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Background: This randomized, open-label, rater-
blinded, multicenter study compared treatment 
outcomes with the serotonin-norepinephrine reuptake 
inhibitor (SNRI) venlafaxine extended release (ER) 
with selective serotonin reuptake inhibitors (SSRIs) in 
primary care patients with major depressive disorder.

Method: Study data were collected from 
November 29, 2000, to March 4, 2003. Outpatients 
who met diagnostic criteria for major depressive 
disorder according to the Mental Health Screener, 
a computer-administered telephone interview 
program that screens for the most common mental 
disorders, and had a total score on the 17-item 
Hamilton Depression Rating Scale (HDRS17) ≥ 20 
were randomly assigned to receive up to 6 months 
of open-label venlafaxine ER 75−225 mg/d (n = 688) 
or an SSRI (n = 697): fluoxetine 20−80 mg/d, 
paroxetine 20−50 mg/d, citalopram 20−40 mg/d, 
and sertraline 50−200 mg/d. The primary outcome 
was remission (HDRS17 score ≤ 7) at study end 
point using the last-observation-carried-forward 
method to account for early termination. A mixed-
effects model for repeated measures (MMRM) 
analysis evaluated secondary outcome measures. 

Results: Fifty-one percent of patients completed 
the study. Month 6 remission rates did not differ 
significantly for venlafaxine ER and the SSRIs (35.5% 
vs 32.0%, respectively; P = .195). The MMRM analysis 
of HDRS17 scores also did not differ significantly 
(P = .0538). Significant treatment effects favoring the 
venlafaxine ER group were observed for remission 
rates at days 30, 60, 90, and 135 and a survival analysis 
of time to remission (P = .006), as well as Clinical 
Global Impressions-severity of illness scale (P = .0002); 
Hospital Anxiety and Depression Scale-Anxiety 
subscale (P = .03); 6-item Hamilton Depression Rating 
Scale, Bech version (P = .009); and Quick Inventory of 
Depressive Symptomatology–Self-Report (P = .0003).

Conclusions: Remission rates for patients 
treated with venlafaxine ER or an SSRI did 
not differ significantly after 6 months of 
treatment. Results of most secondary analyses 
suggested that SNRI treatment had a greater 
antidepressant effect versus the SSRIs studied.
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Major depressive disorder (MDD) is a common, 
often chronic condition1 with annual costs in 

the United States estimated at $83.1 billion for inpatient 
hospitalizations, outpatient programs, suicide attempts, 
lost productivity, and impaired functioning at work, at 
home, or in social situations.2 More than half of all MDD 
patients who seek treatment do so in the primary care 
setting,3 where up to one-fifth of patients have significant 
depressive symptoms,4 and rates of MDD range from 6.6%5 
to 12.5%.4 As a result, primary care physicians write at least 
60% of all prescriptions for antidepressant medications.6

Efforts to improve the treatment of MDD and to 
reduce the burden of chronic and recurrent depression 
have led to the development of treatment algorithms 
such as those made available by the Agency for 
Healthcare Research and Quality7 and the American 
Psychiatric Association,8 as well as clinical practice 
guidelines that emphasize complete symptom remission 
as the therapeutic goal. Such guidelines represent “best 
practice” research focusing on the effects of treatments 
on outcomes, and their use allows primary care 
physicians to make evidence-based treatment decisions. 
However, relatively few clinical studies have directly 
compared the therapeutic effects of newer antidepressant 
treatments in the routine primary care setting.

Despite the common use of selective serotonin 
reuptake inhibitors (SSRIs) as first-line agents for treating 
depression, the published literature suggests that outcomes 
in actual clinical practice are usually less than optimal.9–13 
For example, the ARTIST study (A Randomized Trial 
Investigating SSRI Treatment), a large (N = 573) 9-month, 
open-label study designed and powered to compare the 
effectiveness of 3 widely prescribed SSRIs (paroxetine, 
fluoxetine, and sertraline), found that only 23% of 
patients achieved remission after 6 months of therapy.13

Venlafaxine extended release (ER), the first member 
of the serotonin-norepinephrine reuptake inhibitor 
(SNRI) class of antidepressants, is one of the principal 
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Clinical Points

Most people who receive treatment for major depressive disorder (MDD) are cared for by ◆◆
primary care physicians.

The selective serotonin reuptake inhibitors (SSRIs) are the most commonly used first-◆◆
line treatments for patients with MDD.

Results of the current research suggest that venlafaxine, a serotonin-norepinephrine ◆◆
reuptake inhibitor, may have a modest efficacy advantage compared to SSRIs, which is 
consistent with evidence from some earlier studies.

alternatives to the SSRIs. Similar to the SSRIs, venlafaxine 
ER has established efficacy in both depression14,15 
and anxiety disorders16–20 and has demonstrated a 
more favorable tolerability and safety profile than the 
previous standard of first-line pharmacotherapy, the 
tricyclic antidepressants.21 By virtue of effects on both 
serotonergic and noradrenergic neurotransmission, 
some have argued that venlafaxine may have greater 
efficacy compared with the more selective SSRIs. A 
number of meta-analyses of a progressively expanding 
group of studies tend to support this hypothesis,14,22–26 
although not all meta-analyses are in agreement.27–30 
However relatively few of the studies included in these 
meta-analyses were conducted exclusively in primary 
care settings, and results of those studies, which were 
not powered to detect the modest between-group 
differences that would be expected in a comparison of 
active treatments, yielded inconsistent findings.31–34

To further evaluate differences in therapeutic 
outcomes between the SNRI and SSRI antidepressant 
classes in a primary care setting, we compared the 
efficacy and safety of antidepressant treatment with 
venlafaxine ER with physician’s choice of the SSRIs 
citalopram, fluoxetine, paroxetine, or sertraline 
in patients with moderate to severe MDD.

METHOD

Study Design
This randomized, open-label, rater-blinded, 

multicenter study enrolled outpatients with MDD, with 
or without symptoms of anxiety, who were randomly 
assigned to receive either venlafaxine ER or an SSRI 
(fluoxetine, paroxetine, citalopram, or sertraline at the 
discretion of the prescribing physician) for up to 180 days 
of treatment. Study data were collected from November 
29, 2000, to March 4, 2003. The study protocol was 
initiated at 92 primary care sites but was discontinued 
at 5 sites (2 sites for not enrolling any patients, 2 
for protocol violations, and 1 because approval was 
withdrawn by the center’s institutional review board). 
The protocol and amendments received independent 
approval from the centers’ ethics committee/institutional 

review boards before the study began. The study was 
conducted in accordance with the Declaration of Helsinki 
and its amendments, and written informed consent was 
obtained from all study participants before enrollment.

Study Sample
Inclusion criteria. Study participants were male or 

female outpatients aged ≥ 18 years and judged by the 
physician to be experiencing an episode of MDD with 
stable symptoms for the previous 2 months that required 
initiation of antidepressant treatment or change from the 
current treatment regimen. Eligible patients met diagnostic 
criteria for MDD according to the Mental Health 
Screener, a computer-administered telephone interview 
program based on the Primary Care Evaluation of Mental 
Disorders that screens for the most common mental 
disorders,35,36 and scored ≥ 20 on the 17-item Hamilton 
Depression Rating Scale (HDRS17), a measure of the 
severity of depressive symptoms and the accepted standard 
for evaluating antidepressant treatment outcomes.37

Exclusion and withdrawal criteria. Patients 
were excluded from the study if they had a known 
hypersensitivity to venlafaxine or the selected SSRI, 
history or presence of bipolar disorder, need for 
hospitalization (eg, acutely suicidal), or had received 
electroconvulsive therapy within the past 90 days. In 
addition, patients beginning or changing the intensity 
of cognitive-behavioral or interpersonal therapy or 
receiving investigational drugs, psychopharmacologic 
drugs, transcranial magnetic stimulation, or vagus nerve 
stimulation were also excluded. Patients previously taking 
monoamine oxidase inhibitors (including St John’s wort) 
or fluoxetine were required to undergo a 14-day washout 
period prior to the baseline evaluation. Patients were 
withdrawn from the study if dosage reductions below 
the minimum maintenance dose were required, if a 
dose-related increase in blood pressure did not respond 
to dose reduction, or if a patient became pregnant.

Study Procedures
Patients underwent evaluation at screening and 

baseline. At screening, HDRS17 score and symptoms 
of MDD according to the Mental Health Screener 
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were assessed by telephone using an interactive voice 
response system. This method of assessment was 
chosen to minimize the effects of rater bias on study 
assessments.35,36 Eligibility based on general signs and 
symptoms of depression and need for antidepressant 
pharmacotherapy was confirmed, informed consent 
was provided, and demographic and patient 
characteristic data were collected. Study participants 
completed additional assessments by telephone using 
an interactive voice response system no more than 
3 days before randomization. At the baseline visit, 
further assessments of depressive symptoms and 
safety variables (including physical examination, vital 
signs, and blood chemistry) were performed, and 
patients continuing to meet all inclusion criteria were 
randomly assigned to treatment. Past antidepressant 
treatment history was not systematically assessed.

Study Treatment
On study day 1, physicians administered to patients the 

following doses of antidepressant medication: venlafaxine 
ER 37.5 mg/d for 4 days, followed by 75 mg/d thereafter; 
fluoxetine, paroxetine, or citalopram 20 mg/d; or sertraline 
50 mg/d. Treatment was initiated at the lowest effective 
dose, with increases permitted at day 30 (venlafaxine ER 
150 mg/d; fluoxetine, paroxetine, or citalopram 40 mg/d; 
or sertraline 100 mg/d) and day 60 (venlafaxine ER 225 
mg/d, fluoxetine 80 mg/d, paroxetine 50 mg/d, citalopram 
40 mg/d, or sertraline 200 mg/d) on the basis of treatment 
response. Prescriptions were filled by the patient’s 
pharmacy on an open-label basis. Study staff monitored 
adherence through review of electronic pharmacy 
prescription refill lists and the amount of returned 
medication at study visits and verified that antidepressant 
dosages were consistent with the protocol. Patients were 
counseled if they did not adhere or were thought to be 
at risk for not adhering to the medication regimen.

Clinical Assessments
Safety and effectiveness assessments were obtained 

on days 1 (baseline), 14, 30, 60, 90, 135, and 180 (final 
visit). Patient self-report measures used to evaluate 
effectiveness were the HDRS17; the 6-item Hamilton 
Depression Rating Scale, Bech version (HDRS6)38; the 
Quick Inventory of Depressive Symptomatology–Self-
Report (QIDS-SR16; a 16-item inventory of the scope 
and severity of depressive symptoms)39; and the 
Hospital Anxiety and Depression Scale-Anxiety subscale 
(HADS-A; a 6-item scale assessing anxiety, tension, and 
nervousness experienced within “the last few days”).40 
The physician-rated Clinical Global Impressions-severity 
of illness scale41 (CGI-S; 1 item assessing overall illness 
severity) was also used at all study visits to assess efficacy.

Adverse events (AEs) were recorded at all study 
visits. Vital signs (resting pulse rate and 2 sitting blood 

pressure readings) and concomitant medications were 
recorded on days 1, 14, 30, 60, 90, 135, and 180. Blood 
chemistry determinations were performed on days 1, 
135, and 180; physical examinations were conducted 
and weight was measured on days 1 and 180.

Statistical Methods
The primary efficacy analyses used data from the 

intent-to-treat population who had at least 1 postbaseline 
efficacy assessment, and safety analyses used data from 
the safety population, which included all randomized 
patients who received at least 1 dose of study medication.

Planned analyses. The primary end point was 
remission rate at day 180 or study end point, defined as 
the proportion of patients whose depressive symptoms 
had remitted (ie, HDRS17 total score ≤ 7), using the last-
observation-carried-forward (LOCF) method to account 
for the outcomes of patients who withdrew early from 
study treatment. For patients who withdrew before study 
completion, LOCF analyses of primary outcome data were 
performed using last post-dose observed values. Treatment 
group proportions were compared using a χ2 test. The 
LOCF method likewise was used in the planned secondary 
analyses of change in the continuous dependent measures 
across the 6 months of therapy. HDRS17 total scores at days 
60, 90, 135, and 180 were compared between treatment 
groups using an analysis of variance model with treatment 
as the main effect. Time to remission was evaluated using 
Mantel-Cox methods; results were compared between 
treatment groups and summarized using Kaplan-Meier 
methods. Time to treatment discontinuation because 
of an adverse event was compared between treatment 
groups using Kaplan-Meier methods. All inferential 
analyses of treatment effects were 2-sided and were 
performed at the α = .05 level. No adjustments were made 
for multiple tests. Version 6.12 of the SAS System (SAS 
Institute, Cary, North Carolina) was used to provide all 
data summaries, statistical analyses, and data listings.

Mixed-effects model for repeated measures analyses. 
Secondary analyses were change from baseline of 
continuous efficacy measures at day 180 using mixed-
effects model for repeated measures (MMRM) models 
for longitudinal analyses of continuous outcomes. The 
continuous efficacy measures evaluated were HDRS17, 
HDRS6, CGI-S, HADS-A, and QIDS-SR16. The MMRM 
models included baseline values for response, treatment 
group, visit, treatment-by-visit interaction, and day 180 
completion status as predictors in the models. These 
MMRM models were obtained using the unstructured 
covariance matrix, as this type of structure gives the 
best model fit for almost all of the end points according 
to the Akaike information criterion. Effect sizes were 
calculated using a repeated-measures model, and 
additional analyses were conducted, which included 
day 180 completion status by treatment interaction.
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The sample size estimate was based on expected 
remission rates of 45% in the venlafaxine ER sample arm 
and 35% in the SSRI sample arm and a randomization 
ratio of 1:1 (venlafaxine ER:SSRI). A sample size of 
523 patients per group (venlafaxine ER and total 
SSRI), calculated using the 2-group continuity χ2 
test, would provide 90% power (α = .05, 2-tailed). 
The study was not designed to make comparisons 
between venlafaxine ER and individual SSRIs.

RESULTS

Patient Characteristics and Disposition
Patient characteristics at baseline were similar for 

both treatment groups (Table 1). A total of 688 patients 
were randomized to the venlafaxine ER group and 697 to 
the SSRI group (fluoxetine, n = 114; paroxetine, n = 131; 
citalopram, n = 259; and sertraline, n = 193). A total of 675 
patients (49%) withdrew from the study (venlafaxine ER, 
n = 327 [48%]; SSRIs, n = 348 [50%]). The most frequently 
cited reason for withdrawal in both treatment groups was 
failure to return (venlafaxine ER, n = 113 [16%]; SSRIs, 
n = 109 [16%]). With the exception of patient request 
unrelated to study (which was higher among the patients 
in the SSRI arm vs the venlafaxine ER arm [7.5% vs 4.8%, 
respectively; P = .039]), reasons for early withdrawals did 
not differ significantly between the 2 treatment groups.

Mean time spent on study medication was 
comparable for the venlafaxine ER (138.8 days) 
and SSRI (135.8 days) groups (fluoxetine: 138.9 
days, paroxetine: 128.5 days, citalopram: 129.9 
days, and sertraline: 147.0 days). Mean prescribed 
daily doses were 129.4 mg venlafaxine ER, 42.3 mg 
fluoxetine, 35.0 mg paroxetine, 30.4 mg citalopram, 
and 106.2 mg sertraline. Maximum prescribed 
daily doses were 156.9 mg venlafaxine ER, 54.7 mg 

fluoxetine, 40.8 mg paroxetine, 34.9 mg citalopram, 
and 134.5 mg sertraline. At day 180, 267 (38.3%) 
SSRI-treated patients and 224 (32.6%) venlafaxine 
ER–treated patients were at the maximum dose.

Treatment Response
Planned analyses. Remission rates (based on 

HDRS17 score ≤ 7) at day 180 or study end point using 
LOCF analysis, the primary efficacy end point, were 
not significantly different between the venlafaxine 
ER (35.5%) and SSRI (32.0%) groups (P = .195). 
However, remission rates at days 30, 60, 90, and 135 
were significantly greater for the venlafaxine ER 
group compared with the SSRI group (Table 2), and 
patients treated with venlafaxine ER had a statistically 
significantly shorter time to remission versus the patients 
treated with SSRIs (P = .006; Figure 1). In addition, across 
the 180-day study, patients treated with venlafaxine 
ER had significantly lower mean ± SD HDRS17 scores 
versus patients treated with an SSRI (11.7 ± 8.76 vs 
13.1 ± 9.26 at study day 180, respectively; P = .007).

Mixed-effects model for repeated measures analyses. 
MMRM analyses demonstrated that the treatment 
effect for HDRS17 remission end points did not differ 
significantly among patients treated with venlafaxine 
ER versus those treated with SSRIs (MMRM model 
adjusted mean change from baseline [95% CI]: −15.33 
[−16.05, −14.60] vs −14.32 [−15.06, −13.58], respectively; 
P = .0538). However, a statistically significant treatment 
effect was observed for the venlafaxine ER versus 
SSRI treatment groups for the CGI-S (MMRM model 
adjusted treatment difference for mean change [95% 
CI]: −0.27 [−0.41, −0.13]; P = .0002); HADS-A total 
(−0.38 [−0.73, −0.04]; P = .03); HDRS6 (−0.83 [−1.45, 
−0.21]; P = .009); and QIDS-SR16 (−1.01 [−1.56, −0.47]; 
P = .0003) scores. Completion status did not differ 
significantly among the treatment groups for any of 
the secondary measures, as indicated by nonsignificant 
P values for the completion-by-treatment-interaction 
effect. The QIDS-SR16 and CGI-S were associated with 
the greatest adjusted effect sizes (−0.22 [−0.333, −0.100] 
and −0.21 [−0.328, −0.101], respectively; Table 3).

Table 1. Baseline and Demographic Characteristics of 
Depressed Patients Treated With Venlafaxine Extended Release 
or an SSRI (intent-to-treat population)

Characteristic
Venlafaxine Extended 

Release (n = 688)
Total SSRI 
(n = 697)

Age, mean (SD), y 42 (13) 42 (13)
Gender, %

Male 22 23
Female 78 78

Baseline scores, mean (SD)
HDRS17 25.3 (3.89) 25.4 (4.14)
HDRS6 14.4 (2.54) 14.5 (2.73)
CGI-S 4.3 (0.82) 4.3 (0.81)
QIDS-SR16 16.0 (3.50) 16.0 (3.55)
HADS-A 12.1 (2.77) 12.2 (2.72)

Abbreviations: CGI-S = Clinical Global Impressions-severity of illness 
scale; HADS-A = Hospital Anxiety and Depression Scale-Anxiety 
subscale; HDRS6 = 6-item Hamilton Depression Rating Scale, Bech 
version; HDRS17 = 17-item Hamilton Depression Rating Scale;  
QIDS-SR16 = 16-item Quick Inventory of Depressive Symptomatology-
Self-Report; SSRI = selective serotonin reuptake inhibitor.

Table 2. HDRS17 Remission Rates (last observation carried 
forward, intent to treat), n (%)a

Study Visit
Venlafaxine Extended 

Release (n = 688) Total SSRI (n = 697) P Valueb

Day 30 90 (13.1) 65 (9.3) .029
Day 60 160 (23.3) 128 (18.4) .028
Day 90 200 (29.1) 165 (23.7) .025
Day 135 225 (32.7) 188 (27.0) .022
Day 180 244 (35.5) 223 (32.0) .195
aRemission defined as HDRS17 total score ≤ 7.
bP values are based on the Pearson χ2 test.
Abbreviations: HDRS17 = 17-item Hamilton Depression Rating Scale, 

SSRI = selective serotonin reuptake inhibitor.
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Safety and Tolerability
The majority of patients reported ≥ 1 AE. The 

frequencies of experiencing any treatment-emergent AEs 
were comparable between the venlafaxine ER (77.6%) 
and SSRI (78.5%) groups. Treatment-emergent AEs with 
an incidence ≥ 5% in the venlafaxine ER or SSRI group, 
respectively, were headache (17% and 15%), insomnia 
(17% and 15%), nausea (16% and 11%), dry mouth 
(10% and 7%), fatigue (10% and 9%), dizziness (8% and 
6%), increased sweating (8% and 3%), somnolence (7% 
and 6%), diarrhea (6% and 9%), constipation (7% and 
2%), sinusitis (6% and 6%), and upper respiratory tract 
infection (6% and 6%). An AE was the primary reason for 
study discontinuation for 183 patients (13%), including 
104 patients (15%) in the venlafaxine ER treatment 
group and 82 patients (12%) in the total SSRI treatment 
group (P = .403). The most common AEs leading to study 
discontinuation were nausea, insomnia, and headache.

Four serious AEs leading to death were reported 
among the patients treated with SSRIs (3 taking 
citalopram and 1 taking paroxetine); none were 
considered treatment related. An attempted suicide 
was reported as a serious AE for 4 patients, 3 in 
the venlafaxine ER group, and 1 in the SSRI group 
(citalopram); in each case, the investigator deemed the 
attempt unrelated to study treatment. In total, 73 patients 
experienced serious AEs, 44 (6.4%) in the venlafaxine 
ER group and 29 (4.0%) in the SSRI group. No single 
serious AE was reported for more than 1% of patients 
within any group. The only serious AE considered 
treatment related was 1 study medication overdose 
(which was not one of the attempted suicides mentioned 
above) considered “possibly related” by the investigator.

During the course of the study, 5 patients (0.7%) 
treated with venlafaxine ER and 7 patients (1.0%) 
treated with SSRIs had clinically significant sustained 
hypertension, defined as an increase of diastolic blood 
pressure ≥ 10 mm Hg from baseline and diastolic blood 
pressure ≥ 90 mm Hg at 3 consecutive visits. Clinically 
significant increased diastolic blood pressure (mean 
postbaseline diastolic blood pressure ≥ 105 mm Hg and 
increase from baseline ≥ 15 mm Hg) was observed in 
4 (0.6%) venlafaxine ER–treated patients and 8 (1.1%) 
SSRI-treated patients. Clinically significant decreased 
diastolic blood pressure (mean postbaseline diastolic 
blood pressure ≤ 50 mm Hg and decrease from baseline 
≥ 15 mm Hg) was observed in 3 (0.4%) venlafaxine 
ER–treated patients and 1 (0.1%) SSRI-treated patient. 
Clinically significant increased systolic blood pressure 
(mean postbaseline systolic blood pressure ≥ 180 mm Hg 
and increase from baseline ≥ 20 mm Hg) was observed 
in 1 (0.1%) venlafaxine ER–treated patient and 7 (1%) 

aRemission defined as HDRS17 total score ≤ 7.
bStatistically shorter time to remission with venlafaxine extended release vs SSRIs, P = .006.
Abbreviations: HDRS17 = 17-item Hamilton Depression Rating Scale, SSRI = selective serotonin 

reuptake inhibitor.

Figure 1. Kaplan-Meier Analysis of Time to Achieve Remissiona,b
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Table 3. Adjusted Effect Sizes for Continuous End Points at 
Study Day 180
Parameter Adjusted Effect Size (95% CI)a

HDRS17 total score −0.13 (0.269, 0.002)
HDRS6  score −0.18 (−0.322, −0.046)
CGI-S score −0.21 (−0.328, −0.101)
HADS-A total score −0.16 (−0.300, −0.017)
QIDS-SR16 total score −0.22 (−0.333, −0.100)
aAdjusted for the end point’s baseline, completion status, visit, and 

treatment-by-visit interaction in a mixed-effects for repeated measures 
model.

Abbreviations: CGI-S = Clinical Global Impressions-severity of illness 
scale; HADS-A = Hospital Anxiety and Depression Scale-Anxiety 
subscale; HDRS6 = 6-item Hamilton Depression Rating Scale, Bech 
version; HDRS17 = 17-item Hamilton Depression Rating Scale;  
QIDS-SR16 = 16-item Quick Inventory of Depressive  
Symptomatology-Self-Report.
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SSRI-treated patients, and clinically significant decreased 
systolic blood pressure (mean postbaseline systolic blood 
pressure ≤ 90 mm Hg and decrease from baseline ≥ 20 
mm Hg) was observed in 4 (0.6%) venlafaxine ER–treated 
patients and 5 (0.7%) SSRI-treated patients. No patients 
experienced sustained increases or decreases in diastolic 
blood pressure or systolic blood pressure, and no patient 
had a serious AE related to cardiovascular abnormalities.

DISCUSSION

To our knowledge, this was the first comparison of 
venlafaxine ER and doctor’s choice of SSRI treatment 
(ie, citalopram, fluoxetine, paroxetine, or sertraline) 
in primary care patients with MDD. The study design 
allowed the prescribing physician to choose the specific 
SSRI treatment in order to maximize the ecological 
validity of the study. In addition, patients with moderate 
to severe depression were chosen for this trial because of 
evidence of greater antidepressant signal detection (ie, 
larger drug-vs-placebo differences) in controlled studies 
of such populations.42,43 The study also was large enough 
to ensure adequate statistical power to detect between-
group differences in remission rates of 10% or larger. 

With these issues in mind, it is noteworthy that 
the primary analysis, a comparison of intent-to-treat 
remission rates at month 6 using the LOCF method 
to account for attrition, found that the difference in 
remission rates between the venlafaxine ER and SSRI 
treatment groups was not statistically significant. 
However, it is also noteworthy that results of comparisons 
of remission rates at earlier time points, a survival 
analysis of time to remission, and MMRM analyses 
of most secondary outcome measures, including the 
HDRS6, CGI-S, HADS-A, and QIDS-SR16, demonstrated 
significant differences. In addition, measures of 
safety and tolerability were comparable between 
the venlafaxine ER and SSRI treatment groups.

The patient population and study design of the current 
study are similar to those in the ARTIST study.12 Both 
sought to evaluate differences between antidepressant 
agents in a primary care setting using methods designed 
to more closely resemble “real-world” practices than 
a standard clinical trial. Although this study and 
the ARTIST study used different primary outcomes 
(remission vs Short Form-36 Mental Component 
Summary scale) and statistical methods for primary 
end points (LOCF vs MMRM), the findings of both 
studies have similar clinical relevance. The ARTIST 
investigators found essentially no differences in efficacy 
between the individual SSRIs studied44; similarly, 
the current study failed to demonstrate statistically 
significant differences for the primary efficacy end 
point (ie, remission rate at study end point) between 
venlafaxine ER and the SSRIs as a group. Remission rates 

in the current study were higher than those observed 
in the ARTIST study, which is possibly the result of 
different definitions of remission (HDRS17 score ≤ 7 
vs Symptom Checklist-20 score ≤ 6, respectively).13

The Prevention of Recurrent Episodes of Depression 
with Venlafaxine for Two Years (PREVENT) study 
(N = 1,074) assessed the efficacy of venlafaxine ER 
compared with fluoxetine in the long-term treatment of 
recurrent MDD using a multiphase study design.45 The 
PREVENT trial included a 10-week acute phase of double-
blind treatment with venlafaxine ER or fluoxetine; a 
6-month, double-blind, continuation phase in responders 
to treatment; and 2 consecutive, 12-month maintenance 
phases of double-blind treatment with venlafaxine ER 
or placebo. Similar to the current study, findings of the 
PREVENT trial showed no significant differences in 
rates of remission following treatment with venlafaxine 
ER compared with fluoxetine at the end of the 6-month 
continuation phase (72% vs 69%, respectively). However, 
the remission rates following 6 months of continuation 
treatment were much higher in the PREVENT study, 
most likely because the study design required patients to 
be responders at the end of the acute phase in order to 
enroll in the continuation phase and possibly because of 
the longer duration of treatment (10 weeks during the 
acute phase plus 6 months during the continuation phase 
in the PREVENT study vs 6 months total in this study), 
more frequent study visits during the first 2 months of 
treatment (which may have increased patient adherence 
and encouraged patients to remain in the study), or 
differences in the patient populations (PREVENT 
enrolled only patients with recurrent depression).45

The primary analysis of the current study was limited 
by a low rate of study completion and the protocol-
defined primary analysis of remission rates at study 
end point using LOCF data, which is not optimal for 
a study of 6 months’ duration. Although the LOCF 
method of accounting for attrition is generally considered 
conservative and has been used by regulatory agencies 
such as the US Food and Drug Administration (FDA) 
for decades, it is also widely considered to be outmoded, 
particularly for studies of longer duration and with 
higher attrition rates.46,47 In retrospect, the Kaplan-
Meier survival analysis of time to remission, which was 
a planned secondary analysis in this study, would have 
been more appropriate for the primary efficacy analysis.

The overarching aim of this study, namely to 
conduct an adequately powered, pragmatic comparative 
effectiveness study of antidepressant therapy in primary 
care practice, necessitated use of a research design 
that has several inherent, interpretive limitations. For 
example, a placebo control group is not used in this 
type of clinical trial, which prioritizes generalizability 
and external validity, and the absence of a placebo 
control group precludes an assessment of the absolute 
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efficacy of the treatment strategies. It is possible that 
neither venlafaxine ER nor the SSRIs would have been 
significantly more effective than a placebo control group. 
The open-label administration of antidepressant therapy, 
which is used to increase ecological validity, leaves 
open the possibility that the expectations of the treating 
physicians, or even the patients, may have influenced 
outcomes. With respect to the question of efficacy, 
large numbers of placebo-controlled studies have been 
conducted with the study medications and, although the 
results of several recent meta-analyses have suggested 
that the mean drug-versus-placebo differences of these 
medications are likely to be smaller than commonly 
thought,48–50 it was our assessment that a placebo control 
group was not necessary to achieve the aims of this study. 

The potential for bias resulting from open-label 
administration of study medications is arguably of greater 
concern, especially because the study was sponsored by 
the manufacturer of venlafaxine ER. To minimize the 
possibility of sponsorship bias, the treatment protocol 
permitted use of the full FDA-approved dosing range 
of all study medications, and care was taken to ensure 
that the dosing titration schedules were comparable for 
both medication strategies. The potential impact for bias 
also was minimized by using interactive voice response 
system technology to collect the HDRS17 ratings (ie, they 
were done without knowledge of treatment assignment). 
In fact, among the outcome measures, only the CGI-S 
was completed by the unblinded study physician.

As the number of clinical studies that have 
directly investigated the effects of the newer 
antidepressant therapies in the primary care setting 
is limited,31–34 physicians making evidence-based 
treatment decisions lack comprehensive data. This 
fact is especially troublesome given that primary 
care physicians are responsible for the majority of 
antidepressant prescriptions. A recent study funded 
by the federal Substance Abuse and Mental Health 
Services Administration found that primary care 
physicians were responsible for prescribing 62% 
of antidepressant medications during the study 
period.51 The authors concluded that general 
practice physicians will likely continue to play a large 
role in prescribing psychotropic medications and 
emphasized the importance of ensuring the quality of 
psychiatric treatment in the primary care setting.51 

In this regard, although intent-to-treat remission 
rates for patients with moderate to severe MDD treated 
with venlafaxine ER or doctor’s choice of SSRI in 
the current study did not differ significantly after 6 
months of therapy, findings of the secondary analyses 
suggested that treatment with the SNRI venlafaxine 
ER had a greater antidepressant effect compared 
with the SSRIs studied. Taken together, the overall 
pattern of results suggests that venlafaxine ER could 

be considered by primary care practitioners when 
selecting among first-line antidepressant therapies.
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