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Premenstrual dysphoric disorder (PMDD) is a common condition that temporarily, but repetitively affects patient’s global function.
Patients and physicians alike are often uncertain whether prescription medication for PMDD is sufficiently effective. The primary
objective of this analysis is signal detection in efficacy of pharmacological treatments in PMDD. Secondary objective is to review
which symptoms are likely to respond to which medications. The review included otherwise healthy women with clinician
confirmed diagnosis of PMDD who participated in phase 3 clinical trials for the treatment of PMDD. Twelve pair-wise comparisons
of drug and placebo for 2,420 patients with PMDD were performed. Oral contraceptives and selective serotonin receptor inhibitor
were effective in alleviating symptoms of PMDD compared to placebo. Both Intermittent and continuous administration were more

effective than placebo. This meta-analysis provides a signal that pharmacological treatment of PMDD is effective.
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Up to 80% of women experience physical and emotional changes
that are related to their menstrual cycle. Among the nearly 150
reported cyclically recurrent emotional and somatic symptoms,
the most common include irritability, fatigue, depression or mood
swings, breast tenderness, bloating, and food cravings [1-3].
Approximately 3%-8% of reproductive-age women experience
mood, behavioral and/or physical symptoms during the final week
of their menstrual cycle that are severe enough to meet the crite-
ria for premenstrual dysphoric disorder (PMDD) [4-6].

PMDD is thought to result from the complex interaction among
ovarian steroid production, endogenous opioid peptides, central
neurotransmitters, prostaglandins, and peripheral autonomic and
endocrine systems [7-9]. Of the wide range of medications avail-
able for this treatment approach, the most commonly used agents
are oral contraceptives and antidepressants.

As a clinician faced with patients who complain of premenstrual
symptoms, it is difficult to predict which symptoms will benefit
from treatment with which drug. In some cases, it is puzzling on
the part of both patients and physicians whether premenstrual dis-
tress requires medical treatment at all. Often, patients read about
alternative remedies advertised in beauty magazines, newspapers,
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television ads, the internet, and seek advice from friends and fam-
ily. There is overwhelming amount of information on which under-
wear to wear, which foods to eat and avoid, special herbs, drinks,
even lucky charms. In the midst of all the available remedies, one
wonders what role medications can have in the competition.

This paper aims to summarize and help readers understand the
evidence, and ultimately help physicians make practical decisions
about pharmacotherapy for PMDD. The primary objective of this
review is to search for signals regarding the following questions:
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Does PMDD benefit from pharmacological treatment? If so, how
much benefit can be expected? Secondary objective is to review
which symptoms are likely to respond to which medications.

Criteria for Considering Studies for this
Review

1. Participants

The review will examine otherwise healthy women with clinician
confirmed diagnosis of PMDD according to Diagnostic and Statis-
tical Manual Fourth Edition (DSM-IV) who participated in PMDD
phase 3 clinical trials. The reason for selecting only phase 3 studies
to compare is mainly because the primary endpoints in PMDD rely
mainly on patient’s subjective experience. Unless the studies are
well controlled and adequately blinded, there is potentially high
risk of bias.

2. Type of intervention

The interventions of interest are prescription pharmacological
treatments for PMDD. Variations in intervention including dosage,
frequency, timing and duration of treatment will be included. Trials
including combination with another intervention for PMDD will be
excluded. The interventions are to be compared with inactive con-
trol intervention (i.e., placebo).

3. Types of comparisons
Pair-wise comparisons of each active drug arm and placebo will be
performed.

4. Type of outcomes

All primary outcome measures that are likely to be meaningful to
clinicians will be selected. Outcome measures are not part of the a
priori criteria for including studies in this review.

Search

Condition search for “premenstrual dysphoric disorder” was per-
formed on http://www.clinicalstudyresults.org. The search yielded
ten phase 3 clinical trials. Six out of the ten trials from the initial
search output had sufficient information to be included in this
analysis. Four studies did not have published trial results. Five
trials had sufficient information in the registry to be included in
this review. One trial did not contain sufficient information in the
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registry, but was linked to a publication [10] which provided the
necessary information.

Additional PubMed search for (“premenstrual dysphoric disorder”
[All Fields] OR PMDD [All Fields] AND Clinical Trial, Phase Il [PT])
yielded no result.

A total of six trials met the pre-defined patient group, intervention,
comparisons, outcomes (PICO) criteria and had sufficient informa-
tion for analyses. One trial was performed using drospirenone (DR)
and ethinyl-estradiol (EE) as the active treatment. The other five
trials used paroxetine, a serotonergic antidepressant.

Review

The study using DR and EE combination as the active drug was
performed by Bayer (study 91001) [11]. This was a double-blind,
randomized, placebo-controlled, crossover multicenter trial per-
formed in the US. The study evaluated the efficacy of a monopha-
sic oral contraceptive preparation containing DR 3 mg and EE 20
Hg (as beta-cyclodextrin clathrate) in the treatment of PMDD.
Otherwise healthy women of reproductive age with a diagnosis of
PMDD were enrolled. Sixty-four patients were randomized to ei-
ther active drug or placebo for three cycles and then after a wash-
out period of one cycle, switched to the other group (crossover).
Each subject was observed over three menstrual cycles each on
drug and placebo. In the active drug group, subjects received the
active tablet for 24 days followed by 4 inert tablets.

The primary efficacy measurement was the Daily Record of Sever-
ity of Problems (DRSP) score. The measurement used in this meta-
analysis is the mean DRSP score over 3 cycles. Two pair-wise drugs
vs. placebo comparisons were made from each of the two stages
(pre/post crossover).

The five trials using paroxetine were performed by GlaxoS-
mithKline: 29060/677 [12], 29060/688 [13], 29060/689 [14],
29060/711 [15], 29060/717 [16].

Study 677, 688, and 689 [12-14] had identical study designs:
double-blind, placebo-controlled, three-arm fixed-dose studies
of two doses of (12.5 mg/day and 25 mg/day) controlled release
(CR) paroxetine and placebo continuous treatment. The subjects
in these studies were outpatient women of 18 to 45 years of age,
with regular menstrual cycles (i.e., duration between 22 and 35
days), with diagnosis of PMDD according to DSM-IV (criteria A-C
fulfilled at the screening visit and criterion D in two consecutive
reference cycles) and had PMDD in at least 9 out of 12 menstrual
cycles during the past year. After screening for historical diagnosis
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of PMDD, the subjects filled out daily symptom records for two to
three consecutive menstrual cycles for confirmatory clinical diagnosis.
Primary efficacy measurement was the change from baseline in
mean luteal phase mood score on a visual analogue scale (VAS)
following treatment over three menstrual cycles, which is the
measure used in this meta-analysis. For handling of missing data,
these studies used the intention-to-treat (ITT) analyses with last
observation carried forward (LOCF). Two pair-wise comparisons
are made from each study: paroxetine CR 12.5 mg vs. placebo,
and paroxetine CR 25 mg vs. placebo.

Study 677 [12] was a multicenter trial in the US; the number of
analyzable subjects on paroxetine CR 12.5 mg, 25 mg and place-
bo were 93, 110, and 105, respectively. Study 688 was conducted
in seven European countries and South Africa; the number of ana-
lyzable subjects on paroxetine CR 12.5 mg, 25 mg and placebo
were 116, 122, and 116, respectively. Study 689 was conducted
in the US and Canada; the number of analyzable subjects on par-
oxetine CR 12.5 mg, 25 mg and placebo were 114, 120, and 124,
respectively.

Study 711 [15] was a three-month extension study following
studies 677, 688, 689, in which completers from these trials were
continued on their randomized treatment groups with the same
primary efficacy measure.

Study 717 [16] examined intermittent dosing with paroxetine CR

groups (12.5 mg, 25 mg) receiving active drug only during the
luteal phases. The inclusion criteria, primary efficacy measurement
were same as the other paroxetine studies above.

Meta-analysis

Twelve pair-wise comparisons of drug and placebo for 2,420 pa-
tients with PMDD were performed. Efficacy meta-analysis is pre-
sented in Fig. 1.

Discussion

Various treatments are available for treatment of PMDD, includ-
ing vitamins, mineral, and herbal treatments. Pharmacotherapy
for PMDD is based on two main modes of action, cycle inhibition
through oral contraceptives (OCP) and neurotransmitter modula-
tion through selective serotonin receptor inhibitors (SSRIs). This
meta-analysis included both OCP and SSRI.

Risk of bias is minimal as all trials were phase 3 industry con-
trolled studies that can be assumed to have adequate randomiza-
tion, blinding, and regulatory oversight for data quality. Selected
reporting bias may have been introduced due to the omitted

Study or Experimental Placebo Weight  Mean difference Mean difference
subgroup Mean SD Total Mean SD Total (%) IV, Fixed, 95% Cl IV, Fixed, 95% CI
DR/EE 91001 (1) 373 106 34 499 19 30 0.0 -12.60[-20.28,-4.92]

DR/EE 91001 (2)° 405 223 20 475 18 19 00  -7.001-19.69, 5.69] —

Paroxetine 677°  -3256 2.6 93  -23.84 247 105 28  -8.72[-9.43,-8.01] I
Paroxetine 677  -35.94 249 110  -23.84 247 105 32 -12.10[-12.76, -11.44] -

Paroxetine 688°  -30.38 212 122 -2575 2.16 116 47 -463[-5.17,-4.09] N

Paroxetine 688  -33.28 235 116  -2575 2.16 116 41 -7.53[-8.11,-6.95]

Paroxetine 689°  -30.8 229 114  -2329 213 124 44 -751[-8.07,-6.95] .

Paroxetine 689 -35.87 222 120  -23.29 213 124 47  -12.58[-13.13,-12.03] '_

Paroxetine 711 -31.61 2 330 -2429 131 346 213 -7.32[-7.58,-7.06] .

Paroxetine 711 -34.81 137 346  -2429 131 346 350 -10.52[-10.72,-6.95] :

Paroxetine 717 -31.61 2 130 -2429 131 119 80  -7.32[-7.74,-6.90] |

Paroxetine 717 -34.81 137 116  -2429 131 119 119 -10.52[-10.86,-10.18] R
Total (95% Cl) 1,651 100.0

Heterogeneity: Chi*=1069.63, df=11 (P<0.00001); I'=99%.
Test for overall effect: Z=151.80 (P<<0.00001).

Fig. 1. Drospirenone (DR)/ethinyl-estradiol (EE). SD, standard deviation; CI, confidence interval. °Study stage 1; "Study stage 2; Paroxetine controlled

release 12.5 mg (otherwise 25 mg).
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studies lacking sufficient information in their study reports. Ad-
ditionally, specific inclusion and exclusion criteria and methods of
outcome measurements including timing are likely to have been
optimized to confer superiority of the drug by the company con-
ducting the clinical trial.

Trials with controlled-release paroxetine, an SSRI, focused on
measuring the change in mood. On the other hand, DR/EE is an
oral contraceptive with spironolactone-like progestin with antian-
drogenic and antimineralocorticoid activity, and its reports use a
composite measurement for PMDD. Both drugs were effective in
comparison with placebo. However, with different outcome mea-
surements, the superiority of drugs cannot be discussed. Both inter-
mittent and continuous administration seems to be more effective
than placebo. Timing of drug administration needs further studies as
well as treatment duration, long-term efficacy and safety.

The DR/EE study utilized mean DRSP score as the main outcome
measure to be compared. It is uncertain how drop-out patients
were treated in the analyses. The controlled-release paroxetine
studies used ITT analyses with LOCF, which incorporates to some
extent safety and tolerability information as patients dropping out
due to clinically intolerable adverse events will be captured essen-
tially as having had no efficacy benefit beyond the last assessment.
From Fig. 1, it appears that lower dose (12.5 mg) of paroxetine
CR may be more effective in PMDD than higher dose (25 mg). This
is less likely due to better tolerability of the lower dose, since pa-
tients were examined over several menstrual cycles. Of note is that
paroxetine has a black-box warning for teratogenicity. Accord-
ing to the prescribing information, cardiovascular malformations
(especially ventricular and atrial septal defects), and spontaneous
abortion risk increases [17]. Special caution should be taken with
patient education and contraception since this is reproductive
population.

This meta-analysis only provides a signal that prescription phar-
macotherapy of PMDD is effective. When PMDD presents with
prominent mood symptoms, there is more specific positive evi-
dence towards paroxetine. However, when physical symptoms are
more prominent, DR/EE seems to have more specific evidence.
Ultimately, selecting the optimal medication for each individual
patient should be a clinical decision.
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