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Objective: The authors evaluated the ef-
ficacy, safety, and tolerability of extended-
release venlafaxine in the treatment of
pediatric generalized anxiety disorder.

Method: Two randomized, double-blind,
placebo-controlled trials were conducted
at 59 sites in 2000 and 2001. Participants
6 to 17 years of age who met DSM-IV crite-
ria for generalized anxiety disorder re-
ceived a flexible dosage of extended-re-
lease venlafaxine (N=157) or placebo (N=
163) for 8 weeks. The primary outcome
measure was the composite score for nine
delineated items from the generalized
anxiety disorder section of a modified ver-
sion of the Schedule for Affective Disor-
ders and Schizophrenia for School-Age
Children, and the primary efficacy vari-
able was the baseline-to-endpoint change
in this composite score. Secondary out-
come measures were overall score on the
nine delineated items, Pediatric Anxiety
Rating Scale, Hamilton Anxiety Rating
Scale, Screen for Child Anxiety Related
Emotional Disorders, and the severity of
illness and improvement scores from the
Clinical Global Impression scale (CGI).

Results: The extended-release venlafax-
ine group showed statistically significant
improvements in the primary and sec-
ondary outcome measures in study 1 and
significant improvements in some sec-
ondary outcome measures but not the
primary outcome measure in study 2. In a
pooled analysis, the extended-release
venlafaxine group showed a significantly
greater mean decrease in the primary
outcome measure compared with the
placebo group (–17.4 versus –12.7). The
response rate as indicated by a CGI im-
provement score <3 was significantly
greater with extended-release venlafaxine
than placebo (69% versus 48%). Common
adverse events were asthenia, anorexia,
pain, and somnolence. Statistically signifi-
cant changes in height, weight, blood
pressure, pulse, and cholesterol levels
were observed in the extended-release
venlafaxine group.

Conclusions: Extended-release venlafax-
ine may be an effective, well-tolerated
short-term treatment for pediatric gener-
alized anxiety disorder.

(Am J Psychiatry 2007; 164:290–300)

Anxiety disorders are the most common psychiatric
illnesses in children and adolescents (1–3), and the preva-
lence rates of generalized anxiety disorder or overanxious
disorder have been estimated to be as high as 15% (4).
However, most children with anxiety disorders do not re-
ceive treatment (5) or are misdiagnosed, treated incor-
rectly, or poorly monitored (6, 7). Data on the pharmaco-
therapy of anxiety disorders in pediatric patients are
limited, although the use of psychotropic medications has
increased dramatically (8).

In adults with generalized anxiety disorder, favorable re-
sponses have been obtained with selective serotonin re-
uptake inhibitors (SSRIs) (9–11), and these agents are con-
sidered the first choice of pharmacological treatment of
generalized anxiety disorder in children and adolescents
(12). Open-label (13, 14) and controlled studies (15–17)
demonstrate the short-term efficacy and safety of several

SSRIs, including fluoxetine (13, 14, 17), fluvoxamine (15),
and sertraline (16), in treating pediatric anxiety disorders.
Only one relatively small (N=22) study of sertraline (16)
has evaluated treatment in children with a specific diag-
nosis of generalized anxiety disorder. Extended-release
venlafaxine, a serotonin-norepinephrine reuptake inhibi-
tor, is an effective treatment for generalized anxiety disor-
der in adults (18, 19). However, no data from randomized
controlled trials of extended-release venlafaxine in pediat-
ric generalized anxiety disorder have been published.

We report the results of two multicenter, randomized,
double-blind, placebo-controlled, parallel-group, flexi-
ble-dose trials comparing the safety, efficacy, and tolera-
bility of extended-release venlafaxine and placebo in the
treatment of children and adolescents with generalized
anxiety disorder.
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Method

Study Participants

Diagnosis and Inclusion Criteria. Participants were outpa-
tient children (age 6 to 11 years) or adolescents (age 12 to 17
years) who met DSM-IV criteria for generalized anxiety disorder
according to the generalized anxiety disorder section of the Co-
lumbia Schedule for Affective Disorders and Schizophrenia for
School-Age Children (Columbia K-SADS; 20). In the Columbia K-
SADS, the original K-SADS (21) is modified such that each com-
ponent of the DSM-IV criteria for a disorder (in this case general-
ized anxiety disorder) is specifically inquired about and rated. All
participants had a total score ≥20 on the severity component of
the generalized anxiety disorder section (five items), with all se-
verity item scores ≥4 (moderate); a total score ≥7 on the impair-
ment component (four items), with a score ≥4 on the clinical glo-
bal impairment in functioning item; a score <45 on the Children’s
Depression Rating Scale—Revised (22); a score ≥4 on the severity
of illness item of the Clinical Global Impression scale (23; CGI) at
prestudy screen and baseline; and anxiety symptoms for at least 6
months before enrollment in the study.

Exclusion Criteria. Minimum body weight was 25 kg, and par-
ticipants had to be able to swallow capsules. Participants were ex-
cluded if they had concurrent major depressive disorder, acute
suicidality, social anxiety or separation anxiety disorder, or a con-
current psychiatric disorder as confirmed by the Schedule for Af-
fective Disorders and Schizophrenia for School-Age Children—
Present and Lifetime Version (24); a concurrent mental disorder
due to a general medical condition; a recent history of drug or al-
cohol dependence or abuse; a history of a seizure disorder, a psy-
chotic disorder, bipolar disorder, anorexia, or bulimia; a first-de-
gree relative with bipolar disorder; use of venlafaxine in the past 6
months, fluoxetine within 35 days, investigational drugs, antipsy-
chotics, or ECT within the past 30 days, or monoamine oxidase
inhibitors, triptans, or herbal products within the past 14 days; or
use of any other antidepressants, anxiolytics, sedative-hypnotics,
stimulants, other psychotropic drugs (e.g., psychostimulants,
buspirone, and lithium), or substances or nonpsychopharmaco-
logical drugs with psychotropic effects (e.g., antihistamines and
anticonvulsants) (except if on a stable dose for >1 month) within
7 days of the start of double-blind treatment. Concurrent psycho-
therapy was permitted only if it had been well established before
the study began.

Study Design

Two randomized, double-blind, placebo-controlled, parallel-
group, flexible-dose trials of an identical design, developed in re-
sponse to a Food and Drug Administration (FDA) request, were
conducted at a total of 59 clinical sites in the United States. Study
1 was conducted at 29 sites from April 2000 to August 2001; study
2 was conducted at 37 sites from August 2000 to September 2001.
Seven sites that had completed enrollment for study 1 were al-
lowed to enroll patients for study 2 and participated in both trials.

The institutional review boards of all study centers approved the
trials. Written informed consent was obtained from the parents of
participants before enrollment, and participants provided signed
and witnessed assent.

After a 4- to 10-day single-blind placebo lead-in period, eligible
participants were stratified by age into two groups—children (6–
11 years) and adolescents (12–17 years)—then randomly assigned
to receive extended-release venlafaxine or placebo for 8 weeks,
followed by a taper period of up to 14 days. Participants had
weekly appointments for evaluations, except at week 5, when no
visit was scheduled. Treatment with extended-release venlafaxine
was started at 37.5 mg/day and titrated upward according to body
weight (Table 1). The maximum dose was 225 mg/day for partici-
pants weighing ≥50 kg.

Outcome Measures and Schedule of Assessments

Efficacy was evaluated with outcome measures that assess spe-
cific symptoms of generalized anxiety disorder, general anxiety,
and global well-being (Table 2). The primary outcome measure
was the composite score of nine delineated items from the Co-
lumbia K-SADS generalized anxiety disorder section, which was
administered at each visit. The primary efficacy variable was the
baseline-to-endpoint change in nine-item composite score. Sec-
ondary efficacy assessments were administered as follows: the
complete generalized anxiety disorder section at screening, base-
line, and weeks 4 and 8; the Pediatric Anxiety Rating Scale (25) at
baseline and all weekly visits; the Hamilton Anxiety Rating Scale
(26) and the parent and child forms of the Screen for Child Anxi-
ety Related Emotional Disorders (27, 28) at baseline and weeks 4
and 8; the CGI global improvement item at all weekly visits; and
the CGI severity of illness item at screening and all weekly visits.

Safety Assessments and Schedule

A physical examination (including height), laboratory tests,
and ECG were performed at screening and at week 8. Adverse
events, vital signs, and body weight were recorded at all visits. Se-
rious adverse events were reported to the sponsor for submission
to the FDA through the Adverse Event Reporting System. If a par-
ticipant left the study before the final visit, safety evaluations
were conducted on the last day on which the participant took a
full dose of study medication (i.e., before drug taper) or as soon
as possible thereafter.

Statistical Analyses

The data from both studies were analyzed separately and then
pooled in a prospectively defined combined analysis. Efficacy
analyses were performed on the intent-to-treat population,
which included all participants who entered the double-blind pe-
riod, took at least one dose of assigned medication, and, for the
primary outcome measure, had a baseline evaluation and at least
one on-therapy evaluation (i.e., an observation that occurred
within 3 days of the last full dose). The primary efficacy time point
was at week 8, using the last-observation-carried-forward
method to account for missing data.

TABLE 1. Schedule for Daily Dose of Extended-Release Venlafaxine for Pediatric Generalized Anxiety Disorder in Two
Placebo-Controlled Trials, by Patient Body Weighta

Week

Body Weight

25–39 kg 40–49 kg ≥50 kg
 1 37.5 mg 37.5 mg 37.5 mg
 2 37.5 or 75 mg 75 mgb 75 mgb

 3–4 37.5 or 75 mg 75 or 112.5 mg 75 or 150 mg
 4–8 37.5, 75, or 112.5 mg 75, 112.5, or 150 mg 75, 150, or 225 mg
a All patients received 37.5 mg/day during week 1; doses thereafter were increased on the basis of response to treatment and as indicated for

each body weight range.
b The dose increase during week 2 was mandatory per protocol.
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Changes from baseline for the primary and secondary out-
come measures (except the CGI improvement score) were ana-
lyzed at each assessment point using repeated-measures analysis
of covariance with treatment and investigator as factors and base-
line as covariate. The same model was used to analyze the CGI
improvement score, except that there was no baseline score to en-
ter into the model.

Analysis of Response. Response was defined as a decrease of
≥50% from baseline in composite score on the nine delineated
items of the Columbia K-SADS or in the Pediatric Anxiety Rating
Scale score, or a CGI improvement score <3 (that is, 1 [“very much
improved”] or 2 [“much improved”]).

Pooled Analysis. For the pooled analysis, the primary efficacy
time point was the final on-therapy observation. All pooled analy-
ses were performed on the primary efficacy variable (with the last
observation carried forward) sequentially. Treatment-by-subgroup
interactions were tested, and only significant terms for those inter-
actions were included in the model used for analyzing the data pre-
sented in this report. Observed-cases data were also analyzed.

Subgroup Analyses. Subgroup analyses were performed on the
pooled data for age group (6–11 years and 12–17 years), gender,
and baseline illness severity.

Confirmatory Analyses. The statistical analyses described
above were specified by the protocol and required by the FDA.
The primary outcome measure (composite score on the nine
items from the Columbia K-SADS generalized anxiety disorder
section) was also analyzed using a mixed-effects likelihood-based
repeated-measures random regression analysis (29, 30), with
change from baseline to each visit as the dependent variable. The
model included the fixed categorical effects of treatment, investi-
gator, visit, and treatment-by-week interaction as well as the con-
tinuous fixed covariates of baseline score and baseline-by-week
interaction. An unstructured (co)variance matrix was used to
model the within-patient errors. The primary comparison was
between the extended-release venlafaxine and placebo treatment
groups at week 8 or the last visit at which participants received ac-
tive study drug. Standard effect sizes were also calculated.

Sample Size and Power Calculations. Based on the expecta-
tion of response rates on the primary outcome measure of 60%
and 30%, respectively, for the extended-release venlafaxine and
placebo groups, a sample size of 63 participants per group in each
study would have a 90% power to detect a significant difference
between the treatment groups at the 5% level. To compensate for
an estimated 5% of participants who might fail to qualify for in-
clusion in the intent-to-treat population, the statistical plan
called for random assignment of 70 participants to each group.

TABLE 2. Description of Efficacy Outcome Measures Used
in Two Placebo-Controlled Trials of Extended-Release
Venlafaxine for Pediatric Generalized Anxiety Disorder

Symptoms of generalized anxiety disorder
Generalized anxiety disorder section of the Columbia Schedule for 
Affective Disorders and Schizophrenia for School-Age Children  

This is a clinician-rated assessment scale designed to evaluate 
the presence of generalized anxiety disorder according to DSM-
IV criteria. This study used the sections that evaluate excessive 
anxiety and worry, the presence of associated symptoms, and 
functional impairment. The range of possible composite scores 
was 9 to 55, with higher scores indicating greater anxiety and/
or impairment.

Nine delineated items
The scores from five items from the severity component and 

four from the impairment component constitute the nine-
item composite score, which was used as the primary efficacy 
variable. These items most closely correspond to DSM-IV diag-
nostic criteria for generalized anxiety disorder.
Severity component

1. Severity of anxiety and worry
2. Frequency of anxiety and worry during average week
3. Difficulty controlling the worry
4. Severity of associated symptoms
5. Frequency of associated symptoms during average week

Impairment component
1. Interference with academic functioning
2. Interference with peer functioning
3. Interference with home functioning
4. Global impairment in functioning

Symptoms of general anxiety
Hamilton Anxiety Rating Scale

Clinician-rated instrument designed to assess severity of anxiety 
symptoms; not specific to generalized anxiety disorder or to pe-
diatric patients

Pediatric Anxiety Rating Scale
Clinician-rated instrument designed to assess severity of anxiety 

symptoms associated with various anxiety disorders in chil-
dren; not specific to generalized anxiety disorder

Screen for Child Anxiety Related Emotional Disorders
Child and parent self-report instrument to screen children for 

anxiety disorders; not specific to generalized anxiety disorder
Global assessment

Clinical Global Impression, severity of illness item and improve-
ment item
Clinician-rated instrument designed to assess global illness sever-

ity and improvement

FIGURE 1. Patient Disposition Chart for Two Placebo-
Controlled Trials of Extended-Release Venlafaxine for Pedi-
atric Generalized Anxiety Disorder

a Because seven patients from the safety population did not meet in-
tent-to-treat criteria, only 313 patients were included in the efficacy
analyses.

Discontinued (N=41):
Adverse event (N=9)
Failed to return (N=14)
Patient request (N=4)
Unsatisfactory
response (N=7)

Protocol violation (N=3)
Other nonmedical (N=4)

Discontinued (N=37):
Adverse event (N=3)
Failed to return (N=12)
Patient request (N=4)
Unsatisfactory
response (N=8)

Protocol violation (N=4)
Other nonmedical (N=6)

Completed trial
(N=120)

Completed trial
(N=122)

Assigned to extended-
release venlafaxine (N=157)

Assigned to placebo
(N=163)

Safety population (N=320)a:
Female (N=136)
Male (N=184)

Children and adolescents were enrolled in
two trials, completed single-blind placebo period,
and were randomly assigned to treatment (N=323)

Patients with no data excluded from
safety or efficacy analysis (N=3)
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Results

Participant Disposition

As shown in Figure 1, a total of 323 children and adoles-
cents entered the two trials; 320 of them were included in
the safety analysis and 313 in the efficacy analysis. A total
of 41 patients in the placebo group (25%) and 37 in the ex-
tended-release venlafaxine group (24%) left the study pre-
maturely. During the double-blind period, nine partici-
pants from the placebo group (6%) and five from the
extended-release venlafaxine group (3%) had at least one
adverse event that was cited as a primary or secondary
reason for discontinuation.

Baseline Clinical and Demographic 
Characteristics

Since no statistically significant differences were found
between the two studies, the baseline clinical and demo-
graphic characteristics are presented for the pooled effi-
cacy population (Table 3). The treatment groups were bal-
anced with respect to age, gender, height, weight, duration
of generalized anxiety disorder, and baseline scores on ef-
ficacy variables. In the pooled efficacy population, 133 pa-
tients were girls (56 in the extended-release venlafaxine
group) and 180 were boys (98 in the extended-release ven-
lafaxine group). A total of 237 patients were white (115 in

the extended-release venlafaxine group), and 76 were of
other ethnic origins (37 in the extended-release venlafax-
ine group). The majority of participants had long-standing
generalized anxiety disorder (average duration, 170 weeks
[SD=143.7]). Two patients in the extended-release ven-
lafaxine group and three in the placebo group received
concurrent psychotherapy. Baseline mean values on the
individual factors of the Screen for Child Anxiety Related
Emotional Disorders showed that anxiety symptoms were
primarily related to generalized anxiety disorder, followed
by social phobia and school phobia.

Efficacy Analysis

Mean baseline-to-endpoint changes for the primary
and secondary outcome measures are listed in Table 4. In
study 1, the adjusted mean baseline-to-endpoint change
in the primary outcome measure was significantly greater
for participants in the extended-release venlafaxine
group compared with those in the placebo group (F=
14.32; df=1, 122, p≤0.001); in study 2, the between-group
difference fell just short of statistical significance (F=3.61;
df=1, 122, p=0.060).

On the severity component of the generalized anxiety
disorder section of the Columbia K-SADS, improvement
with extended-release venlafaxine was significantly greater
than with placebo in both studies (study 1: F=16.17; df=1,

TABLE 3. Mean Baseline Clinical and Demographic Characteristics of Participants (Pooled Efficacy Population) in Two Pla-
cebo-Controlled Trials of Extended-Release Venlafaxine for Pediatric Generalized Anxiety Disordera

Characteristic

Placebo 
(N=159)

Extended-Release Venlafaxine 
(N=154)

Mean SD Mean SD
Age (years) 11.2 2.6 11.5 3.1
Height (cm) 148.4 15.1 149.8 16.4
Weight (kg) 50.3 19.7 50.3 19.2
Duration of generalized anxiety disorder (weeks) 164.7 133.6 175.1 153.8
Generalized anxiety disorder section of Columbia K-SADS

Overall score 74.8 5.5 74.4 5.0
Nine delineated items composite score 40.0 4.3 39.8 3.8
Severity component score 23.6 2.8 23.6 2.5
Impairment component score 16.4 2.0 16.2 2.3

Pediatric Anxiety Rating Scale score 23.8 3.1 24.1 3.3
Clinical Global Impression, severity of illness score 4.5 0.6 4.5 0.7
Screen for Child Anxiety Related Emotional Disordersb

Total score
Parent 37.08 11.77 36.29 11.96
Patient 33.25 14.58 34.65 14.16

Factor 1: somatic/panic
Parent 0.50 0.32 0.48 0.35
Patient 0.57 0.39 0.52 0.40

Factor 2: general anxiety
Parent 1.39 0.39 1.35 0.40
Patient 1.13 0.51 1.09 0.57

Factor 3: separation anxiety
Parent 0.76 0.50 0.72 0.49
Patient 0.68 0.47 0.73 0.52

Factor 4: social phobia
Parent 1.11 0.62 1.17 0.64
Patient 1.14 0.61 1.08 0.59

Factor 5: school phobia
Parent 1.01 0.58 0.99 0.53
Patient 0.93 0.50 0.87 0.55

a There were no significant differences in baseline clinical and demographic characteristics between participants in the two studies.
b Scores for factors 1–5 are presented as averages; minimum score=0, maximum score=2.
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122, p<0.001; study 2: F=5.89; df=1, 122, p<0.05); improve-

ment on the impairment component and on the overall

generalized anxiety disorder section was significantly

greater with extended-release venlafaxine in study 1 only

(impairment: F=9.57; df=1, 122, p=0.002; complete section:

F=11.27; df=1, 103, p=0.001). Participants in the extended-

release venlafaxine group showed significantly greater im-

provement at endpoint compared with those in the pla-

cebo group on the Pediatric Anxiety Rating Scale, Hamilton

Anxiety Rating Scale, Screen for Child Anxiety Related

Emotional Disorders, CGI improvement score, and CGI se-

verity of illness score in study 1. Between-group differences

in study 2 were statistically significant only for the CGI se-

verity of illness and improvement scores.

TABLE 4. Mean Change From Baseline to Endpoint in Outcome Measures in Two Placebo-Controlled Trials of Extended-Re-
lease Venlafaxine for Pediatric Generalized Anxiety Disorder (Intent-to-Treat Population, Last Observation Carried Forward)

Efficacy Variable, Study, 
and Treatment Group N

Raw Mean Change
Adjusted Mean 

Change Analysis

Mean SD Mean SE F df p
Primary efficacy variable
Nine delineated items of generalized anxi-

ety disorder section of Columbia K-SADS
Study 1 14.32 1, 122 <0.001

Venlafaxine ER 76 –15.5 9.8 –18.6 1.42
Placebo 77 –10.2 10.2 –12.4 1.47

Study 2 3.61 1, 122 0.060
Venlafaxine ER 78 –15.8 9.5 –15.5 1.24
Placebo 82 –13.0 9.4 –12.6 1.28

Secondary efficacy variables
Pediatric Anxiety Rating Scale score

Study 1 12.47 1, 122 <0.001
Venlafaxine ER 76 –9.9 7.1 –11.3 1.01
Placebo 77 –6.1 6.9 –7.3 1.06

Study 2 3.32 1, 122 0.071
Venlafaxine ER 78 –10.3 7.0 –10.2 0.88
Placebo 82 –8.0 6.1 –8.2 0.91

Hamilton Anxiety Rating Scale score
Study 1 9.15 1, 103 0.003

Venlafaxine ER 65 –11.5 7.3 –13.0 1.01
Placebo 67 –8.1 8.1 –9.5 1.00

Study 2 2.20 1, 114 0.141
Venlafaxine ER 74 –10.7 7.1 –10.6 0.84
Placebo 77 –8.7 7.2 –9.1 0.89

Screen for Child Anxiety Related Emotional 
Disorders, parent score
Study 1 7.68 1, 101 0.007

Venlafaxine ER 63 –15.3 14.2 –18.4 1.87
Placebo 67 –11.2 11.7 –12.4 1.80

Study 2 3.48 1, 113 0.065
Venlafaxine ER 73 –14.2 14.0 –14.9 1.80
Placebo 77 –9.5 13.6 –10.7 1.89

Screen for Child Anxiety Related Emotional 
Disorders, patient score
Study 1 9.89 1, 102 0.002

Venlafaxine ER 64 –16.8 13.9 –17.2 1.89
Placebo 67 –10.0 12.4 –10.1 1.88

Study 2 2.71 1, 113 0.102
Venlafaxine ER 73 –15.1 15.1 –15.2 1.79
Placebo 77 –11.5 12.6 –11.5 1.88

Clinical Global Impression scale, severity 
item score 
Study 1 12.75 1, 122 <0.001

Venlafaxine ER 76 –1.5 1.1 –1.9 0.16
Placebo 77 –1.0 1.3 –1.2 0.17

Study 2 4.39 1, 122 0.038
Venlafaxine ER 78 –1.8 1.3 –1.7 0.15
Placebo 82 –1.4 1.1 –1.3 0.16

Clinical Global Impression scale, improve-
ment item, adjusted mean score
Study 1 13.35 1, 123 <0.001

Venlafaxine ER 76 2.3 1.0 2.0 0.17
Placebo 77 2.9 1.4 2.7 0.18

Study 2 5.70 1, 123 0.018
Venlafaxine ER 78 2.0 1.0 2.1 0.14
Placebo 82 2.4 1.1 2.5 0.15
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A significantly higher percentage of participants in the
extended-release venlafaxine group than in the placebo
group responded to treatment according to the primary
outcome measure criterion in study 1 (38% versus 17%)
but not in study 2. The percentage of participants who re-
sponded according to the criterion for Pediatric Anxiety
Rating Scale did not differ significantly between groups in
study 1 or study 2. In both studies, a significant between-
group difference was observed in the percentage of partic-
ipants who met the response criterion for the CGI im-
provement score (Figure 2).

Pooled Analysis

Figure 3 summarizes the pooled data for the primary
outcome measure over time. Participants in the extended-
release venlafaxine group had an adjusted mean decrease
of 17.4 points on their score on the nine delineated items
of the Columbia K-SADS, compared with 12.7 points for
the placebo group (F=17.74; df=1, 252, p<0.001).

Response rates according to CGI improvement score
criteria were 69% and 48% for the extended-release ven-
lafaxine and placebo groups, respectively (Fisher’s exact
test, p=0.004). The extended-release venlafaxine group
also had a significantly greater decrease in impairment
component scores than the placebo group from week 2
(F=6.55; df=1, 251, p=0.011) to endpoint (F=11.04; df=1,
252, p=0.001) and a significantly greater decrease in sever-
ity component scores from week 3 (F=8.38; df=1, 252, p=
0.004) to endpoint (F=21.27; df=1, 252, p<0.001). De-
creases in CGI severity of illness score were significantly
greater in the extended-release venlafaxine group than in

the placebo group from week 2 (F=10.35; df=1, 251, p=
0.001) to endpoint (F=15.41; df=1, 252, p<0.001).

Subgroup Analysis

The adjusted mean decrease from baseline in the pri-
mary outcome measure was significantly greater for par-
ticipants in the extended-release venlafaxine group than
for those in the placebo group among both children (F=
4.11; df=1, 120, p=0.045) and adolescents (F=8.85; df=1, 97,
p=0.004) (Figure 4). No differences were observed for gen-
der and baseline illness severity.

Confirmatory Analyses

The results of the residual (restricted) maximum-likeli-
hood-based mixed-effects repeated-measures random re-
gression analysis show a statistically significant difference
between treatment groups (F=11.58; df=1, 122, p=0.0009)
in study 1 but not study 2. For the pooled data, the differ-
ence between treatment groups was statistically signifi-
cant (F=12.13, df=1, 252, p=0.0006). Similar results were
observed for the treatment-by-week interaction: signifi-
cant differences were observed in slopes (F=2.5; df=5, 122,
p=0.0339) and combined data (F=2.53; df=5, 252, p=
0.0294) in study 1 but not study 2. Standard effect sizes

FIGURE 2. Percentage of Participants Who Met the CGI Im-
provement Score Treatment Response Criterion (<3) in Two
Placebo-Controlled Trials of Extended-Release Venlafaxine
for Pediatric Generalized Anxiety Disorder, by Study (Week
8, Last Observation Carried Forward)

a p=0.004.
b p=0.008.
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FIGURE 3. Pooled Raw Scores on the Nine Delineated
Items of the Generalized Anxiety Disorder Section of the
Columbia K-SADS in Two Placebo-Controlled Trials of Ex-
tended-Release Venlafaxine for Pediatric Generalized Anx-
iety Disorder, by Visit (Last Observation Carried Forward)

a F=0.95, df=1, 244, p=0.331.
b F=4.72, df=1, 251, p=0.031.
c F=8.57, df=1, 252, p=0.004.
d F=10.89, df=1, 252, p=0.001.
e F=9.64, df=1, 252, p=0.002.
f F=9.72, df=1, 252, p=0.002.
g F=18.17, df=1, 252, p<0.001.
h Observed cases: N=116 for extended-release venlafaxine, N=116

for placebo; F=9.56; df=1, 163, p=0.002.
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were 0.53 for study 1, 0.31 for study 2, and 0.42 for the
pooled data set.

Treatment-Emergent Adverse Events

Treatment-emergent adverse events were generally
mild to moderate in severity, and most tended to resolve
with continued treatment. Table 5 lists the events that had
an incidence ≥10% in either pooled treatment group.
Treatment-emergent adverse events with an incidence
≥5% in the extended-release venlafaxine group and at
least twice that of the placebo group were asthenia, pain,
anorexia, and somnolence. Anorexia was the only event
with an incidence that was ≥10% in the extended-release
venlafaxine group and was at least twice that of the pla-
cebo group (13% versus 3%). Somnolence was the only
event for which the incidence differed between children
and adolescents, with a significantly higher incidence
among adolescents in the extended-release venlafaxine
group than those in the placebo group (11% versus 0%);
among children, the incidence of somnolence was 4% for
both treatment groups.

Treatment-emergent adverse events that were cited as a
primary or secondary reason for discontinuation for ≥1%
of participants during the on-therapy period were abnor-
mal/changed behavior for two participants in the ex-
tended-release venlafaxine group (1%) (one with opposi-
tional defiant behavior and one with acting out) and
abdominal pain and nervousness, each of which were re-
ported by two participants in the placebo group (1%).

Taper/poststudy-emergent adverse events—those that
did not present during the last week of full dose of medica-
tion or that became more severe after the last week of full-

dose medication—were reported by 32% of participants in
the extended-release venlafaxine group and 16.5% of
those in the placebo group (χ2=10.22, p=0.0014). Dizziness
was the only such event with an incidence that was ≥5% in
the extended-release venlafaxine group (N=8; 5%) and was
at least twice that of the placebo group (N=2; 1%).

Serious Adverse Events

None of the participants experienced serious adverse
events during the prestudy placebo lead-in period. Two
participants in each treatment group (1%) had serious ad-
verse events. Two participants, both from study 1, had sui-
cidal ideation or made a suicide attempt, in both cases re-
sulting in withdrawal from the study: a 10-year-old boy in
the extended-release venlafaxine group withdrew on day
19 because of suicidal ideation, which occurred 2 days af-
ter the last full dose of extended-release venlafaxine, and a
17-year-old girl in the placebo group withdrew because of
a suicide attempt (ingestion of 18 tablets of Excedrin PM,
which contains acetaminophen and diphenhydramine)
on day 15. In study 2, a withdrawal syndrome with agita-
tion and confusion beginning approximately 24 hours af-
ter the last taper dose was reported for a 10-year-old girl in
the extended-release venlafaxine group, and an 11-year-
old boy in the placebo group was hospitalized with mono-
nucleosis on day 3.

Medical Assessments

Laboratory Tests. None of the participants discontin-
ued treatment because of abnormalities in laboratory test
results, vital signs, weight, or ECG (discontinuation was at
the investigator’s discretion; there were no a priori with-
drawal criteria). Assessment of laboratory test results indi-
cated only one clinically important difference between the
treatment groups. Small but statistically significant mean
increases from baseline in total serum cholesterol were
observed for participants in the extended-release ven-
lafaxine group (0.19 to 0.20 mmol/liter), which were sig-
nificantly different from the decreases observed with pla-
cebo (0.04 to 0.05 mmol/liter). Final on-therapy mean

FIGURE 4. Pooled Changes From Baseline in Score on the
Nine Delineated Items of the Generalized Anxiety Disorder
Section of the Columbia K-SADS in Two Placebo-Controlled
Trials of Extended-Release Venlafaxine for Pediatric Gener-
alized Anxiety Disorder, by Age Group (Children and Ado-
lescents, Final On-Therapy Assessment)

a F=4.11, df=1, 120, p=0.045.
b F=8.85, df=1, 97, p=0.004.

0

–2

–4

–6

–8

–10

–12

–14

–16

–18

–20A
d

ju
st

e
d

 C
h

a
n

ge
 F

ro
m

 B
a
se

li
n

e
 i
n

 S
co

re
o

n
 N

in
e
 D

e
li
n

e
a
te

d
 I
te

m
s 

fo
r 

G
e
n

e
ra

li
ze

d
A

n
xi

e
ty

 D
is

o
rd

e
r 

Fr
o

m
 C

o
lu

m
b

ia
 K

 S
A

D
S 

N=87 N=83 N=72 N=71

a

b

Children Adolescents

Extended-release venlafaxine
Placebo

TABLE 5. Most Commona Treatment-Emergent Adverse
Events (Pooled) in Two Placebo-Controlled Trials of Ex-
tended-Release Venlafaxine for Pediatric Generalized Anx-
iety Disorder

Event

Venlafaxine Extended 
Release (N=163) Placebo (N=157)

N % N %
Any adverse event 123 78 131 80
Headache 38 24 55 34
Abdominal pain 26 17 27 17
Anorexia 20 13 5 3
Accidental injury 18 11 15 9
Nausea 17 11 14 9
Pharyngitis 14 9 18 11
Dysmenorrheab 4 7 9 12
Infection 6 4 22 13
a Incidence ≥10% in either group.
b Percentages based on the number of girls (N=58 in each group).
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increases from baseline for total serum cholesterol with
extended-release venlafaxine observed in these studies
were larger than those that have been observed in adult
studies (0.026 mmol/liter; Effexor XR package insert, Wy-
eth Pharmaceuticals, Collegeville, Penn., 2004). One par-
ticipant in the extended-release venlafaxine group had a
clinically important increase in total cholesterol (defined
as an increase of ≥1.29 mmol/liter and a value ≥6.72
mmol/liter). Three participants in the placebo group had
clinically important increases in aspartate aminotrans-
ferase and alanine aminotransferase concentrations (de-
fined as ≥3 times the upper limit of normal).

ECG Results. An ECG-measured significant mean in-
crease in heart rate of roughly 4 bpm from baseline was
observed with extended-release venlafaxine as compared
with a small but significant decrease (approximately 2
bpm) with placebo. There were no significant changes
from baseline or between-group differences in QTc inter-
vals. Clinically important ECG findings were observed in
four participants in the extended-release venlafaxine
group (abnormal right atrial rhythm; sinus rhythm with si-
nus tachycardia; normal sinus rhythm with short PR inter-
val; and left atrial rhythm, rightward axis, and nonspecific
ST abnormality) and one participant in the placebo group
(first-degree atrioventricular block). None of these ECG
changes were associated with adverse events, and all five
participants completed the study.

Blood Pressure and Heart Rate. Four participants in
the extended-release venlafaxine group and two in the pla-
cebo group had clinically important increases in blood

pressure (i.e., values outside age-, sex-, and height-specific
normal range). One participant in the extended-release
venlafaxine group had a sustained increase in supine dias-
tolic blood pressure (defined as an increase ≥10 mm Hg
and outside age-, sex-, and height-specific normal range
for three consecutive visits at least 7 days apart), but no
participant discontinued treatment because of elevated
blood pressure. At the final on-therapy evaluation, mean
changes from baseline in supine pulse rate (extended-re-
lease venlafaxine: 4.42 bpm [p<0.001]; placebo: 1.26 bpm
[n.s.]), supine diastolic blood pressure (extended-release
venlafaxine: 2.15 mm Hg [p<0.01]; placebo: –0.53 mm Hg
[n.s.]), and supine systolic blood pressure (extended-re-
lease venlafaxine: 2.50 mm Hg [p<0.001]; placebo: –1.17
mm Hg [n.s.]) were significantly different between groups
(p=0.040, p=0.004, and p<0.001, respectively).

Weight. The mean change from baseline in body weight
(extended-release venlafaxine, –0.43 kg [p<0.01]; placebo,
0.67 kg [p<0.001]) was statistically significant between
groups (p<0.001). Weight loss of 7% or more occurred in
5% of participants in the extended-release venlafaxine
group and 1% of those in the placebo group. Clinically im-
portant (determined by medical monitor) weight loss was
observed in one participant in the extended-release ven-
lafaxine group, and clinically important weight gain was
observed in two participants in the placebo group.

Height. Mean height increased from baseline by 0.3 cm
(p<0.05) among participants in the extended-release ven-
lafaxine group and by 1.0 cm (p<0.001) among those in the

Patient Perspectives

“Tina,” a 12-year-old girl, was 1 month into sixth grade 

at the time of referral. Her parents sought a medication 

consultation with a child and adolescent psychiatrist on 

the advice of Tina’s psychotherapist. The clinical interview 

revealed that Tina worried about many things, such as 

contracting illnesses from classmates, world events in the 

news, being on time for scheduled activities, getting every-

thing right at school, and her mother forgetting to pick her 

up as planned (which had never occurred). In addition to 

her worries, Tina complained daily of stomachaches, head-

aches, and neck and leg pain. She picked at her cuticles, 

and she had difficulty falling asleep because of worrying at 

bedtime. She often went to her parents’ bedroom in the 

middle of the night because of nightmares or a physical 

complaint. Tina’s teacher described her as a “thinker” and 

“old for her age.” Tina made several visits a week to the 

school nurse’s office, and at least once a month the school 

requested that her parents pick her up. Her parents report-

ed that Tina had always been anxious and nervous and 

that she needed constant reassurance, more so than their 

other children.

During fifth grade, Tina began missing more school 

days than not because of her physical complaints. Her pa-

rents reported that her teacher had expressed concern 

about Tina’s appearing tired and tense. Tina and her pa-

rents began therapy with a child psychotherapist, who 

used a combination of psychoeducation and behavioral 

techniques targeting the anxiety symptoms. By the end of 

fifth grade, Tina’s parents noted some improvement in her 

nighttime worries and in getting to school without much 

complaint in the morning. However, during the summer, 

Tina refused to attend any type of program out of the 

house and preferred to stay at home with her mother. 

Consequently, the start of sixth grade was difficult for her. 

Each school day began with stomach complaints and wor-

ry that she would get sick at school. Because of these com-

plaints, Tina arrived at school late most days, which affect-

ed everyone’s schedule at home. Tina’s sleep disturbance 

and nighttime worries increased. On several occasions, she 

cried at school for no apparent reason. Her teacher ex-

pressed concern about Tina’s transition to sixth grade. The 

psychotherapist and Tina’s parents agreed that in addition 

to her current psychosocial treatment, a consultation for 

medication treatment should be considered.
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placebo group, a clinically meaningful and statistically
significant (p=0.041) difference between groups.

Discussion

In study 1, the extended-release venlafaxine group
showed significantly greater improvement than the pla-
cebo group on all the outcome measures. In study 2, the
extended-release venlafaxine group showed significantly
greater improvement than the placebo group on some
secondary outcome measures; the difference on the pri-
mary efficacy variable fell just short of significance. A sub-
stantial placebo response, similar to that reported in stud-
ies of adults with generalized anxiety disorder (18, 19), was
observed in both studies. The placebo response was par-
ticularly evident in study 2, which may have contributed
to its failure to show a statistical separation between ex-
tended-release venlafaxine and placebo. When data from
the two studies were pooled, participants in the extended-
release venlafaxine group showed statistically significant
improvements compared with participants in the placebo
group in the primary and all secondary outcome mea-
sures. On the nine delineated items of the Columbia K-
SADS, the mean adjusted decrease in score was 17.4 for
participants in the extended-release venlafaxine group,
compared with 12.7 points for the placebo group. CGI im-
provement score response rates for the extended-release
venlafaxine and placebo groups were 69% and 48%, re-
spectively. The findings of the individual trials are not suf-
ficient to establish the efficacy of extended-release ven-
lafaxine in treating generalized anxiety disorder in
pediatric patients according to FDA requirements,
namely, two trials with statistically significant positive re-
sults on the primary outcome measure. Nonetheless, the
pattern of improvement demonstrated in study 1, in the
pooled analysis, and, to a lesser extent, in study 2, is clini-
cally meaningful and similar to that observed in adult
populations (18, 19, 31).

Treatment with extended-release venlafaxine was gen-
erally well tolerated and was associated with few serious
adverse events or clinically significant changes in safety
assessment measures. However, the observation of statis-
tically significant changes in total cholesterol, blood pres-
sure, heart rate, weight, and height during short-term
treatment suggests that there could be clinically meaning-
ful changes associated with long-term treatment. Addi-
tional studies are needed to determine appropriate safety
monitoring for pediatric patients during long-term
treatment. Clinicians should consider monitoring basic
growth, vital sign indices, and laboratory assessments
(particularly cholesterol) with acute treatment, along with
periodic ECG assessments during long-term treatment.

Pooling data from two identically designed studies al-
lowed the identification of possible differential responses
to extended-release venlafaxine in population subgroups
that would not have been possible with a smaller sample.

The results of the subgroup analyses of the pooled data
showed that, based on the primary efficacy measure at the
final on-therapy visit, extended-release venlafaxine ap-
pears to be an effective treatment for pediatric patients
with generalized anxiety disorder, independent of age,
gender, or baseline severity of illness.

Our study had several limitations. First, the trials were
only 8 weeks long. Generalized anxiety disorder can have a
chronic course, and, untreated, it can cause significant
distress and functional impairment (2, 32). Many adult pa-
tients with generalized anxiety disorder require treatment
beyond 6 months to prevent relapse (33). The long-term
efficacy of extended-release venlafaxine in adult popula-
tions with generalized anxiety disorder has been demon-
strated (19, 31). Additional studies are needed to evaluate
its long-term efficacy in pediatric populations.

Second, because of the extensive exclusion criteria, the
population studied in these two trials is not representative
of typical patients referred to child and adolescent psychi-
atrists; it may be more representative of untreated chil-
dren and adolescents in the general community. The Re-
search Unit on Pediatric Psychopharmacology Anxiety
Study Group, which studied patients who may be more
representative of treatment populations, included three
pediatric anxiety disorders—generalized anxiety disorder,
separation anxiety disorder, and social anxiety—and
found these disorders to be highly comorbid (15). Pediat-
ric patients with generalized anxiety disorder presenting
to their family physician frequently have concurrent
mood, anxiety, or substance use disorders or take other
psychoactive medications, all of which were exclusion cri-
teria for the studies we report here. Given that many pedi-
atric patients with generalized anxiety disorder have
comorbid anxiety disorders (34), patients who had symp-
toms of other anxiety disorders but did not meet full diag-
nostic criteria were allowed to participate. As in previous
work on pediatric generalized anxiety disorder (15), pa-
tients in our samples had symptoms of other anxiety dis-
orders, particularly social anxiety.

Finally, the participating investigative sites were re-
quired to have a child and adolescent psychiatrist or a
child psychologist who received reliability training during
the study initiation meeting, but not during the study,
which may have led to rater drift, particularly in terms of
defining threshold and subthreshold diagnoses.

The 2003 Youth Risk Behavior Survey (35) found annual
incidences of 16.9% for suicidal ideation, 8.5% for suicide
attempts, and 2.9% for suicide attempts requiring medical
attention. Although this is a remarkable contrast to the low
incidence of suicidal ideation in our sample, a recent his-
tory of suicidal ideation or suicide attempt was an exclu-
sion criterion for the study. The low incidence of suicide-
related adverse events in this study also may appear to
contradict earlier guidance (36) cautioning prescribers
that an increased incidence of hostility and suicide-re-
lated adverse events was observed in studies of pediatric
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patients with major depressive disorder or generalized
anxiety disorder treated with extended-release venlafax-
ine. However, that finding was based on data from the
combined populations of studies of major depressive dis-
order and generalized anxiety disorder. Similarly, an FDA
analysis (37) using pooled data from studies of major de-
pressive disorder and generalized anxiety disorder found a
relative risk of 4.97 (95% CI=1.09–22.72) for these events
among patients treated with venlafaxine. Notably, al-
though the FDA review used different, and perhaps more
stringent, criteria to identify these events, only two events
were reported in the generalized anxiety disorder studies
(one in the venlafaxine group and one in the placebo
group). The FDA report also commented that the signal
(that is, the effect of exposure to extended-release ven-
lafaxine as compared with placebo on the risk of these
events) associated with extended-release venlafaxine was
observed only in the major depressive disorder studies. It
should be noted that the black box warning applies to all
antidepressants and diagnoses. At this time, there are in-
sufficient data to determine whether the risk of suicidality
is higher or lower in patients with generalized anxiety dis-
order (37).

Pediatric patients with depression seem to be at greater
risk of suicidal ideation compared with pediatric patients
with anxiety disorders. Nevertheless, clinicians must be
cautious when making a diagnosis of generalized anxiety
disorder and considering pharmacotherapy, since there
may be comorbid symptoms or diagnoses that are associ-
ated with an increased risk of suicidal ideation. Moreover,
clinicians should always be alert to signs of suicidal ide-
ation in pediatric patients when extended-release ven-
lafaxine is prescribed.

In summary, this is the first report of results from ran-
domized controlled clinical trials of extended-release ven-
lafaxine in the treatment of generalized anxiety disorder in
children and adolescents. The results of these two trials,
with the data analyzed separately and pooled, suggest that
extended-release venlafaxine may be effective and well
tolerated in the short-term treatment of generalized anxi-
ety disorder in children and adolescents.
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