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Objective: To compare the efficacy and
safety of paroxetine controlled release (CR)
(12.5 mg/day or 25 mg/day) versus placebo
in premenstrual dysphoric disorder (PMDD).

Method: A double-blind, randomized,
placebo-controlled trial was conducted over
3 menstrual cycles in women aged 18–45 years
with confirmed DSM-IV PMDD in 47 outpatient
centers across the United States and Canada from
November 1999 to January 2002. The primary
efficacy measure was the visual analog scale
(VAS)-Mood, which is the mean of 4 core symp-
toms: irritability, tension, depressed mood, and
affective lability.

Results: A statistically significant difference
was observed in favor of paroxetine CR 25 mg
versus placebo on the VAS-Mood (adjusted
mean difference = –12.58 mm, 95% CI = –18.40
to –6.76; p < .001) and for paroxetine CR 12.5 mg
versus placebo (adjusted mean difference = –7.51
mm, 95% CI = –13.40 to –1.62; p = .013). Parox-
etine CR was generally well tolerated.

Conclusion: Paroxetine CR doses of 12.5
mg/day and 25 mg/day are effective in treating
PMDD and are well tolerated.
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P
Mental Disorders, Fourth Edition (DSM-IV)1 as a cluster
of psychological, behavioral, and somatic symptoms that
appear regularly during the 3 to 10 days prior to menstrual
bleeding (luteal phase) and remit completely after the on-
set of menstruation (follicular phase). Essential features of
PMDD include markedly depressed mood, anxiety, ten-
sion, irritability, affective lability, feeling overwhelmed or
out of control, decreased concentration, decreased energy,
change in appetite, change in sleep, and decreased interest
in activities.1 Physical symptoms may include breast ten-
derness or swelling, bloating, joint/muscle pain, weight
gain, and headaches. These symptoms are present in most
menstrual cycles during the year and cause a significant
impact on family, work, and social functioning. While an
estimated 75% of women with regular menstrual cycles
experience premenstrual symptoms, only 3% to 9% of
women suffer from PMDD.2–6

The functional impairment associated with PMDD is
comparable to that observed in subjects suffering from
major depression and often leads to reduction in quality of
life.7,8 Women who suffer from PMDD are high utilizers of
health care resources,9,10 are twice as likely as non-PMDD
counterparts to make repeat visits to their primary care
doctor, and are over 4 times as likely to make repeat visits
to a specialist for mental health treatment.4

The underlying pathophysiology of PMDD is thought
to be associated with serotonergic dysregulation.11 This is
supported by emerging data demonstrating that selective
serotonin reuptake inhibitors (SSRIs) are highly effective
in treating this disorder.12 Fluoxetine,13 sertraline,7 paroxe-
tine,14,15 and citalopram16 have all demonstrated efficacy in
large, double-blind, clinical trials for patients with severe
premenstrual syndrome or PMDD.

PMDD is a chronic disorder with onset generally
occurring in the mid-20s that continues until menopause.
The continued monthly appearance and subsequent sub-
sidence of disabling symptoms makes PMDD unique
in that many patients are otherwise asymptomatic during
the majority of their menstrual cycle but experience
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symptoms for the 3 to 10 days prior to onset of menstrua-
tion.17 Treatment should therefore be focused on reducing
these vacillations and provide premenstrual symptom re-
duction to a level equal to the remainder of their cycle
(remission).

Aims of the Study
The aims of the study were to investigate efficacy and

safety of 2 fixed dosages of paroxetine controlled release
(CR) formulation in the treatment of patients diagnosed
with PMDD and to describe the potential for this drug to
lead to remission.

METHOD

Subject Selection
This was a multicenter, randomized, double-blind,

placebo-controlled, fixed-dose study to assess the effi-
cacy and safety of paroxetine CR in women with PMDD.
Eligible patients included women aged 18–45 years with
regular menstrual cycles (duration between 22–35 days)
and confirmed DSM-IV PMDD.1 Symptoms of the disor-
der were required to have been present in at least 9 out of
12 menstrual cycles over the previous year. To confirm
the diagnosis of PMDD, subjects were required to pro-
spectively rate their symptoms using daily diaries for 2
consecutive “reference” cycles prior to randomization.
Subjects were considered eligible for randomization if
the onset of severe premenstrual symptoms during the
luteal phase was followed by symptom subsidence during
the follicular phase based on the 4 core symptoms of
PMDD (irritability, tension, affective lability, and de-
pressed mood). To meet diagnostic criteria for PMDD for
the purposes of this trial, patients were required to demon-
strate a 200% worsening on 1 core symptom or a 100%
worsening on 2 or more symptoms during the luteal phase
relative to their follicular phase score. Patients were also
required to have a baseline Clinical Global Impressions-
Severity of Illness scale (CGI-S)18 score of ≥ 3.

Patients were considered ineligible if they met
DSM-IV criteria for other Axis I disorders (except spe-
cific phobias) in the previous 6 months, were diagnosed
with gynecological or other clinically significant disease,
had clinically significant depressive symptomatology
during the follicular phase (defined as a Montgomery-
Asberg Depression Rating Scale19 score ≥ 10 at screen-
ing), were a significant risk for suicide, were taking medi-
cation for PMDD symptoms, received previous adequate
treatment or participated in a clinical trial with an SSRI
for PMDD, or were breastfeeding or pregnant. Use of oral
or systemic contraception during the study also precluded
participation.

All potential patients provided signed informed con-
sent prior to participation. The study protocol was re-
viewed and approved by local regulatory authorities and

local Institutional Review Boards and was conducted
in accordance with the Declaration of Helsinki (1996 re-
vision) and under the principles of good clinical practice,
as laid out in the International Conference on Harmon-
isation document Good Clinical Practice Consolidated
Guideline.

Clinical Trial Methodology
Potential study candidates were evaluated based on en-

try criteria at an initial screening visit (Figure 1). Eligible
patients were instructed to begin rating their daily PMDD
symptoms in diaries using a visual analog scale (VAS) at
the start of their next menstrual cycle, for 2 consecutive
reference cycles. The use of a VAS as a valid and reliable
assessment for mood symptoms is well documented.20

The VAS consists of a 100-mm horizontal line with de-
scriptors that range from “not at all” (0 mm) to “extreme”
(100 mm). The following 11 symptoms were recorded: ir-
ritability, tension, affective lability, depressed mood, de-
creased interest, difficulty concentrating, lack of energy,
change in appetite, change in sleep pattern, feeling out of
control, and physical symptoms. The primary efficacy
variable, the “VAS-Mood” score, is a derived variable
based on the composite score of the 4 core PMDD symp-
toms (irritability, tension, depressed mood, and affective
lability) and is considered a valid, reliable, and sensitive
instrument to measure changes in premenstrual mood
symptoms.21 No medication was administered during the
first reference cycle, while single-blind placebo was ad-
ministered and taken on a daily basis during the second
reference cycle. An additional reference cycle was made
available to patients who met all entry criteria but failed
to achieve the predefined level of cyclical worsening of
core PMDD symptoms. Patients who successfully com-
pleted 2 consecutive reference cycles and met all entry
criteria were randomly assigned by computer-generated
randomization code in a 1:1:1 ratio to double-blind study
medication that consisted of paroxetine CR 25 mg, parox-
etine CR 12.5 mg, or similar-appearing placebo. Random-
ized patients were instructed to take study medication

Figure 1. Study Design

aPatients who did not qualify for inclusion in the study on the basis of
their reference cycle 1 diary scores could, at the discretion of the
investigator, enter an optional reference cycle 1(a) rather than
withdraw from the study.

Abbreviation: CR = controlled release.

No Study Medication Placebo

Reference Cycle

Paroxetine CR 25 mg

Paroxetine CR 12.5 mg

Placebo

1 1(a)a 2 1 2 3
Treatment Cycle

54



Pearlstein et al.

Prim Care Companion J Clin Psychiatry 2005;7(2)56

orally, once daily in the morning, continuously through-
out the menstrual cycle.

After randomization, study visits were scheduled to
occur within the first 3 days of the onset of menses for up
to 3 treatment cycles. Patients continued to document
their symptoms throughout the study by recording VAS
scores on a daily basis for each of the 11 items in their dia-
ries. Other efficacy assessments conducted at the visit in-
cluded the CGI-S, the CGI-Improvement scale (CGI-I),18

and a patient-rated assessment of impairment (Sheehan
Disability Scale [SDS]).22 Vital signs, laboratory data, and
adverse events data were also collected during the study.

Patients who completed the study were eligible to enter
into a 3-month extension study. Patients who withdrew
during the study or were ineligible to enter the extension
study were followed for up to 28 days after their last dose
of study medication (follow-up phase).

Study Objectives
The primary objective of this study was to compare the

efficacy of daily treatment throughout the menstrual cycle
with paroxetine CR (12.5 mg/day or 25 mg/day) versus
placebo. The secondary objective of the study was to as-
sess the safety of treatment with paroxetine CR. The pri-
mary efficacy variable was the change in the mean luteal
phase VAS-Mood scores from baseline to end of treat-
ment cycle 3. Secondary outcome measures included
change from baseline to treatment cycle 3 in the sum of
the 11 VAS symptoms (VAS-Total), physical symptoms,
social impairment, the proportion of patients showing re-
sponse defined as a ≥ 50% reduction from baseline VAS-
Mood scores, the proportion of patients showing response
defined as a CGI-I item score of 1 (very much improved)
or 2 (much improved), and the proportion of patients in
remission defined as a VAS-Mood score less than or equal
to the baseline mean follicular phase score.

Statistical Methods
A sample size of 86 evaluable patients in each of the

3 study arms provided 90% power to detect a difference
of 16.3 mm (common standard deviation of 33.5 mm) be-
tween either dose of paroxetine CR and placebo in the
change from baseline in the primary efficacy variable
VAS-Mood. Allowing for a 20% attrition rate, this re-
sulted in a target of 108 patients randomly assigned to
each treatment group, a total of 324 patients overall. To
adjust for the 2 paroxetine versus placebo comparisons, a
2-sided alpha level of 0.025 was used.

A normal, linear regression model was used to analyze
the primary variable, adjusting for the following pre-
specified covariates regardless of their significance: treat-
ment group, center, baseline VAS-Mood score, and age
(in years) at entry to the study. Centers with few patients
were grouped with centers with larger numbers of pa-
tients, the smallest center being grouped with the largest

center. The same model was fitted to each continuous sec-
ondary variable with the remaining responder endpoints
analyzed using logistic regression (adjusting for the same
covariates, except CGI-I, for which a baseline value does
not exist). All models were fitted using the SAS computer
package.23

For all efficacy measures, the primary conclusions
were based on the treatment cycle 3 study endpoint using
the last-observation-carried-forward (LOCF) approach
to handle missing data. Supportive analyses were also per-
formed on the observed cases data at each treatment cycle.
All hypothesis testing was 2-sided. For the primary end-
point alone, an adjustment for the 2 treatment compari-
sons was made using Hochberg’s modification to the
Bonferroni inequality.24

For each of the individual VAS items, the patient’s
mean score was calculated for each luteal phase by aver-
aging the item score over the last 5 days of the luteal phase
prior to onset of menstruation. A mean item score was de-
rived only when scores were available for at least 4 of the
5 designated days. The patient’s mean luteal phase VAS-
Mood score was then calculated as the mean of the luteal
phase core item scores, provided that at least 3 scores
were available.

Change from baseline values were calculated as the
value at a particular treatment visit minus the patient’s
baseline measurement. For efficacy analyses, only those
patients who had at least 1 postbaseline efficacy assess-
ment were included.

RESULTS

Patients
The study was carried out in 47 outpatient centers

across the United States and Canada from November 1999
until January 2002. A total of 1974 women were screened
for the study during an initial assessment, of which 1603
were screen-only patients (Figure 2): 762 patients did
not meet study screening or baseline entry criteria, 368
patients were lost to follow-up, 380 withdrew for other
reasons (including withdrawal of consent, pregnancy,
moving, etc.), 76 were withdrawn due to protocol devia-
tions, and 17 patients were withdrawn due to a baseline
(prerandomization) adverse event. The remaining 371 pa-
tients successfully completed the reference phase and
were randomly assigned to double-blind study medica-
tion. As defined in the protocol, randomized patients were
to be included in the intent-to-treat (ITT) population if
they received at least 1 dose of double-blind study medi-
cation treatment and had at least 1 postbaseline assess-
ment. Twelve randomized patients did not satisfy the lat-
ter criterion and were excluded from all efficacy and
safety analyses: 5 patients in the 25-mg group, 6 in the
12.5-mg group, and 1 in the placebo group. Of the remain-
ing 359 patients, 120 were randomly assigned to 25 mg of
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paroxetine CR, 115 to 12.5 mg of paroxetine CR, and 124
to placebo.

Baseline Data
Baseline demographic characteristics and age at onset

of PMDD for ITT patients were well balanced across
treatment groups (Table 1). The mean age at study entry
was 36 years, and the majority (94.7%) of patients were
white. Additionally, there were no marked differences
at baseline with respect to severity of PMDD symptoms,
functional impairment as measured by the SDS items,
or global assessments across treatment groups (Table 2).
Global assessments of disease severity at baseline re-
vealed the presence of moderate-to-marked illness that
was accompanied by substantial impairment in areas of
social functioning such as work life, social life, and fam-
ily life. Mean baseline VAS-Mood scores ranged from
52 mm to 55 mm across treatment groups and were

similar to baseline scores observed in previous PMDD
studies.13–15,25

Efficacy Endpoints
The mean scores in Table 3 show that improvements in

VAS-Mood were observed within the first treatment cycle
for all 3 treatment groups, and the improvements seen in
the paroxetine CR groups (25 mg and 12.5 mg) were con-
sistently superior to placebo through all treatment cycles.
A summary of the adjusted mean change from baseline
scores for the VAS-Mood and the component items is pre-
sented in Table 4. At study endpoint (treatment cycle 3
LOCF), a statistically significant difference was observed
in favor of paroxetine CR 25 mg versus placebo on the
VAS-Mood (adjusted mean difference = –12.58 mm, 95%
CI = –18.40 to –6.76; p < .001). A statistically significant
difference in VAS-Mood scores was also observed at end-
point in favor of paroxetine CR 12.5 mg versus placebo
(adjusted mean difference = –7.51 mm, 95% CI = –13.40
to –1.62; p = .013). In a supplementary analysis of the
VAS-Mood, no statistically significant interactions were
found between treatment and the other main effects. As
shown in Table 4, the benefit of paroxetine CR on VAS-
Mood scores was observed in each of the 4 core mood
symptoms of PMDD: irritability, tension, affective labil-
ity, and depressed mood.

Paroxetine CR also demonstrated greater mean re-
ductions in VAS-Total scores compared with placebo
at each timepoint (Figure 3). At the treatment cycle
3 LOCF endpoint, statistically significant differences in
mean changes were observed in favor of paroxetine
CR 25 mg versus placebo (adjusted mean difference =
–123.72 mm, 95% CI = –183.21 to –64.23; p < .001) as

Figure 2. Study Flow

1974 Screened

1212 Eligible

371 Randomized

762 Did not meet
study criteria

82 Completed trial 89 Completed trial 96 Completed trial

38 Did not complete trial
20 Adverse event
10 Lost to follow-up
5 Protocol deviation
3 Other reason
0 Lack of efficacy

26 Did not complete trial
12 Adverse event
4 Lost to follow-up
2 Protocol deviation
5 Other reason
3 Lack of efficacy

28 Did not complete trial
9 Adverse event
3 Lost to follow-up
5 Protocol deviation
8 Other reason
3 Lack of efficacy

125 Randomized to
25 mg/d paroxetine

120 Received treatment as
allocated

5 Did not receive treatment or
no postbaseline assessment

125 Randomized to placebo
124 Received treatment as

allocated
1 Did not receive treatment or

no postbaseline assessment

121 Randomized to
12.5 mg/d paroxetine

115 Received treatment as
allocated

6 Did not receive treatment or
no postbaseline assessment

841 Withdrew
368 Lost to follow-up
380 Other reason
76 Protocol deviation
17 Baseline adverse

event

Table 1. Baseline Characteristics (ITT population)
Paroxetine CR

25 mg 12.5 mg Placebo
Characteristic (N = 120) (N = 115) (N = 124)
Age, y

Mean (SD) 36.5 (4.87) 36.4 (5.82) 35.8 (5.79)
Range 20 to 45 20 to 45 19 to 45

Race, N (%)
White 116 (96.7) 108 (93.9) 116 (93.5)
Black 2 (1.7) 1 (0.9) 7 (5.6)
Other 2 (1.7) 6 (5.2) 1 (0.8)

Weight, mean (SD), kg 74.9 (18.19) 70.4 (15.98) 71.0 (16.56)
Age at onset of PMDD, 26.8 (7.94) 25.8 (7.26) 26.0 (7.80)

mean (SD), y
Abbreviations: CR = controlled release, ITT = intent-to-treat,

PMDD = premenstrual dysphoric disorder.
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well as for paroxetine CR 12.5 mg versus placebo (ad-
justed mean difference = –78.18 mm, 95% CI = –138.3
to –18.10; p = .011).

An analysis of response based on a 50% reduction
from baseline luteal VAS-Mood score showed that 76%
of patients randomly assigned to 25 mg of paroxetine CR
and 67% of patients randomly assigned to 12.5 mg of
paroxetine CR met criteria for a satisfactory treatment re-
sponse at endpoint. The response rate among placebo pa-
tients was lower, at 50%. In logistic regression analysis,
the estimated odds of responding on paroxetine CR treat-
ment were between 2 to 3 times higher than responding to
placebo and statistically significant for both doses of
paroxetine CR when compared with placebo (Table 5).
An analysis of remission defined as an endpoint luteal
VAS-Mood score less than or equal to the baseline mean
follicular phase score also demonstrated that paroxetine
CR was superior to placebo. Remission rates for the
paroxetine CR 25-mg and 12.5-mg groups were 31% and
27%, respectively, compared with a 9% rate among pla-
cebo patients. The corresponding odds of achieving re-

mission on paroxetine CR treatment were 4 to 5 times
greater than placebo (Table 6).

Analysis of social functioning based on changes in the
SDS individual item scores (work, social, and family life)
showed that paroxetine CR was superior to placebo in
improving impairment associated with each of these do-
mains. Paroxetine CR 25 mg was statistically signif-
icantly superior to placebo in each domain, while 12.5 mg
showed statistical superiority over placebo in family life
alone (Table 7).

Tolerability
Paroxetine CR was generally well tolerated during this

3-month clinical trial. A total of 41 (11.4%) of the 359 ITT
patients were withdrawn from the study due to an adverse
event. These were 20 patients (17%) from the paroxetine
CR 25-mg group, 12 patients (10%) from the paroxetine
CR 12.5-mg group, and 9 patients (7%) from the placebo
group. The most common adverse event leading to with-
drawal was asthenia, which occurred in 7 patients in the
25-mg group, 3 patients in the 12.5-mg group, and 3 pa-
tients in the placebo group. The proportion of patients ex-
periencing at least 1 treatment-emergent adverse event,
defined as any adverse event that emerged during treat-
ment or that worsened relative to the pretreatment state,
was 86% in the paroxetine CR 25-mg group, 74% in the
paroxetine CR 12.5-mg group, and 64% in the placebo
group. The most common adverse events (≥ 5% in either
paroxetine group and twice the rate of placebo) were
nausea, asthenia, decreased libido, somnolence, female
genital disorders (e.g., anorgasmia, difficulty reaching or
achieving orgasm, delayed orgasm, and sexual dysfunc-

Table 2. Baseline Scores in Efficacy Rating Scalesa

Paroxetine CR
25 mg 12.5 mg Placebo

Instrument N Mean (SD) N Mean (SD) N Mean (SD)
VAS-Mood 120 51.5 (22.16) 114 55.1 (21.17) 124 52.6 (21.79)
Individual VAS item

Irritability 120 59.5 (20.90) 114 61.1 (21.51) 124 60.8 (20.88)
Tension 120 54.0 (24.52) 114 57.8 (24.25) 124 54.9 (24.65)
Depressed mood 120 42.8 (28.11) 114 48.1 (25.67) 124 44.5 (27.64)
Affective lability 120 49.8 (26.68) 114 53.5 (24.60) 124 50.3 (26.39)
Decreased interest 120 42.3 (27.44) 114 50.9 (27.44) 124 44.1 (28.86)
Difficulty concentrating 120 39.6 (28.44) 114 45.5 (30.03) 123 42.5 (30.26)
Lack of energy 120 49.3 (28.56) 113 55.6 (28.77) 124 52.0 (28.83)
Change in appetite 120 46.2 (28.88) 114 50.3 (29.35) 124 49.5 (28.56)
Change in sleep pattern 120 45.3 (29.75) 114 53.1 (31.64) 124 53.9 (30.75)
Feeling out of control 120 42.6 (30.62) 113 49.5 (28.26) 124 46.6 (28.68)
Physical symptoms 120 56.1 (28.28) 114 59.8 (28.30) 124 60.6 (27.12)

VAS-Total 120 527.6 (243.00) 114 585.1 (250.14) 124 559.5 (248.35)
SDS item

Work 114 4.9 (2.36) 108 5.4 (2.49) 113 5.0 (2.53)
Social life 115 5.7 (2.20) 110 6.0 (2.51) 117 5.7 (2.48)
Family life 115 6.5 (2.24) 110 6.9 (2.20) 116 6.8 (2.27)

CGI-S 120 4.4 (0.75) 114 4.5 (0.72) 121 4.5 (0.84)
aRaw scores are shown.
Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale, CR = controlled

release, SDS = Sheehan Disability Scale, VAS = visual analog scale.

Table 3. VAS-Mood Scores by Treatment Cyclea

Paroxetine CR

Treatment 25 mg 12.5 mg Placebo
Cycle N Mean (SD) N Mean (SD) N Mean (SD)
Baseline 120 51.5 (22.16) 114 55.1 (21.17) 124 52.6 (21.79)
Cycle 1 103 20.9 (22.16) 103 26.9 (26.55) 118 36.2 (25.47)
Cycle 2 93 15.5 (20.80) 95 20.6 (21.46) 107 32.2 (24.05)
Cycle 3 78 16.9 (19.36) 92 20.1 (23.09) 95 27.8 (23.12)
aRaw scores are shown.
Abbreviations: CR = controlled release, VAS = visual analog scale.
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tion), dizziness, insomnia, sweating, concentration im-
paired, diarrhea, yawn, vomiting, and constipation (Table
8). Changes in mean weight from baseline to treatment
cycle 3 were similar across treatment groups.

There were 156 patients observed during the follow-up
phase of the study (25 mg, N = 52; 12.5 mg, N = 43; pla-
cebo, N = 61). The most common adverse event reported
during this phase was dizziness, reported in 5 patients in
the 25-mg group, 4 patients in the 12.5-mg group, and
none in the placebo group.

DISCUSSION

This study demonstrated that paroxetine CR, at doses
of 25 mg/day and 12.5 mg/day, is effective in treating the
core mood symptoms of PMDD as measured by the pri-
mary measure of efficacy, the VAS-Mood. This primary
outcome parameter is comprised of measures of irritabil-
ity, tension, depressed mood, and affective lability. A sta-
tistically significant improvement was demonstrated in all
of these symptoms individually, as well as on the compos-
ite VAS-Mood scale for both doses of paroxetine CR
compared with placebo. Results also showed that both
doses of paroxetine CR were significantly superior to pla-
cebo on promoting changes on the VAS-Total, the sum of

all 11 symptoms that compose the DSM-IV criteria for
PMDD (irritability, tension, affective lability, depressed
mood, decreased interest, difficulty concentrating, lack of
energy, change in appetite, change in sleep pattern, feel-
ing out of control, and physical symptoms). Similar to
previous findings with fluoxetine13 and sertraline,7 the
improvement in PMDD symptoms was observed within
the first treatment cycle.

Additional corroborative evidence supporting the ef-
ficacy of 25 mg and 12.5 mg of paroxetine CR was
provided by a responder analysis based on clinically rel-
evant reductions in PMDD symptomatology. Up to 76%

Table 4. Summary of Adjusted Mean Change From Baseline
in VAS-Mood Item Scoresa,b

Treatment Difference

VAS Item mmc 95% CI p Value
VAS-Mood

Paroxetine CR 25 mg –12.58 –18.40 to –6.76 < .001
vs placebo

Paroxetine CR 12.5 mg –7.51 –13.40 to –1.62 .013
vs placebo

Component items
Irritability

Paroxetine CR 25 mg –14.55 –21.13 to –7.98 < .001
vs placebo

Paroxetine CR 12.5 mg –9.95 –16.59 to –3.31 .003
vs placebo

Tension
Paroxetine CR 25 mg –13.34 –19.64 to –7.05 < .001

vs placebo
Paroxetine CR 12.5 mg –6.79 –13.16 to –0.41 .037

vs placebo
Affective lability

Paroxetine CR 25 mg –12.54 –18.58 to –6.51 < .001
vs placebo

Paroxetine CR 12.5 mg –7.53 –13.64 to –1.43 .016
vs placebo

Depressed mood
Paroxetine CR 25 mg –10.13 –16.11 to –4.14 .001

vs placebo
Paroxetine CR 25 12.5 mg –5.85 –11.91 to 0.20 .058

vs placebo
aResults are for the treatment cycle 3 last-observation-carried-forward

analysis.
bAdjusted for center group, baseline score, and age.
cTreatment differences are calculated as paroxetine CR minus placebo.
Abbreviations: CR = controlled release, VAS = visual analog scale.

Figure 3. Mean VAS-Total Score by Cyclea

aRaw scores are shown.
Abbreviations: CR = controlled release, VAS = visual analog scale.
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Table 5. Response Based on 50% Reduction From Baseline
Luteal VAS-Mood Scores at Endpointa

Responders, Odds
Treatment N/N (%) Ratiob 95% CI p Value
Paroxetine CR, 25 mg 80/105 (76.2) 3.37 1.86 to 6.13 < .001
Paroxetine CR, 12.5 mg 69/103 (67.0) 1.96 1.11 to 3.45 .021
Placebo 59/118 (50.0) … … …
aResults are for the treatment cycle 3 last-observation-carried-forward

analysis.
bThe odds ratio represents the odds of responding with paroxetine CR

relative to placebo.
Abbreviations: CR = controlled release, VAS = visual analog scale.

Table 6. Remissiona Based on VAS-Mood Scoresb

Responders, Odds
Treatment N/N (%) Ratioc 95% CI p Value
Paroxetine CR, 25 mg 33/105 (31.4) 5.41 2.46 to 11.87 < .001
Paroxetine CR, 12.5 mg 27/102 (26.5) 4.31 1.92 to 9.69 < .001
Placebo 10/118 (8.5) … … …
aRemission is defined as an endpoint luteal VAS-Mood score less than

or equal to the baseline follicular VAS-Mood score.
bResults are for the treatment cycle 3 last-observation-carried-forward

analysis.
cThe odds ratio represents the odds of remission with paroxetine CR

relative to placebo.
Abbreviations: CR = controlled release, VAS = visual analog scale.

58



Pearlstein et al.

Prim Care Companion J Clin Psychiatry 2005;7(2)60

of patients treated with paroxetine CR 25 mg and 67% of
patients treated with paroxetine CR 12.5 mg were consid-
ered responders, defined as a 50% reduction from baseline
VAS-Mood scores. These response rates are comparable
to the response rates seen with other SSRIs in PMDD such
as fluoxetine (52%)13 and sertraline (62%)7.

In this study, patients receiving paroxetine CR were up
to 5 times more likely to achieve remission compared with
patients receiving placebo. Given that only 9% of placebo
patients realized this level of improvement, it could be
suggested that in addition to being a clinically meaningful
endpoint, remission, as defined here, serves as a valuable
discriminator between drug and placebo.

While these results suggest additional improvement
for the 25-mg paroxetine CR group relative to the 12.5-mg
paroxetine CR group for efficacy, the safety data suggest
increased tolerability for the 12.5-mg paroxetine CR
group, with only 10% of patients dropping out due to ad-
verse events (17% for paroxetine CR 25 mg and 7% for

placebo). This is in contrast to previous reports, which in-
dicated that higher doses of fluoxetine (60 mg/day) were
of no additional benefit in treating PMDD compared with
a lower dose (20 mg/day) and caused increased adverse
events.13

The strict entry criteria for this study assured that the
appropriate population of PMDD subjects was studied.
The mean follicular phase VAS-Mood score at baseline
for all 3 treatment groups was between 6.0 and 6.5, while
the corresponding mean luteal phase score was between
51.5 and 55.1, representing a substantial change between
follicular and luteal phases, consistent with the diagnosis
of PMDD. The number of subjects randomly assigned in
relation to the number of patients screened (371/1974,
19%) demonstrates the stringent requirements for a diag-
nosis of PMDD and the complexity of prospective assess-
ments of the cyclical nature of such symptoms.

Consistent with previous studies, this study population
of subjects with PMDD demonstrated a substantial level
of functional impairment at baseline. Baseline SDS scores
were among the highest documented levels of impairment
associated with a mental disorder.26 This was particularly
apparent for the family life domain, which measures im-
pairment in the patient’s ability to relate to family mem-
bers and conduct routine daily activities such as managing
the home, shopping, and cleaning. Paroxetine CR was as-
sociated with improvement in the patient’s family, social,
and work life.

Although data from this study, conducted in both the
United States and Canada, are comparable to a recent
study of controlled-release paroxetine conducted solely in
the United States,15 interpretation of these data is limited
by several factors. One constraint is the homogeneous
population studied in this trial (i.e., 95% white). The
population in this trial also met criteria for moderate-to-
severe PMDD without psychiatric comorbidity. Future
studies should include ethnic minorities, as well as a
broader spectrum of symptom severity and psychiatric co-
morbidity, to increase the generalizability of the benefit
observed in patients in this study.

In conclusion, paroxetine CR at doses of both 12.5
mg/day and 25 mg/day is effective in treating symptoms

Table 7. Summary of Analysis of Adjusted Change From Baseline in SDS Individual Item Scores (ITT population)a,b

Pairwise Comparisons

No. of Adjusted Mean (SE) Paroxetine 25 mg vs Placebo Paroxetine 12.5 mg vs Placebo

Patients Used Paroxetine CR Treatment Treatment
SDS Item in Analysis 25 mg 12.5 mg Placebo Differencec 95% CI p Value Differencec 95% CI p Value
Work 291 –3.14 (0.25) –3.05 (0.26) –2.45 (0.24) –0.68 –1.34 to –0.03 .042 –0.59 –1.26 to 0.07 .082
Social/leisure 299 –3.49 (0.25) –3.24 (0.25) –2.71 (0.23) –0.78 –1.42 to –0.14 .017 –0.52 –1.17 to –0.12 .111
Family/home 298 –4.04 (0.27) –4.00 (0.27) –3.10 (0.26) –0.94 –1.66 to –0.22 .010 –0.90 –1.61 to –0.18 .014
aResults are for the treatment cycle 3 last-observation-carried-forward analysis.
bAdjusted for center group, baseline score, and age.
cTreatment differences are calculated as paroxetine CR minus placebo.
Abbreviations: CR = controlled release, ITT = intent-to-treat, SDS = Sheehan Disability Scale.

Table 8. Treatment Phase–Emergent Adverse Events
(ITT population) Most Frequently Reported (≥ 5% in
any treatment group)

Paroxetine CR
25 mg 12.5 mg Placebo

Adverse Event (N = 120), (N = 115), (N = 124),
(preferred term) N (%) N (%) N (%)
Nausea 35 (29.2) 18 (15.7) 12 (9.7)
Asthenia 28 (23.3) 21 (18.3) 13 (10.5)
Headache 17 (14.2) 17 (14.8) 16 (12.9)
Libido decreased 17 (14.2) 10 (8.7) 8 (6.5)
Somnolence 16 (13.3) 12 (10.4) 3 (2.4)
Female genital disorders 14 (11.7) 11 (9.6) 4 (3.2)
Dizziness 11 (9.2) 4 (3.5) 3 (2.4)
Insomnia 11 (9.2) 7 (6.1) 2 (1.6)
Sweating 10 (8.3) 4 (3.5) 2 (1.6)
Concentration impaired 8 (6.7) 3 (2.6) 1 (0.8)
Diarrhea 8 (6.7) 9 (7.8) 4 (3.2)
Yawn 7 (5.8) 2 (1.7) 1 (0.8)
Vomiting 6 (5.0) 0 (0) 2 (1.6)
Infection 5 (4.2) 9 (7.8) 5 (4.0)
Respiratory disorder 5 (4.2) 7 (6.1) 14 (11.3)
Constipation 3 (2.5) 7 (6.1) 1 (0.8)
Dysmenorrhea 3 (2.5) 3 (2.6) 8 (6.5)
Sinusitis 2 (1.7) 6 (5.2) 4 (3.2)
Abbreviations: CR = controlled release, ITT = intent-to-treat.
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of PMDD and in improving social functioning. Response
to treatment can be expected within the first treatment
cycle, and most patients (up to 76% in this sample) dem-
onstrated a significant improvement at endpoint in the key
symptoms of irritability, tension, affective lability, and de-
pressed mood.

Drug names: citalopram (Celexa and others), fluoxetine (Sarafem
and others), paroxetine (Paxil and others), sertraline (Zoloft).
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