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remenstrual syndromes are quite prevalent. From
3% to 8% of women of reproductive age suffer from

Intermittent Luteal Phase Sertraline Treatment
of Dysphoric Premenstrual Syndrome

Uriel Halbreich, M.D., and Jordan W. Smoller, M.D.

Background: Dysphoric premenstrual syn-
drome (PMS) has been associated with serotoner-
gic dysregulation, and serotonergic medications
have been reported to alleviate the symptoms of
PMS. We investigated the effects of the serotonin
reuptake inhibitor sertraline given during only the
luteal phase in women with dysphoric PMS.

Method: After baseline ratings were obtained
during two menstrual cycles, 15 women with dys-
phoric PMS who also met DSM-IV criteria for
premenstrual dysphoric disorder (PMDD) entered
single-blind treatment with sertraline 100 mg/day
for one full menstrual cycle. Women who re-
sponded to this treatment were randomly assigned
to a four-cycle double-blind placebo-controlled
crossover study in which sertraline 100 mg/day or
placebo was each given only during luteal phases
of two consecutive menstrual cycles.

Results: Eleven (79%) of fourteen women
responded to single-blind full-cycle treatment
with sertraline and were randomly assigned to the
double-blind crossover study. Three patients
dropped out of the study while taking placebo
owing to nonresponse. For the remaining patients,
sertraline given during the luteal phase produced
significant improvements in depression, impair-
ment, and global ratings compared with placebo
and was equivalent in efficacy to sertraline given
during the entire menstrual cycle.

Conclusion: Women with dysphoric PMS who
responded to continuous sertraline treatment re-
sponded equally well to sertraline treatment that
was restricted to the luteal phase. Luteal phase
treatment may have advantages in side effect bur-
den and costs. Larger controlled trials are war-
ranted to confirm this finding.

(J Clin Psychiatry 1997;58:399–402)

Received Feb. 26, 1997; accepted June 3, 1997. From the Biobe-
havioral Program, State University of New York (SUNY) Clinical Center at
Buffalo (Dr. Halbreich), and the Department of Psychiatry, Massachusetts
General Hospital, Boston (Dr. Smoller).

Supported in part by NIMH grant R01-MH45911 and an unrestricted
grant from Pfizer Inc. We are grateful to Sharon Plaut, R.N., for clinical
assistance and data collection.

Reprint requests to: Uriel Halbreich, M.D., Director, Biobehavioral
Research, SUNY Clinical Center, BB 170, 462 Grider Street, Buffalo, NY
14215.

P
dysphoric premenstrual syndrome (PMS) or premenstrual
dysphoric disorder (PMDD).1–3 The exact pathobiology
of dysphoric PMS is still unknown, but it is well estab-
lished that serotonergic abnormalities play a major role in
this process.4 Accordingly, several reports indicate that
serotonergic agonists are efficacious in the treatment of
this disorder. Among others, fluoxetine,5 sertraline,6

d-fenfluramine,7 fluvoxamine,8 paroxetine,9 clomipra-
mine,10 and nefazodone11 all have been reported to be ben-
eficial for women with dysphoric PMS. However, in these
treatment trials, the medications were administered on a
continuous basis during the entire menstrual cycle, in-
cluding the nonsymptomatic phases. Several case reports
of treatment with fluoxetine12 and a preliminary placebo-
controlled study of clomipramine13 suggest that intermit-
tent dosing limited to the luteal phase might be a suffi-
cient and efficacious treatment for PMS.

Therefore, we tested the hypothesis that women suffer-
ing from dysphoric PMS who responded to continuous
treatment with sertraline would also respond to the same
treatment when it is limited to the luteal phase.

METHOD

Subjects were recruited by advertisement in local
newspapers and posted notices (offering free treatment to
women aged 24–45 who had regular menstrual cycles and
who suffered from PMS). Responders were first screened
by a structured telephone interview that covered inclusion
and exclusion criteria. Women were included if they were
between the ages of 24 and 45 years, had regular men-
strual cycles lasting 25–34 days, had not met criteria for
any DSM-IV major diagnoses for at least 6 months, and
met DSM-IV criteria for PMDD14 and criteria for dyspho-
ric PMS.15 Participants were physically healthy and were
not taking any medications.

Premenstrual symptoms were prospectively confirmed
for at least two menstrual cycles using a modified Daily
Rating Form (DRF), which included the DSM-IV PMDD
items.16 Women whose DRF confirmed PMDD symptoms
during the late luteal phase (severity score of at least 4 on
a severity scale of 1–6 [1 = not having any symptoms at
all, 6 = most severe] for at least 3 days) and no symptoms
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during the mid-follicular phase (severity less than
3 = mild) were invited for a face-to-face interview during
which they were evaluated with the Structured Clinical In-
terview for DSM-IV, Outpatient Version (SCID-OP)17 and
the Hamilton Rating Scale for Depression (HAM-D).18

They also underwent a thorough physical examination,
ECG, and blood and urine laboratory tests. Ovulation was
determined by an LH-surge urine test. Study procedures
were fully explained to candidates before they signed a
consent form, which also included an agreement to use ad-
equate mechanical contraception. Patients entered a single-
blind treatment with sertraline 100 mg/day for one entire
menstrual cycle. If they responded well (see Efficacy
Evaluation) during this cycle, they were randomly as-
signed to a double-blind placebo-controlled crossover
treatment during four menstrual cycles. During the double-
blind treatment, sertraline 100 mg/day or placebo was
given for two consecutive cycles each during the 14 days
preceding the next expected menses (the luteal phase).

Efficacy Evaluation
Patients completed DRFs throughout the entire study.

They came for office visits during each late luteal phase,
during which the adverse events as well as results from
Clinical Global Impressions (CGI) scale,19 CGI-Improve-
ment (CGI-I) scale, HAM-D, and patients’ subjective re-
ports were recorded and DRFs were evaluated. To be con-
sidered a responder, a patient had to no longer meet criteria
for PMDD and dysphoric PMS, have a CGI score ≤ 3, have
at least a 50% decrease in HAM-D score, and report that
she was no longer dysphoric during the late luteal phase.

Statistical Analysis
Treatment responses during the second cycle of each

treatment modality were compared to each other, to the re-
sponse during the single-blind cycle, and to the baseline lu-
teal phase, using a repeated-measures analysis of variance
(ANOVA) and post hoc comparisons with a Bonferroni ad-
justment for an experiment-wise alpha level of < .05.

Subjects
Thirty-two patients were eligible for the face-to-face as-

sessment (over 60 were screened). Twenty-seven patients
were eligible for the study, of whom 15 actually entered the
single-blind phase. The 12 patients who did not enter the
single-blind phase dropped out owing to time demands (7
patients), refusal of gynecologic or mammographic exami-
nation (2 patients), noncompliance with appointments (1
patient), and being prescribed sertraline by their family
physician (2 patients). Mean ± SD age of patients who
completed the single-blind phase was 33.6 ± 6.9 years.
Nine had children (2 or 3 offspring each), and 5 had a past
history of postpartum depression, 2 of whom also had a
past history of major depressive disorder. One patient had a
lifetime history of a severe grief reaction, and 8 patients

had no past history of any mental disorder (except PMS).
None of the patients had had any previous psychotropic
treatment for PMS. Ten patients had used oral contracep-
tives in the past; 5 of them had dysphoric side effects, and
2 reported improvement of their PMS (specific type of
oral contraceptives was not clear). Only 3 patients had no
family history of mental disorder. Two had a family his-
tory of PMS, 2 had a family history of alcoholism, and the
others had multiple relatives with mental disorders
(mostly depression and alcoholism).

RESULTS

One patient dropped out during the single-blind sertra-
line full-cycle treatment (noncompliance). Eleven (79%)
of the 14 compliant patients were considered responders
to the treatment and were randomly assigned to the
double-blind crossover intermittent dosing phase, which
was completed by 8 patients. Three patients dropped out,
all of whom were taking placebo (2 reported reappearance
of premenstrual dysphoria and therefore stopped treat-
ment before entering the sertraline phase, and 1 who had
responded to the previous intermittent sertraline treatment
became pregnant while taking placebo to which she did
not respond). All patients who responded well to continu-
ous sertraline reported continuation of response to inter-
mittent sertraline (9/9), while only 2 patients responded
well to placebo. In these patients, positive response to pla-
cebo was limited to the cycle immediately following the
crossover from sertraline.

ANOVA comparing severity measures during the late
luteal phase at baseline, full-cycle sertraline treatment, lu-
teal phase sertraline treatment, and luteal phase placebo
treatment within subjects showed a significant main effect
for the HAM-D (F = 17.3, p < .0001) (Figure 1). Mean
(± SD) values of outcome measures in each trial stage are
presented in Table 1. Post hoc comparisons indicated sig-
nificant differences between full-cycle sertraline treat-

Figure 1. Hamilton Rating Scale for Depression Ratings
During the Late Luteal Phase in Patients at Baseline and
During Treatment With Sertraline and Placebo
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ment and baseline, full-cycle sertraline treatment and lu-
teal placebo treatment, and luteal sertraline treatment and
luteal placebo treatment but not between full-cycle and lu-
teal phase sertraline treatment. Similar results were ob-
tained for the CGI ratings (F = 38.2, p < .0001); DRF de-
pression ratings (F = 19.8, p < .0001; Figure 2); and DRF
impairment ratings (F = 10.3, p < .0004; Figure 3), except
that the comparison of impairment scores between the
full-cycle sertraline and luteal placebo phases (p = .04)
did not reach the Bonferroni-corrected significance (see
Table 1).

Concomitant and Side Effects
During intermittent sertraline treatment, patients

(N = 9) complained of headache (N = 6), dry mouth
(N = 5), insomnia (N = 5), sedation (N = 4), urinary fre-
quency (N = 4), fatigue (N = 4), nausea (N = 3), flatulence
(N = 3), confusion (N = 2), and constipation, abdominal
cramps, skin eruptions, light-headedness, and anxiety

(N = 1 for each). None of the concomitant or adverse ef-
fects were reported as being severe. Three patients had
side effects while taking placebo: headache, insomnia,
flatulence, and urinary frequency (N = 1); dry mouth and
fatigue (N = 1 for each).

DISCUSSION

This preliminary study demonstrates that patients with
dysphoric PMS who respond well to continuous treatment
with sertraline also respond well when this treatment is
limited to the luteal phase of the menstrual cycle. These
results are in accordance with a study of clomipramine13

and case reports of fluoxetine12 and might suggest that
women with dysphoric PMS do not require continuous
treatment for their entire reproductive life. Intermittent
dosing is also less expensive and might reduce possible
long-term side effects of serotonin reuptake inhibitors
(SRIs) by reducing exposure to the medication.

Table 1. Outcome Measure Ratings During the Late Luteal Phase in Patients at Baseline
and During Treatment With Sertraline and Placeboa

HAM-Db CGIc DRF-Dd DRF-Ie

Variable Mean SD Mean SD Mean SD Mean SD

A: Luteal baseline 25.13 7.38 4.86 0.69 4.07 1.11 3.99 1.59
B: Full-cycle sertraline 6.13 6.06 1.57 0.79 1.30 0.49 1.29 0.50
C: Luteal sertraline 7.75 5.18 1.86 0.90 1.40 0.49 1.57 0.76
D: Luteal placebo 24.88 7.16 4.14 0.38 3.34 1.23 3.61 1.73

Pairwise Comparisons
A vs B p < .0001* p < .0001* p < .0001* p = .0008*
A vs C p < .0001* p < .0001* p < .0001* p < .0001*
B vs C p = .94 p = .16 p = .59 p = .36
B vs D p < .0001* p < .0001* p = .001* p = .04
C vs D p < .0001* p < .0001* p = .0004* p = .007*

aAbbreviations: HAM-D = Hamilton Rating Scale for Depression; CGI = Clinical Global Impressions
Scale; DRF-D = Daily Rating Form for depression; DRF-I = Daily Rating Form for impairment.
bHAM-D main effect: F = 17.26, p < .0001.
cCGI main effect: F = 38.20, p < .0001.
dDRF-D main effect: F = 19.76, p < .0001.
eDRF-I main effect: F = 10.25, p < .0004.
*Significant at .05 level with Bonferroni correction.

Figure 2. Daily Rating Form (DRF) Depression Ratings
During the Late Luteal Phase in Patients at Baseline and
During Treatment With Sertraline and Placebo
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Figure 3. Daily Rating Form (DRF) Impairment Ratings
During the Late Luteal Phase in Patients at Baseline and
During Treatment With Sertraline and Placebo
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If confirmed in larger studies, our results are intriguing
from several perspectives. Because our patients started
medication about a week prior to their anticipated symp-
toms, the beneficial effect of SRIs may be manifested
much faster in patients with dysphoric PMS than in pa-
tients with major depressive disorder or anxiety disorders
(in whom 2–3 weeks usually lapse before relief), an ob-
servation that might suggest a difference in the sensitivity
of serotonergic systems in these patients. Intermittent
treatment limited to the luteal phase also raises the ques-
tion of which serotonergic systems are abnormal in PMS
because it has been previously reported4,20 that some sero-
tonergic functions are state-related and abnormal only
during the dysphoric state while others are probably trait
abnormalities that are detectable also during nondysphor-
ic phases of the menstrual cycle. The distinction between
state and trait effect is more apparent when a short-acting
SRI (such as sertraline) is used. With a long-acting SRI,
especially one with a long-acting active metabolite (such
as fluoxetine), there is still active drug in plasma and se-
rotonergic reuptake activity during the nontreatment
asymptomatic follicular intervals. In contrast, each luteal
treatment with a short-acting SRI is probably a de novo
initiation of treatment.

These preliminary data should be confirmed in larger
double-blind placebo-controlled studies that also should
address the optimal timing of initiation and discontinua-
tion of treatment, the long-term effects and possible attri-
tion of response, and the influence of short- and long-term
serotonergic agonism on the reproductive system and
sexual behavior,21 as well as the state of the serotonergic
systems during nontreatment intervals.

Drug names: clomipramine (Anafranil), fluoxetine (Prozac), fluvox-
amine (Luvox), nefazodone (Serzone), paroxetine (Paxil), sertraline
(Zoloft).
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