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Background: The primary objective was to 
evaluate the long-term safety of desvenlafaxine 
(administered as desvenlafaxine succinate) 
during open-label treatment in adult 
outpatients with a primary DSM-IV diagnosis 
of major depressive disorder (MDD).

Method: Depressed adult outpatients (≥ 18 years) 
who had completed 8-week, double-blind therapy 
(desvenlafaxine, venlafaxine extended release, 
or placebo) in a phase 3 study of desvenlafaxine 
for MDD received up to 10 months of open-
label treatment with flexible-dose desvenlafaxine 
(200 to 400 mg/d). Safety assessments included 
physical examination, measurement of weight 
and vital signs, laboratory determinations, and 
12-lead electrocardiogram recordings. Adverse 
events (AEs) and discontinuations due to AEs 
were monitored throughout the trial. The 
primary efficacy outcome was mean change 
from baseline on 17-item Hamilton Depression 
Rating Scale (HDRS-17) total score. The trial was 
conducted from August 2003 to March 2006.

Results: The safety population included 1,395 
patients who took at least 1 dose of open-label 
desvenlafaxine. Treatment-emergent AEs were 
reported by 1,238 of 1,395 patients (89%) during 
the open-label, on-therapy period. Treatment-
emergent AEs reported by 10% or more patients 
were headache, nausea, hyperhidrosis, dizziness, 
dry mouth, insomnia, upper respiratory infection, 
nasopharyngitis, and fatigue. Adverse events were 
the primary reason for study discontinuation in 296 
of 1,395 patients (21%). Ten patients (< 1%) had 
serious AEs that were considered possibly, probably, 
or definitely related to the study drug during the on-
therapy period. No deaths occurred during the study.

Conclusions: Desvenlafaxine can be safely 
administered for up to 12 months. No new 
safety findings were observed in this study.
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Major depressive disorder (MDD) is a seriously 
impairing illness associated with substantial 

disability.1–5 Depression follows a chronic course, with 
sustained remission in approximately 20% to 35% of 
cases.6–8 Approximately 50% of patients with MDD 
experience a second episode of depression within 5 to 
10 years of recovery.8 To reduce the risk of recurrence 
of depressive episodes, antidepressant treatment is 
recommended for at least 16 to 20 weeks after acute-
phase treatment is completed and for up to 2 years in 
patients at risk for recurrence of depressive episodes.9–11 
Thus, there remains a need for antidepressant agents 
that are effective, safe, and well tolerated for both 
acute and long-term management of MDD.

The serotonin-norepinephrine reuptake inhibitor 
(SNRI) desvenlafaxine (administered as desvenlafaxine 
succinate) is the major active metabolite of the 
antidepressant venlafaxine.12,13 The metabolic profile 
of desvenlafaxine suggests a low risk of drug-drug 
interactions. Desvenlafaxine has minimal inhibitory 
effects on cytochrome P450 (CYP) 2D6 and no clinically 
relevant effect on CYP2D6 metabolism,14–16 low protein 
binding (30%),13 and no interaction with P-glycoprotein.16

Short-term safety, tolerability, and efficacy for 
the treatment of MDD have been demonstrated for 
desvenlafaxine 50-, 100-, 200-, and 400-mg/d doses 
in phase 3, double-blind, randomized, placebo-
controlled, fixed-dose, 8-week MDD trials.17–20 The 
recommended therapeutic dose of desvenlafaxine is 50 
mg/d, administered as a single 50-mg tablet once daily.13 
Integrated efficacy and safety analyses using the complete 
set of 5 fixed-dose registration trials of desvenlafaxine 
for MDD reported that the 50-mg/d dose is associated 
with the fewest discontinuations due to adverse events 
(AEs) at a rate comparable to placebo (approximately 
4% for both) and that there is no evidence that doses 
greater than 50 mg/d confer any additional benefit.21,22

Desvenlafaxine treatment of MDD has predominantly 
been studied in short-term use, and few data are 
available to assess the long-term safety and tolerability 
of desvenlafaxine in the maintenance treatment of 
MDD. The primary objective of the current study was to 
evaluate the long-term safety of desvenlafaxine during 
open-label treatment in adult outpatients with a primary 
diagnosis of MDD. At the time this study was initiated, 

Notice of correction 6/8/2011: Fasting triglyceride levels in Table 3 have been corrected. Baseline mean = 134.46 mg/dL; mean change from 
baseline = 10.48 mg/dL.
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the 50-mg/d dose had not been investigated in short-
term studies. This study used doses of desvenlafaxine 
that are at the higher end of the dose range, and 
thus any safety or tolerability issues are likely to be 
magnified. The secondary objective was to evaluate 
the long-term efficacy of desvenlafaxine for MDD.

METHOD

This phase 3, multicenter, open-label, flexible-dose, 
extension safety study enrolled adult outpatients with 
a primary diagnosis of MDD who had completed 
1 of 6 randomized, double-blind, 8-week, phase 
3, desvenlafaxine short-term MDD studies (study 
304,23 306,17 308,18 309 and 317,24 or 32025). The trial 
was conducted from August 2003 to March 2006 in 
accordance with the US Food and Drug Administration 
(FDA) Code of Federal Regulations (21CFR, part 50),26 
the International Conference on Harmonisation,27 and 
ethical principles based in the Declaration of Helsinki.28 
The study was consistent with Good Clinical Practice29 
and applicable regulatory requirements. All participants 
provided written, informed consent before enrollment.

Patients
Patients enrolled in the 10-month extension study 

were all adult outpatients (≥ 18 years of age) meeting 
Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition30 criteria for MDD who had completed 
8-week, double-blind therapy in a phase 3 study of 
desvenlafaxine for MDD. Enrolled patients had no major 
protocol violations or study events during the lead-in, 
short-term studies17,18,23–25 that precluded entry into 
the long-term, open-label study. A response to short-
term treatment was not an eligibility requirement for 
enrollment. Patients were excluded if they had clinically 
important abnormalities at the extension study baseline 
physical examination or any unresolved clinically 
important abnormalities recorded before day 56 in a 
double-blind, short-term, lead-in study. Patients also 
were excluded if they had clinically important medical 
disease or were judged to be at significant risk of suicide.

Study Design
All patients received open-label, flexible-dose 

desvenlafaxine (200 to 400 mg/d) for up to 10 months 
to allow up to 12 months of exposure to desvenlafaxine. 
In the double-blind, short-term trials contributing to 
the current study, patients received fixed- or flexible-
dose desvenlafaxine 100 to 400 mg/d, venlafaxine 
extended release (ER) 75 to 225 mg/d, or placebo for 
8 weeks. Prior treatment assignment was blinded at 
the time of entry into this study. Patients receiving 
desvenlafaxine or venlafaxine ER in the short-term 
trials were not tapered from the short-term medication 
before starting open-label desvenlafaxine. All patients, 
regardless of acute-phase treatment assignment, received 
desvenlafaxine 200 mg/d on days 1 through 7 of the 
current study, starting the day after their last on-therapy 
dose of short-term study drug. At week 1 and at each 
subsequent visit, the patients were evaluated and the 
investigator increased desvenlafaxine dose to 400 mg/d, 
if indicated, for efficacy. For patients who could not 
tolerate 400 mg/d, dosage was reduced to 200 mg/d.

Desvenlafaxine was tapered after the on-therapy 
period or at early withdrawal. Patients tapering from 
desvenlafaxine 400 mg/d received desvenlafaxine 200 
mg/d for 7 days and then 100 mg/d for 7 days; patients 
tapering from desvenlafaxine 200 mg/d received 100 
mg/d for 7 days. The taper period could be omitted or 
modified at the discretion of the investigator. Patients 
returned for a follow-up visit approximately 7 days either 
after their last tapered dose of desvenlafaxine or after their 
last on-therapy dose if the taper period was omitted.

Safety, Tolerability, and Efficacy Assessments
Baseline safety assessments, including physical 

examination, measurement of weight and vital signs, 
laboratory determinations, and 12-lead electrocardiogram 
(ECG) recordings, were obtained from the final on-
therapy visit of the short-term studies. Changes from 
baseline in the short-term, lead-in studies also were 
examined. Spontaneously reported AEs, discontinuations 
due to AEs, and concomitant medications were monitored 
throughout the trial and during the poststudy taper 

Clinical Points

Because antidepressant therapy is recommended to continue for a minimum of 16–20 ◆◆
weeks after acute-phase treatment, understanding the long-term safety and tolerability 
of approved treatments is important.

Desvenlafaxine treatment, even at the higher end of the dose range, was safely ◆◆
administered for up to 12 months.

The recommended therapeutic dose of desvenlafaxine remains 50 mg/d, and clinicians ◆◆
should consider long-term treatment as warranted for the individual patient.
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period (the Discontinuation-Emergent Signs and 
Symptoms31 checklist was not used in the study because 
of lack of placebo control). Treatment-emergent and 
taper/poststudy-emergent AEs were classified based 
on the Medical Dictionary for Regulatory Activities32 
and tabulated. Patient-level data, including serious 
adverse events (SAEs; categorized by standard regulatory 
definitions), noteworthy AEs (non-SAEs for which 
the sponsor required expedited reporting), and AEs 
of clinical importance, are reported using the Coding 
Symbols for the Thesaurus of Adverse Reaction Terms33 
recorded in the study database. Weight and vital signs 
(supine and standing blood pressure, supine pulse 
rate) were measured at each study visit. Laboratory 
determinations (blood chemistry, hematology, and 
urinalysis) and ECG recordings were made at months 
3, 6, and 10. A physical examination was conducted 
at month 10. For patients who withdrew early, all 
evaluations scheduled for month 10 were obtained on 
the last day on which the patient took a full dose of 
study medication or as soon as possible thereafter.

The primary efficacy outcome was mean change 
from baseline on the 17-item Hamilton Depression 
Rating Scale (HDRS-17)34 total score. Baseline HDRS-
17 scores were obtained from the final on-therapy visit 
(acute-phase study day 56) of the respective short-
term studies in which patients had participated before 
enrolling in this study. Change from acute-phase 
baseline (baseline visit for the short-term studies) was 
assessed in additional analyses. HDRS-17 total score 
was assessed at each on-therapy visit (weeks 1 and 2; 
months 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10); the HDRS-17 
was not administered during tapering or at follow-up. 
The primary end point was the final evaluation; the 
secondary efficacy outcome was HDRS-17 remission 
rate (HDRS-17 total score ≤ 7) at final evaluation.

Statistical Analysis
The primary objective of the study was to assess 

the safety and tolerability of long-term desvenlafaxine 
treatment; therefore, a sample size estimate of 
approximately 1,500 patients was based on the number of 
patients available from short-term studies for obtaining 
adequate long-term safety data. Safety analyses were based 
on the safety population, which included all patients who 
took at least 1 dose of open-label study medication. The 
primary efficacy analysis was based on the intent-to-
treat (ITT) population (all patients who had a baseline 
primary efficacy evaluation, took ≥ 1 dose of open-label 
study medication, and had ≥ 1 primary efficacy evaluation 
after the first dose of open-label study medication).

Changes in vital signs, laboratory assessments, and 
ECG findings from acute-phase and extension study 
baselines were summarized and assessed with t tests 
using the ≥ .05 significance level without adjustment 

for multiple tests. Mean changes in HDRS-17 total 
score from acute-phase baseline and from extension 
study baseline were assessed using the last-observation-
carried-forward (LOCF) approach for handling missing 
data. The percentage of patients achieving HDRS-
17 remission at each time point was calculated.

RESULTS

A total of 1,408 patients enrolled in the open-label 
extension study after completing 1 of the 6 short-term, 
double-blind trials (Figure 1). Of those, 13 patients were 
excluded from the safety population (n = 1,395): 12 were 
lost to follow-up after the baseline visit, and 1 returned all 
open-label study medication unused. Six patients in the 
safety population were excluded from the ITT efficacy 
population because they had no HDRS-17 evaluation 
after baseline; the ITT efficacy population included 
1,389 patients. A total of 561 patients completed the 
study (had at least 297 days of open-label desvenlafaxine 
exposure and completed the month-10 evaluations). 
Additional patients completed the visit schedule, but were 
not considered completers because they had their final 
evaluation prior to day 297. Baseline patient demographic 
and clinical characteristics of the ITT population 
are shown in Table 1. During the on-therapy period 
(excluding the week-1 titration phase), the mean (± SD) 

Figure 1. Patient Flowchart

aCompleters were defined as patients who had at least 297 days of 
exposure to the study drug and who also completed the evaluations 
scheduled for study day 300; some patients, although completing the 
visit schedule, were not considered to be completers because their final 
evaluation occurred before day 297.

Abbreviation: HDRS-17 = 17-item Hamilton Depression Rating Scale.

Completed double-blind, 8-week therapy
and entered 10-month open-label therapy

N = 1,408

Efficacy (intent to treat)
n = 1,389

Completed open-label therapya

n = 561

Excluded (n = 13)
Lost to follow-up (n = 12)
Other (n = 1)

Safety
n = 1,395

Discontinuations (n = 708)
Adverse event (n = 296)
Failed to return (n = 130)
Other event (n = 54)
Protocol violation (n = 48)
Patient request not study-related (n = 93)
Unsatisfactory response (n = 87)

Excluded (n = 6)
No HDRS-17 data
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daily desvenlafaxine dose for completers ranged from 
246.9 mg/d (± 84.0) at week 2 to 298.4 (± 98.9) at month 7.

Safety and Tolerability
A total of 708 of 1,395 patients (51%) discontinued 

before completion of the study (Figure 1). Adverse 
events were the primary reason for study discontinuation 
in 296 of 1,395 patients (21%) during the on-
therapy period. The AEs cited for early withdrawal 
by more than 1% of patients were nausea (49/1,395 
[4%]), hypertension (36/1,395 [3%]), dizziness 
(35/1,395 [3%]), and insomnia (22/1,395 [2%]).

Adverse events. Treatment-emergent AEs were 
reported by 1,238 of the 1,395 patients (89%) during the 
open-label, on-therapy period. Most (78%) were mild 
or moderate in severity. The most common (incidence 
≥ 5%) treatment-emergent AEs reported in this study 
are listed in Table 2. Treatment-emergent AEs reported 
by 10% or more patients were headache (31%), nausea 
(24%), hyperhidrosis (16%), dizziness (15%), dry mouth 
(12%), insomnia (12%), upper respiratory tract infection 
(11%), nasopharyngitis (11%), and fatigue (10%).

The percentage of patients who reported nausea 
from acute-phase baseline through the extension study 
was numerically greater for patients who had been 
previously assigned to double-blind, acute-phase placebo 
treatment (255/525 [49%]) compared with patients 
who received double-blind desvenlafaxine (281/687 
[41%]) or venlafaxine ER (51/183 [28%]; Figure 2). 
Other common treatment-emergent AEs had similar 
rates among those groups. During the extension study, 
rates of spontaneously reported AEs related to sexual 
function were low, particularly for female patients: no 
AEs related to sexual function were reported by 5% or 
more of women during the extension study. Erectile 
dysfunction was reported by 31 of 488 male patients (6%); 

all other AEs related to sexual function were reported 
by less than 5% of men during the extension study.

A total of 1,249 of 1,395 patients (90%) were 
eligible to enter the taper period and to have the study 
medication tapered over a 2-week period after open-
label treatment; 678 patients tapered per protocol, 146 
patients had their taper period extended, 74 had their 
taper period shortened, and 351 had their taper period 
omitted at the discretion of the investigator. For the 
remaining 10% of patients, 144 withdrew early and 2 
had no record of taper. Taper/poststudy-emergent AEs 
were reported by 584 of 1,395 patients (42%) in the 
safety population. The most common (incidence ≥ 5%) 
taper/poststudy-emergent AEs were dizziness (12%), 

Table 1. Baseline Demographic and Clinical Characteristics 
(ITT population)

Characteristic
Desvenlafaxine  

200–400 mg/d (n = 1,389)
Age, mean (SD), y 42 (12)
Sex, n (%)

Female 901 (65)
Male 488 (35)

Ethnic origin, n (%)
White 1,175 (85)
Black 108 (8)
Other 106 (8)

Weight, mean (SD), kg 80 (20)
Duration of current episode, mean (SD), mo 17 (39)
Short-term study baseline HDRS-17  

total score, mean (SD)
24.4 (2.9)

Current study baseline HDRS-17 total score,  
mean (SD)

12.1 (7.3)

Abbreviations: HDRS-17 = 17-item Hamilton Depression Rating Scale, 
ITT = intent to treat.

Table 2. Most Common (≥ 5%) Treatment-Emergent Adverse 
Eventsa During the On-Therapy Period (safety population)

Adverse Event, n (%)b
Desvenlafaxine  

200–400 mg/d (n = 1,395)
Headache 426 (31)
Nausea 337 (24)
Hyperhidrosis 220 (16)
Dizziness 209 (15)
Dry mouth 173 (12)
Insomnia 161 (12)
Upper respiratory tract infection 159 (11)
Nasopharyngitis 150 (11)
Fatigue 134 (10)
Constipation 123 (9)
Back pain 105 (8)
Diarrhea 96 (7)
Erectile dysfunctionc 31 (6)
Somnolence 87 (6)
Vomiting 79 (6)
Decreased appetite 77 (6)
Weight increase 70 (5)
aEvents reported by at least 5% of patients, safety population (all patients 

who took at least 1 dose of open-label test medication). Classifications 
of adverse events are based on the Medical Dictionary for Regulatory 
Activities.32

bIncidence evaluated before rounding.
cBased on the number of men in the safety population, n = 488.

Figure 2. Percentage of Patients Reporting Nausea During 
the Acute Phase + Extension Study and During the Extension 
Study Only
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nausea (9%), headache (8%), and withdrawal syndrome 
(5%). Consistent with how investigators were instructed 
to record syndromes consisting of multiple individual 
symptoms (eg, flu), the term withdrawal syndrome was 
used to describe related symptoms that occurred together 
as a group, in the judgment of the investigator, and may 
have included nausea, dizziness, and/or other symptoms.

Serious AEs and noteworthy AEs were reported by 
65 of the 1,395 patients (< 5%) in the safety population. 
Noteworthy AEs reported during the on-therapy period 
included unintended pregnancies and 3 incidences of 
intentional overdose of study drug to increase efficacy 
(1 patient) or make up missed doses (2 patients). During 
the on-therapy period, 9 patients (< 1% of the safety 
population) had SAEs that were considered possibly, 
probably, or definitely related to the study drug. Those 
SAEs included 1 suicide attempt and 1 suicidal ideation 
(each considered possibly related to the study drug), 
asthenia, withdrawal syndrome (secondary to alcohol), 
colitis, rectal disorder, rhabdomyolysis, manic reaction 
(2 patients), convulsion, and depression (2 patients). Two 
patients reported more than 1 SAE possibly, probably, 
or definitely related to the study drug. Three patients 
(< 1% of the safety population) had SAEs considered 
possibly, probably, or definitely related to the study 
drug during the poststudy period (hyperthyroidism, 1 
patient; convulsion, 2 patients). Serious AEs considered 
probably not or definitely not related to the study 
drug were reported by 31 patients (2% of the safety 
population) during the on-therapy period and 10 
patients (< 1%) during the poststudy period. Five patients 
reported more than 1 SAE probably not or definitely not 
related to the study drug. No deaths occurred during 
the study and none were reported subsequently.

During the on-therapy or posttherapy periods, 
additional AEs judged by the study medical monitor to 
be of clinical importance were reported by 102 of 1,395 
patients (7%) in the safety population. Posttherapy 
discontinuation symptoms were defined a priori to 
be an event of clinical importance, and 81 of the 102 
patients reporting AEs that were determined to be of 
clinical importance reported withdrawal syndrome. 
Other AEs of clinical importance were chest pain, 
peripheral vascular disorder (cold feet), atrial fibrillation, 
hypertension, syncope, myocardial ischemia, parotid 
gland enlargement, prolactin increase (2 patients), 
leukopenia, ecchymosis, dizziness, extraocular palsy, 
visual field defect, urticaria, rash, urinary retention, 
breast secretion, and suicidal ideation (3 patients).

Laboratory assessments. Significant mean changes 
from open-label baseline values occurred at 1 or more 
scheduled evaluations for each of the following laboratory 
tests: creatinine, alkaline phosphatase, γ-glutamyl 
transpeptidase (GGT), aspartate aminotransferase/serum 
glutamic-oxaloacetic transaminase (AST/SGOT), alanine 

aminotransferase/serum glutamic-pyruvic transaminase 
(ALT/SGPT), total bilirubin, fasting total cholesterol, 
high-density lipoprotein (HDL) cholesterol, low-
density lipoprotein (LDL) cholesterol, and triglycerides. 
Significant mean changes from open-label baseline to 
the final evaluation (Table 3) were observed for alkaline 
phosphatase (+ 1.6 U/L; P < .001), GGT (+ 6.0 U/L; 
P < .001), total bilirubin (−0.042 mg/dL; P < .001), total 
cholesterol (+ 4.90 mg/dL; P < .001), HDL cholesterol 
(+ 1.95 mg/dL; P < .001), and triglycerides (+ 4.57 mg/
dL; P < .001). Results of an analysis of change from the 
acute-phase baseline by double-blind treatment group 
were similar, but several differences were observed: 
patients assigned to the placebo group in the short-term 
lead-in studies had no statistically significant change from 
acute-phase baseline in GGT or HDL cholesterol at final 

Table 3. Selected Laboratory, Vital Sign, Weight, and ECG 
Results at the LOCF Final Evaluation (safety population) 
Using Open-Label Baseline

Variable, Units n
Baseline 
Meana

Mean Change 
From Baselineb

Laboratory Assessments
Creatinine, mg/dL 1,188 0.804 −0.001
Alkaline phosphatase, U/L 1,185 75.6 1.6†
AST/SGOT, U/L 1,182 22.9 0.5
ALT/SGPT, U/L 1,185 24.6 0.7
GGT, U/L 1,185 29.4 6.0†
Total bilirubin, mg/dL 1,187 0.475 −0.042†
Total cholesterol/lipids, fasting, mg/dL 979 211.51 4.90†
HDL cholesterol, fasting, mg/dL 977 54.31 1.95†
LDL cholesterol, fasting, mg/dL 966 130.63 0.66
Triglycerides, fasting, mg/dL 979 134.46 10.48†
Vital Signs and Weight
Supine pulse rate, bpm 1,353 70.53 3.26†
Systolic BP, supine, mm Hg 1,353 121.60 2.58†
Diastolic BP, supine, mm Hg 1,353 77.54 1.20†
Weight, kg 1,353 79.69 1.25†
ECG
Heart rate, bpm 1,161 70.4 3.47†
PR interval, ms 1,161 156.04 −3.17†
QRS interval, ms 1,161 85.19 0.78†
QT interval, ms 1,161 380.76 −5.17†
QTcB interval, ms 1,161 409.60 4.24†
QTcF interval, msc 1,161 399.49 0.97*
QTcN interval, ms 1,161 400.31 −6.43†
RR interval, ms 1,161 872.09 −40.57†
aFor this study, the baseline used for comparison was the average of all 

values at the day 56 evaluation (or final evaluation) of the short-term 
study.

bAll statistics were evaluated using data with nonmissing baseline values.
cQTcF intervals were calculated by central ECG reader.
†P < .001 vs baseline mean.
*P < .05 vs baseline mean.
Abbreviations: ALT/SGPT = alanine aminotransferase/serum glutamic-

pyruvic transaminase, AST/SGOT = aspartate aminotransferase/
serum glutamic-oxaloacetic transaminase, BP = blood pressure, 
bpm = beats per minute, ECG = electrocardiogram, GGT = γ-glutamyl 
transpeptidase, HDL = high-density lipoprotein, LDL = low-density 
lipoprotein, LOCF = last observation carried forward, QTcB = QT 
correction using the Bazett formula, QTcF = QT correction using the 
Fridericia formula, QTcN = QT correction based on the population 
correction factor.
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evaluation after open-label desvenlafaxine treatment and 
had a statistically significant decrease in LDL cholesterol 
(−2.8 mg/dL; P < .01). Patients who had received short-
term desvenlafaxine before enrolling in the extension study 
had statistically significant increases from acute-phase 
baseline in ALT/SGPT (+ 1.7 U/L; P < .001), AST/SGOT 
(+ 1.0 U/L; P < .001), and LDL cholesterol (+ 5.1 mg/dL; 
P < .001). None of the 3 groups had a statistically significant 
change from acute-phase baseline in triglyceride levels.

A total of 524 of 1,195 patients (44%) in the safety 
population who had laboratory assessments at least once 
during the on-therapy period had laboratory values of 
potential clinical importance based on FDA- or sponsor-
defined criteria. Laboratory findings of clinical importance 
were determined by the study medical monitor after review 
of the baseline values and medical profile of each patient 
with potentially clinically important laboratory results. 
Clinically important changes in laboratory results were 
determined for 42 of 1,395 patients (3%) during the open-
label period and included elevated cholesterol (n = 17), 
elevated liver function test (n = 9), anemia (n = 6), elevated 
triglycerides (n = 3), hematuria (n = 3), elevated thyroid 
function (n = 1), elevated serum glucose (n = 1), decreased 
white blood cells (n = 1), and Howell-Jolly bodies (n = 1).

Vital signs and weight. Significant mean increases from 
open-label baseline to the final evaluation (Table 3) were 
observed for supine systolic blood pressure (+ 2.58 mm Hg; 
P < .001), supine diastolic blood pressure (+ 1.20 mm Hg; 
P < .001), and pulse rate (+ 3.26 bpm; P < .001). Significant 
increases in those measures were also observed from the 
acute-phase baseline in each of the double-blind treatment 
groups, with numerically smaller changes for the patients 
previously assigned to placebo compared with those who 
had received acute-phase desvenlafaxine or venlafaxine ER 
(data not shown). At final evaluation, patients had a mean 
weight gain of 1.25 kg from open-label baseline (P < .001). 
The mean change from acute-phase baseline to final open-
label evaluation was smaller because patients assigned to 
desvenlafaxine and venlafaxine ER groups had statistically 
significant weight loss during the acute-phase lead-in 
studies. Patients previously assigned to double-blind 
desvenlafaxine or venlafaxine ER lost 1.22 kg (P < .001) and 
0.54 kg (P < .01), respectively, from acute-phase baseline to 
open-label baseline (placebo, + 0.04 kg [NS]), and gained 
0.61 kg (P < .001), and 0.99 kg (P < .01), respectively, from 
acute-phase baseline to final evaluation (placebo, + 0.39 
kg [P < .05]). The difference between treatment groups 
was statistically significant at the end of the acute phase 
(week 8: P < .001), but not at final evaluation. During the 
extension study, a small decrease from baseline in mean 
weight observed during the first month of open-label 
treatment (statistically significant at week 1 only [−0.07 
kg; P < .05]) was followed by increasing weight. Mean 
weight was statistically significantly greater than open-
label baseline from month 2 through month 10 (P < .001).

A total of 1,353 patients in the safety population 
had weight or vital sign measurements at least once 
during the on-therapy period. Of those, 456 (34%) had 
potentially clinically important results; 46 patients (3%) 
were determined to have results of clinical importance. 
Clinically important weight and vital sign findings 
included hypertension (n = 6), hypotension (n = 2), 
postural hypotension (n = 2), weight gain (n = 30), 
and weight loss (n = 6). Clinically significant weight 
gain ranged from 5.0 kg (7.9% of baseline) to 22.7 
kg (30.1%); clinically significant weight loss ranged 
from 9.2 kg (13.5% of baseline) to 22.0 kg (23.7%).

Electrocardiogram. Mean change from open-label 
baseline in ECG measurements is shown in Table 3. 
Significant mean decreases from baseline were observed 
at on-therapy final evaluation for PR interval (−3.17 ms; 
P < .001), RR interval (−40.57 ms; P < .001), uncorrected 
QT interval (−5.17 ms; P < .001), and QT interval 
with correction based on the population correction 
factor (−6.43 ms; P < .001). Significant mean increases 
from baseline were observed for heart rate (3.47 bpm; 
P < .001), QRS interval (0.78 ms; P < .001), and QT 
interval with corrections using the Bazett formula 
(QTcB; 4.24 ms; P < .001) and using the Fridericia 
formula (QTcF; 0.97 ms; P < .05). Mean changes from 
acute-phase baseline to final evaluation were also 
statistically significant for the 3 previously assigned 
acute-phase treatment groups (data not shown).

A total of 238 of the 1,161 patients (21%) in the 
safety population who had at least 1 ECG recording 
during the on-therapy period had changes of 
potential clinical importance. Clinically important 
ECG findings were observed in 4 patients (< 1%): 
QRS prolongation (n = 2), left anterior hemiblock 
(n = 1), and increased QTcF and QTcB (n = 1).

Efficacy
For the entire ITT population, the mean change in 

HDRS-17 total score from open-label baseline to the final 
evaluation (LOCF) was −3.9 ± 0.283. Patients who had 
received double-blind treatment with desvenlafaxine or 
venlafaxine ER in the short-term lead-in studies achieved 
small mean decreases from open-label baseline over the 
first 2 months of open-label treatment with desvenlafaxine, 
which were maintained throughout the rest of the 
10-month study (mean open-label baseline scores: 
10.8 ± 6.9 and 10.8 ± 7.1, respectively; change from open-
label baseline to final evaluation, −3.0 ± 0.4 and −3.2 ± 0.7, 
respectively; Figure 3). Patients randomly assigned to 
placebo in the short-term studies, who had a higher mean 
open-label baseline score (14.4 ± 7.5) compared with 
patients assigned to desvenlafaxine or venlafaxine ER in 
the contributing studies, achieved a numerically larger 
mean decrease in HDRS-17 total scores (−5.5 ± 0.5) at 
final evaluation. Overall, remission rates improved from 
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32% at the open-label baseline (after 8-week double-blind 
treatment) to 58% at final evaluation. The proportions 
of patients who had achieved remission at the open-label 
baseline were 38% for patients who received short-term 
desvenlafaxine or venlafaxine ER treatment and 22% for 
patients who received placebo. Remission rates at the 
final evaluation (LOCF) of the open-label desvenlafaxine 
treatment period were 60%, 63%, and 54% for patients 
previously assigned to acute-phase desvenlafaxine, 
venlafaxine, and placebo, respectively (Figure 4).

DISCUSSION

This study reports the results of long-term, open-
label treatment with flexible-dose desvenlafaxine 
in a large cohort of patients with MDD who had 
previously completed 8-week double-blind treatment 
with desvenlafaxine, venlafaxine ER, or placebo. 
The overall results indicate that desvenlafaxine has 
a long-term safety profile similar to that observed 
in short-term desvenlafaxine MDD studies22 
and desvenlafaxine treatment up to 9 months.35 
The results suggest that desvenlafaxine, studied 
here at 4 to 8 times the recommended dose, can 
be safely administered for up to 12 months.

The rate of discontinuations due to AEs in this study 
was 21%, likely due to both the duration of the study 
and the dose range used. Similar rates were observed 
in a 9-month MDD relapse-prevention study using 
desvenlafaxine 200 to 400 mg/d: 14% of patients treated 
with desvenlafaxine and 18% of patients treated with 
placebo cited AEs as the primary or secondary reason 
for study discontinuation during a 6-month, double-
blind relapse-prevention phase.35 The recommended 
desvenlafaxine dose is 50 mg/d, but a higher dose range 
was used in the current study. In short-term studies, 
the 50-mg/d dose was associated with better tolerability 
compared with higher doses. Rates of discontinuation 

due to AEs were similar for the 50-mg/d desvenlafaxine 
dose and placebo (both ~4%) in an integrated analysis 
of safety and tolerability in 5 fixed-dose desvenlafaxine 
trials for MDD; higher dose groups (up to 400 mg/d) 
had rates as high as 18%.22 Rates of discontinuation 
due to AEs would therefore very likely be lower 
over the long term with the recommended 50-mg/d 
desvenlafaxine dose. Rates of discontinuation due to AEs 
observed in long-term treatment (6 months to 2 years) 
of MDD with other SNRIs (venlafaxine, duloxetine, 
and milnacipran) range from 3% to 21%.36–46

Treatment-emergent AEs reported by 10% or more 
patients in this study—headache, nausea, hyperhidrosis, 
dizziness, dry mouth, insomnia, upper respiratory 
infection, nasopharyngitis, and fatigue—are consistent 
with those reported in double-blind, placebo-controlled 
studies of desvenlafaxine 50 to 400 mg/d, particularly 
for higher dose groups in those studies.17–20 Adverse 
events associated with desvenlafaxine treatment are 
similar to those reported in the literature for long-
term treatment with other SNRIs.36 Serious adverse 
events and noteworthy AEs were reported by < 5% of 
patients in the safety population and no deaths were 
reported during the study. Laboratory findings of note 
occurred for liver function, lipids, and urine protein. 
Few individual patients, however, had values that were 
considered clinically important by the medical monitor.

Adverse events that are of particular concern during 
long-term antidepressant treatment and can reduce 
treatment adherence include sexual dysfunction and 
weight gain.47–52 Rates of AEs related to sexual function 
were low in this study. However, no formal sexual 
functioning scale was administered, and spontaneous 
reports may underestimate the prevalence of treatment-
emergent sexual dysfunction.53 Mean weight showed 
a pattern of initial decrease from baseline early in 
treatment, followed by a statistically significant mean 
increase from baseline of 1.25 kg at the final evaluation. 

Figure 4. HDRS-17 Remission Rates (LOCF, ITT)

aExtension baseline = week 8 from the acute-phase studies. 
Abbreviations: HDRS-17 = 17-item Hamilton Depression Rating Scale, 

ITT = intent to treat, LOCF = last observation carried forward.
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This pattern of weight change is consistent with that 
reported in long-term studies with selective serotonin-
reuptake inhibitors and with duloxetine.40,41,54 A similar 
pattern was also observed in desvenlafaxine-treated 
patients enrolled in the 6-month, double-blind phase of 
a placebo-controlled relapse-prevention study.35 In that 
study, however, both desvenlafaxine (200 to 400 mg/d; 
n = 190) and placebo groups (n = 185) had small mean 
decreases in weight followed by small but significant 
increases (< 1 kg) from baseline to final evaluation; 
there was no statistically significant difference between 
treatment groups.55 That result suggested that the 
pattern of weight increase was not specific to the study 
drug but rather may be due to improvement of MDD 
symptoms.56 In the current study, clinically important 
weight increases and decreases were seen in 2% and 
< 1%, respectively, of patients in the safety population.

Treatment with venlafaxine, the parent compound of 
desvenlafaxine, has been associated with dose-related 
changes in blood pressure.57 In a pooled analysis of 3,744 
patients enrolled in short-term MDD trials, 9.1% of 
patients treated with greater than 300 mg/d of venlafaxine 
had sustained supine diastolic blood pressure (≥ 90 
mm Hg). In the current study, statistically significant 
mean increases in supine systolic and diastolic blood 
pressure from baseline were observed with desvenlafaxine 
treatment at most time points. However, clinically 
important hypertension and postural hypotension were 
each identified in < 1% of patients in the safety population. 
Electrocardiogram changes were related to increased 
heart rate and otherwise were not clinically important.

The efficacy of desvenlafaxine was maintained 
throughout the 10-month duration of this study. 
Although interpretation of efficacy results is limited 
by the open-label study design and lack of a placebo 
control, there was a mean decrease in HDRS-17 total 
score from open-label baseline to final evaluation, 
with the greatest improvement observed during the 
first 2 months of open-label treatment. Overall, 58% 
of patients had achieved HDRS-17 remission at final 
evaluation, an increase from 32% at open-label week 1.

Strengths of the current study include the 
documentation of long-term safety and tolerability 
outcomes among outpatients with MDD, and the flexible-
dose treatment, which is typical of clinical practice and 
permits optimal dose adjustment for each patient. The 
study visit structure was more similar to typical practice 
than the intensity of the visit structure in acute short-
term studies. The study was limited by the desvenlafaxine 
dose range used (200 to 400 mg/d), which was 4 to 8 
times higher than the current recommended therapeutic 
dose. Based on findings from short-term studies of 
desvenlafaxine for MDD, the recommended 50-mg/d 
dose is likely to be better tolerated during long-term 
treatment compared with the higher doses assessed here.22 

The lack of a placebo control limits the conclusions that 
can be drawn, and the multiple exclusion criteria may 
limit generalization of these results to MDD patients 
with clinically significant comorbid conditions.

CONCLUSIONS

In this long-term, open-label, flexible-dose study, 
desvenlafaxine had a safety profile similar to that 
observed in short-term (up to 8 weeks) desvenlafaxine 
MDD studies with similar doses. Rates of AEs and 
discontinuations due to AEs observed in patients 
receiving desvenlafaxine doses from 200 to 400 mg/d 
in this study are likely to be high compared with those 
expected for the recommended dose of 50 mg/d. 
No new safety findings were observed in this study. 
Symptoms of depression improved during long-term 
desvenlafaxine treatment, and improvement was sustained 
through the final evaluation. Desvenlafaxine is safe and 
effective when administered for up to 12 months.
Drug names: desvenlafaxine (Pristiq), duloxetine (Cymbalta), 
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