pimozide Contraindicated (10)
Propafenone Monitor (9)

Propranolol Monitor (9) Monitor (10)°
Risperidone Monitor (9)

Tacrolimus Monitor (10)°

TCAs Monitor (9) Monitor (10)
Theophylline Monitor (9) Monitor (10)
Thioridazine Monitor (9)

Triazolam Contraindicated (10)

Abbreviations: MAOI, monoamine oxidase inhibitor; TCA, tricyclic antidepressant

@Decrease in second-generation antidepressant plasma levels
® Increase in second generation antidepressant plasma levels

“Decrease in plasma levels for the interacting drug or its active metabolite

4 Increase in plasma levels for the interacting drug or its active metabolite

(9) Buproprion
(10) Nefazodone
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Appendix E. Placebo-controlled trials of second generation
antidepressants (not included)

1. Ackerman DL, Greenland S, Bystritsky A, Small GW. Characteristics of fluoxetine versus
placebo responders in a randomized trial of geriatric depression. Psychopharmacol Bull
1997;33(4):707-14.

2. Agosti V, McGrath PJ. Comparison of the effects of fluoxetine, imipramine and placebo on
personality in atypical depression. J Affect Disord 2002;71(1-3):113-20.

3. Albert R, Ebert D. Full efficacy of SSRI treatment in refractory dysthymia is achieved only
after 16 weeks. J Clin Psychiatry 1996;57(4):176.

4. Allgulander C. Paroxetine in social anxiety disorder: a randomized placebo-controlled study.
Acta Psychiatr Scand 1999;100(3):193-8.

5. Allgulander C, Hackett D, Salinas E. Venlafaxine extended release (ER) in the treatment of
generalised anxiety disorder: twenty-four-week placebo-controlled dose-ranging study. Br J
Psychiatry 2001;179:15-22.

6. Appleby L, Warner R, Whitton A, Faragher B. A controlled study of fluoxetine and
cognitive-behavioural counselling in the treatment of postnatal depression. BMJ
1997;314(7085):932-6.

7. Asakura S, Tajima O, Koyama T. Fluvoxamine treatment of generalized social anxiety
disorder in Japan: a randomized double-blind, placebo-controlled study. Int J
Neuropsychopharmacol 2007;10(2):263-74.

8. Baldwin D, Bobes J, Stein DJ, Scharwachter I, Faure M. Paroxetine in social phobia/social
anxiety disorder. Randomised, double-blind, placebo-controlled study. Paroxetine Study Group.
Br J Psychiatry 1999;175:120-6.

9. Ballenger JC, Wheadon DE, Steiner M, Bushnell W, Gergel IP. Double-blind, fixed-dose,
placebo-controlled study of paroxetine in the treatment of panic disorder. Am J Psychiatry
1998;155(1):36-42.

10. Ballenger JC. Remission rates in patients with anxiety disorders treated with paroxetine. J
Clin Psychiatry 2004;65(12):1696-707.

11. Barak Y, Kimhi R, Weizman R. Is selectivity for serotonin uptake associated with a reduced
emergence of manic episodes in depressed patients? Int Clin Psychopharmacol 2000;15(1):53-6.
12. Beasley CMJ, Sayler ME, Weiss AM, Potvin JH. Fluoxetine: activating and sedating effects
at multiple fixed doses. J Clin Psychopharmacol 1992;12(5):328-33.

13. Beasley CMJ, Potvin JH, Masica DN, et al. Fluoxetine: no association with suicidality in
obsessive-compulsive disorder. J Affect Disord 1992;24(1):1-10.

14. Beasley CMJ, Potvin JH. Fluoxetine: activating and sedating effects. Int Clin
Psychopharmacol 1993;8(4):271-5.

15. Beasley CMJ, Masica DN, Heiligenstein JH, Wheadon DE, Zerbe RL. Possible monoamine
oxidase inhibitor-serotonin uptake inhibitor interaction: fluoxetine clinical data and preclinical
findings. J Clin Psychopharmacol 1993;13(5):312-20.

16. Blomhoff S, Haug TT, Hellstrom K, et al. Randomised controlled general practice trial of
sertraline, exposure therapy and combined treatment in generalised social phobia. Br J Psychiatry
2001;179:23-30.

17. Boyer P, Mahe V, Hackett D. Social adjustment in generalised anxiety disorder: a long-term
placebo-controlled study of venlafaxine extended release. Eur Psychiatry 2004;19(5):272-9.
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18. Bradwejn J, Ahokas A, Stein DJ, et al. Venlafaxine extended-release capsules in panic
disorder: flexible-dose, double-blind, placebo-controlled study. Br J Psychiatry 2005;187:352-9.
19. Brady K, Pearlstein T, Asnis GM, et al. Efficacy and safety of sertraline treatment of
posttraumatic stress disorder: a randomized controlled trial. JAMA 2000;283(14):1837-44.

20. Brannan SK, Mallinckrodt CH, Brown EB, et al. Duloxetine 60 mg once-daily in the
treatment of painful physical symptoms in patients with major depressive disorder. J Psychiatr
Res 2005;39(1):43-53.

21. Brannan SK, Mallinckrodt CH, Detke MJ, Watkin JG, Tollefson GD. Onset of action for
duloxetine 60 mg once daily: double-blind, placebo-controlled studies. J Psychiatr Res
2005;39(2):161-72.

22. Brecht S, Courtecuisse C, Debieuvre C, et al. Efficacy and safety of duloxetine 60 mg once
daily in the treatment of pain in patients with major depressive disorder and at least moderate
pain of unknown etiology: a randomized controlled trial. J Clin Psychiatry 2007;68(11):1707-16.
23. Brown ES, Vigil L, Khan DA, et al. A randomized trial of citalopram versus placebo in
outpatients with asthma and major depressive disorder: a proof of concept study. Biol Psychiatry
2005;58(11):865-70.

24. Burrows AB, Salzman C, Satlin A, et al. A randomized, placebo-controlled trial of
paroxetine in nursing home residents with non-major depression. Depress Anxiety
2002;15(3):102-10.

25. Burt VK, Wohlreich MM, Mallinckrodt CH, et al. Duloxetine for the treatment of major
depressive disorder in women ages 40 to 55 years. Psychosomatics 2005;46(4):345-54.

26. Byerley WF, Reimherr FW, Wood DR, Grosser BI. Fluoxetine, a selective serotonin uptake
inhibitor, for the treatment of outpatients with major depression. J Clin Psychopharmacol
1988;8(2):112-5.

27. Chouinard G, Goodman W, Greist J, et al. Results of a double-blind placebo controlled trial
of a new serotonin uptake inhibitor, sertraline, in the treatment of obsessive-compulsive disorder.
Psychopharmacol Bull 1990;26(3):279-84.

28. Claghorn J. A double-blind comparison of paroxetine and placebo in the treatment of
depressed outpatients. Int Clin Psychopharmacol 1992;6 Suppl 4:25-30.

29. Claghorn JL, Kiev A, Rickels K, Smith WT, Dunbar GC. Paroxetine versus placebo: a
double-blind comparison in depressed patients. J Clin Psychiatry 1992;53(12):434-8.

30. Claghorn JL. The safety and efficacy of paroxetine compared with placebo in a double-blind
trial of depressed outpatients. J Clin Psychiatry 1992;53 Suppl:33-5.

31. Claghorn JL, Earl CQ, Walczak DD, et al. Fluvoxamine maleate in the treatment of
depression: a single-center, double-blind, placebo-controlled comparison with imipramine in
outpatients. J Clin Psychopharmacol 1996;16(2):113-20.

32. Cohen LS, Miner C, Brown E, et al. Premenstrual daily fluoxetine for premenstrual
dysphoric disorder: a placebo-controlled, clinical trial using computerized diaries. Obstet
Gynecol 2002;100(3):435-444.

33. Cohen LS, Soares CN, Yonkers KA, et al. Paroxetine controlled release for premenstrual
dysphoric disorder: a double-blind, placebo-controlled trial. Psychosom Med 2004;66(5):707-13.
34. Cohn JB, Wilcox C. A comparison of fluoxetine, imipramine, and placebo in patients with
major depressive disorder. J Clin Psychiatry 1985;46(3 Pt 2):26-31.

35. Cohn JB, Crowder JE, Wilcox CS, Ryan PJ. A placebo- and imipramine-controlled study of
paroxetine. Psychopharmacol Bull 1990;26(2):185-9.
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36. Cohn JB, Wilcox CS. Paroxetine in major depression: a double-blind trial with imipramine
and placebo. J of Clinical Psychiatry 1992;53 Suppl:52-6.

37. Cohn CK, Robinson DS, Roberts DL, et al. Responders to antidepressant drug treatment: a
study comparing nefazodone, imipramine, and placebo in patients with major depression. J Clin
Psychiatry 1996;57 Suppl 2:15-8.

38. Cooper-Kazaz R, Apter JT, Cohen R, et al. Combined treatment with sertraline and
liothyronine in major depression: a randomized, double-blind, placebo-controlled trial. Arch Gen
Psychiatry 2007;64(6):679-88.

39. Corrigan MH, Denahan AQ, Wright CE, Ragual RJ, Evans DL. Comparison of pramipexole,
fluoxetine, and placebo in patients with major depression. Depress Anxiety 2000;11(2):58-65.
40. Cunningham LA. Once-daily venlafaxine extended release (XR) and venlafaxine immediate
release (IR) in outpatients with major depression. Venlafaxine XR 208 Study Group. Ann Clin
Psychiatry 1997;9(3):157-64.

41. Davidson JR, DuPont RL, Hedges D, Haskins JT. Efficacy, safety, and tolerability of
venlafaxine extended release and buspirone in outpatients with generalized anxiety disorder. J
Clin Psychiatry 1999;60(8):528-35.

42. Davidson J, Pearlstein T, Londborg P, et al. Efficacy of sertraline in preventing relapse of
posttraumatic stress disorder: results of a 28-week double-blind, placebo-controlled study. Am J
Psychiatry 2001;158(12):1974-81.

43, Davidson JR, Rothbaum BO, van der Kolk BA, Sikes CR, Farfel GM. Multicenter, double-
blind comparison of sertraline and placebo in the treatment of posttraumatic stress disorder. Arch
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