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Abstract

Background: Dysmenorrhea and menstrual migraine may share a common pathogenic pathway. Both appear to
be mediated, in part, by an excess of prostaglandin production that occurs during menstruation.
Methods: Data were pooled from two replicate randomized controlled trials of 621 adult menstrual migraineurs
with dysmenorrhea who treated migraine with sumatriptan-naproxen or placebo. Along with headache symp-
toms, nonpain menstrual symptoms (bloating, fatigue, and irritability) and menstrual pain symptoms (abdominal
and back pain) were recorded at the time periods of 30 minutes and 1, 2, 4, and 4–24 hours. Relief of
menstrual symptoms was compared using a Cochran-Mantel-Haenszel test. Logistic regression was used to
determine the odds of a headache response with increasing numbers of moderate to severe dymenorrheic
symptoms.
Results: Sumatriptan-naproxen was superior to placebo for relief of tiredness, irritability, and abdominal pain at
the time periods of 2, 4, and 4–24 hours ( p £ 0.023); back pain at the time periods of 4 and 4–24 hours
( p £ 0.023); and bloating at 4–24 hours endpoint ( p = 0.01). The odds ratios (ORs) of attaining migraine pain
freedom for 2 hours and for sustained 2–24 hours decreased as moderate to severe dysmenorrhea symptoms
increased with sumatriptan-naproxen versus placebo.
Conclusions: Treatment with sumatriptan-naproxen may provide relief of menstrual symptoms and migraine in
female migraineurs with dysmenorrhea. The presence of moderate to severe dysmenorrhea symptoms is asso-
ciated with decreased response rates for menstrual migraine, suggesting that the co-occurrence of these disorders
may negatively impact the results of migraine-abortive therapy.

Introduction

Menstrual migraine and dysmenorrhea are com-
mon menstrually related disorders, affecting millions

of women in the United States.1 The prevalence of menstrual
migraine is 3% in the general population, but it afflicts 35%–
70% of female migraineurs.2–7 Dysmenorrhea occurs in
20%–90% of adolescent girls and in women over the age of
18 years, depending on the criteria used.8–11 Dymenorrheic
symptoms tend to decline with age, but ‘‘moderate to severe’’
symptoms still occur in 20% of menstruating women aged
40–45 years.12 In addition, menstrual migraine and dys-

menorrhea may share a common pathogenesis that is medi-
ated in part by prostaglandin production that occurs during
the perimenstrual time period.13 Therefore, it was theorized
that a migraine-abortive medication that contained a non-
steroidal anti-inflammatory drug (NSAID) and a triptan
would be particularly effective in the treatment of women
experiencing symptoms of both migraine and dysmenorrhea.

In 2008, the US Food and Drug Administration approved a
fixed-combination tablet of sumatriptan 85 mg formulated
with RT Technology� and naproxen sodium 500 mg
(GlaxoSmithKline, Research Triangle Park, North Carolina)
for the acute treatment of migraine attacks with or without
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aura in adults. This therapy was shown to be more effective
than placebo in aborting menstrual migraine associated with
dysmenorrhea in two replicate, randomized, double-blind pla-
cebo-controlled clinical trials.14 Both studies measured relief of
dysmenorrhea symptoms as a secondary endpoint and reported
that the relief of nonpain menstrual symptoms (bloating, irri-
tability, and fatigue) was greater in the sumatriptan-naproxen
group than in the placebo group but that relief of painful
menstrual symptoms (abdominal and back pain) was not.
However, the individual studies were not powered to detect
differences between treatment groups for the dysmenorrhea
symptoms. Therefore, we pooled the data from the two studies.

Menstruating women with dysmenorrhea have decreased
pain thresholds throughout the menstrual cycle in a variety of
noncontiguous regions of the body (e.g., abdomen, arm) as
compared with controls, suggesting that dysmenorrhea may
represent a systemic pain disorder.15 A recent functional MRI
study demonstrated abnormal cortical processing of experi-
mental stimuli in these patients.15 Giamberardino et al. re-
ported that the presence of dysmenorrheic symptoms was
associated with a greater frequency and severity of pain
complaints from other conditions, such as irritable bowel
syndrome and nephrolithiasis.16 Based on these studies, one
might theorize that patients with dysmenorrhea represent a
subgroup of patients with more refractory and difficult-to-
treat attacks of menstrual migraine. There have been no past
studies to determine whether the frequency and/or severity of
dysmenorrheic symptoms modulate the response to abortive
treatments for menstrual migraine.

This article presents a post hoc analysis of the pooled data
from the aforementioned studies. The overall purpose of our
study was to explore the interrelationships between dysmen-
orrheic symptoms and treatment responses to sumatriptan-
naproxen. The specific objectives of this analysis were to (1)
determine whether sumatriptan-naproxen relieves the con-
comitant symptoms of dysmenorrhea and menstrual migraine
and (2) explore the relationship between the number of mod-
erate to severe dysmenorrhea symptoms and outcome measures
for the abortive treatment of migraine headache.

Materials and Methods

The original studies were conducted in the United States
from May to November 2006 at 64 centers (48% primary
care,37% headache specialists or neurologists, 16% obstetric/
gynecologic specialists). Institutional review boards at each
center approved the study protocol, and all participants signed
a written consent document prior to enrolling in the study.

Eligible participants included women aged ‡ 18 years with a
history of migraine with or without aura, based on International
Headache Society criteria.17 Participants averaged one to six
migraine attacks per month in the prior 3 months and typically
experienced moderate to severe migraine with an initial mild
headache phase. Participants were able to distinguish between
a mild migraine headache and a tension-type headache. A
6-month history of menstrual migraine with attacks in at least
two of the three perimenstrual periods prior to screening was
required. Dysmenorrhea was required at the onset of menstru-
ation in at least 2 of the 3 months prior to screening. Participants
were required to be in good health and appropriate candidates
for sumatriptan and naproxen treatment consistent with the
currently approved regulatory labels for these drugs.18,19

Eligible participants treated their next menstrual migraine
attack within 1 hour of onset of migraine with a single fixed-
dose tablet of sumatriptan-naproxen sodium (sumatriptan,
85 mg, as the succinate salt, formulated with RT Technology�,
and naproxen sodium, 500 mg, GlaxoSmithKline, Research
Triangle Park, NC) or placebo in a 1:1 treatment-allocation
ratio. Any additional medications, including rescue medica-
tions for headache or menstrual symptoms, could be taken 2
hours after ingestion of the first tablet. Sumatriptan-naproxen or
alternative rescue medications, including naproxen sodium,
sumatriptan succinate, or any medication commonly used by
the subject to treat migraine (excluding certain prohibited
medications as described in a previous publication) were also
permitted.

All participants recorded the following symptoms in a
diary at 0, 30 minutes, and 1, 2, 4, and 4–24 hours after
administration of study drug or placebo: intensity of headache,
photophonia, phonophonia, nausea, and vomiting. Nonpain
menstrual symptoms (e.g., bloating, fatigue, and irritability)
and menstrual pain symptoms (e.g., abdominal and back
pain) were recorded at time periods 30 minutes and 1, 2, 4,
and 4–24 hours. Each of these symptoms was rated on a four-
point severity scale (0 = none, 1 = mild, 2 = moderate, and
3 = severe).

Outcome measures

The dysmenorrhea-related outcome measures were the
relief of menstrual symptoms and the sum of pain-intensity
differences. The relief of menstrual symptoms was defined as
the percentage of participants with a one-point or greater
decline in the severity of menstrual symptoms at 1, 2, 4, and
4–24 hours after administration of study medication as
compared to the 30-minute baseline. A one-point decline in
menstrual symptoms was thought to be clinically relevant, as
this represented a 33% decline in menstrual symptoms
compared to baseline. The sum of pain intensity differences
(SPID) for the menstrual pain symptoms was calculated by
subtracting the pain-intensity score of the 30-minute time
point from those obtained at 1, 2, and 4–24 hours after ad-
ministration of study medication in those experiencing the
symptom. The sum of these differences for all of the time
periods represented the pain-intensity difference for a given
participant.

The migraine-related outcome measures were the propor-
tions of study participants who were pain free (severity = 0) at
2 hours after administration of study medication and sus-
tained pain free (pain free at 2–24 hours with no return of
headache pain or use of rescue medication).

Statistical analyses

The sumatriptan-naproxen and placebo groups were com-
pared with respect to the percentage of participants with post-
dose menstrual symptoms at 1, 2, 4, and 4–24 hours, using the
Cochran-Mantel-Haenszel test. The Wilcoxon rank-sum test
was used to compare the treatment groups with respect to
SPIDs. Two-sided p values were reported for all comparisons,
and p values < 0.05 were considered significant in these ex-
ploratory analyses.

Prior studies have linked the severity of menstrual symp-
toms to uterine prostaglandins whose release might also
modulate pain response.20 The relationship between pain-
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free response at 2 hours and the number of moderate to severe
menstrual symptoms was examined using logistic regression
analysis. The logit (i.e., log odds) of the response probabili-
ties was regressed against the linear predictors treatment,
number of moderate to severe dysmenorrhea symptoms at
baseline (0, 1, 2, 3, 4, 5, 6), and their interaction. The esti-
mates of the odds ratios (ORs) were obtained by combin-
ing appropriate parameters of the logit model. The linearity
of placebo-adjusted odds of a response for sumatriptan-
naproxen as a function of the number of symptoms was ex-
amined using appropriate combinations of the parameter
estimates of this model. The logistic regression was im-
plemented using PROC GENMOD in SAS version 9.2
(SAS Institute, Cary, NC). The robustness of the linearity of
placebo-adjusted odds of a response was examined by in-
troducing covariates one at a time into the statistical model
(e.g., age; race; ethnicity; child-bearing potential; methods of
birth control; migraine diagnosis, history, and baseline
characteristics; menstrual diagnosis, history, and baseline
characteristics; and sleep history and baseline characteris-
tics). These analyses were repeated for the response of sus-
tained pain-free 2–24 hours.

Results

The demographic characteristics of the pooled intention-to-
treat population are described in Table 1, and the disposition
of participants is reported in Figure 1. A total of 621 partici-
pants comprised this population (placebo = 319, sumatriptan-
naproxen = 302). Baseline migraine and menstrual symptoms
are reported in Tables 1 and 2.

Relief of menstrual symptoms

Relief of each individual menstrual symptom is depicted in
Figure 2. Sumatriptan-naproxen was superior to placebo for
relief of tiredness, irritability, and abdominal pain, at 2, 4, and
4–24 hours postdose ( p £ 0.023). However, sumatriptan-na-
proxen was significantly greater for back pain at the end-
points 4 and 4–24 hours ( p £ 0.023); bloating, only at 4–24
hours postdose ( p = 0.01).

The SPIDs were also greater in the sumatriptan-naproxen
group than in the control group for the composite outcome
measures of menstrual pain ( p = 0.005) and nonpain men-
strual symptoms ( p < 0.001). SPIDs of the individual men-
strual symptoms were likewise significantly higher for the
following individual menstrual symptoms: abdominal pain
( p < 0.001), irritability ( p < 0.001), fatigue ( p < 0.001), and
bloating ( p = 0.018). Back pain did not have a significantly
different SPID compared with placebo ( p = 0.08)

Effect of symptoms on treatment response

The ORs of attaining 2-hour pain freedom and 2–24 hours
sustained pain freedom for migraine decreased as the number
of moderate to severe dysmenorrhea symptoms increased in
those receiving the sumatriptan-naproxen combination com-
pared with placebo (Table 3). Note that the ORs for a treat-
ment response decline abruptly and also lose statistical
significance when patients experience three or more moder-
ate to severe dysmenorrhea symptoms. The OR for 2-hour
pain freedom ranged from 3.92 to 5.96 in patients with zero to
two dysmenorrhea symptoms and 1.14 to 3.28 in those with
three or more symptoms. Likewise, the OR for sustained pain
freedom ranged from 3.08 to 8.0 in those with zero to two
menstrual symptoms and 0.91 to 2.5 in those with three or
more symptoms.

The linear trend analyses demonstrated a pattern of de-
clining ORs of a treatment response to sumatriptan-naproxen
with increasing numbers of moderate to severe menstrual
symptoms, but the trend did not reach statistical significance
( p values of 0.143 for 2-hour pain freedom and 0.078 for
sustained pain freedom [Figs. 3 and 4]). Covariate analyses
showed that the linear trend in the odds of 2-hour pain-free
and sustained pain-free responses versus the count of number
of menstrual symptoms at baseline was unaffected by any of
the covariates examined.

Adverse events

The adverse events of the two individual studies have been
fully described in a previous publication.14 No serious ad-
verse events reported in either study and no new or unex-
pected adverse events were reported. Adverse events
considered by the investigator to be related to the study drug
occurred at a rate of less than 1% in study 1. The drug-related
adverse events that occurred more frequently than placebo in
study 2 were dizziness (5% vs. 2%), nausea (4% vs. 1%), dry
mouth (2% vs. 1%, and paresthesia (2% vs. 0).

Discussion

The results of this exploratory pooled analysis provide
evidence that sumatriptan-naproxen, a combination product
containing both an NSAID and a triptan, relieves most men-
strual symptoms within 4 hours after treatment in female
migraineurs experiencing dysmenorrhea comorbid with a
migraine attack. Participants treated with sumatriptan-
naproxen experienced statistically significant and clinically
relevant relief of the individual menstrual symptoms of
tiredness, irritability, abdominal pain, fatigue, and back pain
up to 24 hours after treatment. Sustained relief from bloating
was observed (4 to 24 hours) but not at the individual time
points.

Table 1. Demographic Characteristics

Variable
Placebo
(n = 319)

Sumatriptan-
naproxen
(n = 302)

Age, mean (median) 37 (38) 36 (37)
Race

White 289 (91%) 261 (86%)
Other 30 (9%) 41 (14%)

Birth control methods
Oral contraceptive 93 (29%) 93 (31%)
Intrauterine contraceptive
device

7 (2%) 16 (5%)

Depot contraceptive:
implants/injectables

4 (1%) 4 (1%)

Spermicide + physical barrier 68 (21%) 54 (18%)
Physical barrier:

condom/diaphragm
32 (10%) 26 (9%)

Abstinence 57 (18%) 56 (19%)
Sterilization of male partner 51 (16%) 34 (11%)
Other 22 (7%) 21 (7%)
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Sumatriptan-naproxen was also significantly more effec-
tive than placebo in the overall SPID both for the composite
endpoints of menstrual pain (abdominal and back pain) and
nonpain menstrual (irritability, fatigue, and bloating) symp-
toms and for all the individual menstrual symptoms except
back pain. There was a trend toward a higher SPID for back
pain in the sumatriptan-naproxen group, but it did not meet
statistical significance ( p = 0.08). These results suggest that
sumatriptan-naproxen is more effective than placebo in re-
lieving menstrual symptoms present during a migraine over a
1- to 4-hour time period after administration.

To our knowledge, this is the first study to report that a
migraine-abortive medication could relieve the neuro-
psychological symptoms of fatigue and irritability, which are

associated with both migraine and dysmenorrhea. Past diary
studies have demonstrated that fatigue and irritability occur
during the prodrome of a migraine (e.g., time period imme-
diately preceding a migraine) in 42%–73% and 31%–42% of
attacks, respectively.21–23 Likewise, fatigue and irritability
have been reported to occur in 72% and 51% of those with
dysmenorrhea.24 Fatigue and irritability are also common
symptoms of premenstrual stress disorder that co-occurs with
dysmenorrhea in 53% of patients.25 The fact that neuropsy-
chological symptoms diminish after treatment with a migraine-
abortive medication could suggest that these symptoms might
occur as a direct result of the migraine itself or from the dys-
menorrhea encountered in these patients.

The two studies described here represent a unique and
previously unstudied large population of women who expe-
rience menstrual migraine attacks with concomitant symp-
toms of dysmenorrhea. This exploratory pooled analysis
provides evidence that sumatriptan-naproxen may provide
additional benefits above and beyond those related to the
treatment of migraine, namely, the relief of dysmenorrheic
symptoms when they occur together with migraine in female
migraineurs. These analyses cannot determine whether the
reduction of dysmenorrheic symptoms in the sumatriptan-
naproxen group is best attributed to one of the sumatriptan-
naproxen components—sumatriptan or naproxen—alone or
to both in combination. However, given that NSAIDs have

FIG. 1. Disposition of participants in the pooled analysis.

Table 2. Migraine and Menstrual Migraine History

Variable
Placebo
(n = 319)

Sumatriptan-
naproxen
(n = 302)

Migraine history
Monthly mean number

(median) migraine attacks
3 (3) 3 (3)

Daily mean number
(median) with
headache per month in
past year

6 (5) 6 (5)

Presence of aura 58/313 (19%) 63/296 (21%)
Migraine pain severity

at dosing (baseline)
Mild 282 (89%) 271 (90%)
Moderate 28 (9%) 20 (7%)
Severe 7 (2%) 10 (3%)

Reproductive history
Age onset menstrual

migraine
24 (22) 24 (22)

Mean (median) age onset
dysmenorrhea, years

17 (15) 17 (14)

Dysmenorrhea diagnosis
Primary 268 (84%) 256 (85%)
Secondary 8 (3%) 5 (2%)

Diagnosis of
endometriosis
or fibroids

30 (9%) 32 (11%)

Treatment for dysmenorrhea
Nothing 60 (19%) 65 (22%)
Nonpharmacological 10 (13%) 6 (2%)

Over-the-counter
medication

228 (71%) 208 (69%)

Prescription medication 21 (7%) 23 (8%)
Pregnant at least once

during life
213 (67%) 212 (70%)
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been shown in multiple studies to decrease symptoms of
dysmenorrhea, it is likely that the naproxen component had
the greater effect on dysmenorrheic symptoms in this
study.26,27

Although one might expect that the naproxen component
of this product would relieve dysmenorrheic symptoms, we

believe that it is necessary to prove this in a clinical trial, as its
pharmacologic properties (in combination with sumatriptan)
differ from that of other naproxen products. In fact, the
maximum concentration of naproxen is reached in 6 hours in
the sumatriptan-naproxen combination compared to 1 hour in
pills containing naproxen alone.28 Despite such a delayed

FIG. 2. Menstrual symptom relief at 1, 2, 4, and 4–24 hours posttreatment.

Table 3. Distribution of Pain-Free Responses: 2 Hours and Sustained 2–24 Hours

2 hours 2–24 hours
Number of menstrual
symptoms at 30 minutes Treatment group No Yes Odds ratio No Yes Odds ratio

0 Placebo 76 36 3.92a 88 24 3.08a

Suma-Nap 36 67 56 47
1 Placebo 62 10 5.96a 66 6 7.7a

Suma-Nap 26 25 30 21
2 Placebo 36 7 4.73a 40 3 8.0a

Suma-Nap 25 23 30 18
3 Placebo 31 10 1.14 36 6 0.91

Suma-Nap 28 10 33 5
4 Placebo 18 4 1.29 20 2 1.25

Suma-Nap 28 8 32 4
5 Placebo 15 4 3.28 15 4 2.5

Suma-Nap 8 7 9 6
6 Placebo 8 1 0.8 9 0 1

Suma-Nap 10 1 11 0

ap value < 0.05
Suma-Nap, sumatriptan-naproxen.
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release of naproxen, it is interesting to note that many of the
dysmenorrheic symptoms were relieved 2–4 hours after
treatment with sumatriptan-naproxen.

Evidence suggests that both menstrual migraine and dys-
menorrhea share a common pathogenesis that could in part be
related to prostaglandin release during the perimenstrual time
period. First, both disorders occur at the same time period of
the menstrual cycle. Second, serum and/or uterine levels of
prostaglandins are increased during both disorders.29–34

Prostaglandins are released from the uterus as a result of
declining serum levels of progesterone at the time of menses.
The uterine release of PGF2a has been positively correlated
with the severity of symptoms of dysmenorrhea.35 Nattero
et al. found that plasma levels of PGE2 were increased during
an attack of menstrual migraine when compared to an inter-
ictal time period between attacks and controls during dif-
ferent time periods of the menstrual cycle.36 Third,
medications that inhibit prostaglandin synthesis, such as
NSAIDs, have been demonstrated to treat both menstrual
migraine and dysmenorrhea in past studies.37–42 Finally, re-
sults of a pilot substudy within these two studies showed that
salivary levels of prostaglandins increased during the men-
strual migraine attacks associated with dysmenorrhea; after
treatment with sumatriptan-naproxen, salivary levels of
prostaglandins were not elevated at 2 and 4 hours.43 Col-
lectively, these data suggest that prostaglandins modulate
symptoms of both menstrual migraine and dysmenorrhea.

This exploratory analysis also answered the second clinical
question: Is there a relationship between the number of
baseline moderate to severe menstrual symptoms and mi-

graine headache pain? Based on the exploratory data, women
migraneurs with a greater number of moderate to severe
symptoms of dysmenorrhea had lower 2-hour pain-free re-
sponse rates and lower sustained pain-free 2- to 24-hour
response rates for migraine pain than did those without these
symptoms. This difference was most pronounced when pa-
tients experienced three or more moderate to severe dys-
menorrheic symptoms. In support of these data, migraneurs
with endometriosis have been shown to have more frequent
and disabling headaches.44 These data suggest that women
with both menstrual migraine and frequent moderate to se-
vere dysmenorrheic symptoms represent a subgroup of mi-
graineurs who are more refractory to abortive migraine
medications, at least when the two conditions are comorbid.
Moderate to severe symptoms of dysmenorrhea may be a
marker for greater synthesis and/or release of prostaglandins
that may render attacks of menstrual migraine more difficult
to treat. It would be interesting to know whether migraines
that occur in this subgroup outside of menses are similarly
refractory.

The limitations of the data-collection methodology should
be noted. First, the menstrual symptoms were first recorded
30 minutes after administration of the study medication.
Therefore, a true baseline for dysmenorrhea symptoms was
not obtained for this study. This omission could have led to
decreased response rates within the sumatriptan-naproxen
group if the study medication relieved the menstrual symp-
toms at 30 minutes. Second, rescue medications for headache
were administered to 53%–69% of the placebo groups and
31%–37% of the sumatriptan-naproxen groups in the two

FIG. 3. Odds ratios for pain-free
response versus number of moder-
ate to severe menstrual symptoms
at 30 minutes: sumatriptan-
naproxen versus placebo.

FIG. 4. Odds ratios for sustained
pain-free response versus number
of moderate to severe menstrual
symptoms at 30 minutes: suma-
triptan-naproxen versus placebo.
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trials. We cannot rule out the possibility that the use of rescue
medications may have influenced the results of some of our
outcome measures, particularly those recorded 2 or more hours
after initial administration of study medication. Third, 89% of
our study population was Caucasian, and the mean age was 36.
Our results may not generalize to populations that do not share
similar demographics to our population. Fourth, our results
may apply only to persons with dysmenorrhea who are not
receiving oral contraceptives, as only 19%–21% of our par-
ticipants were taking these medications. Oral contraceptives
inhibit ovulation, decrease the thickness of the endometrium,
and reduce prostaglandin production within the uterus.
Therefore, we cannot rule out the possibility that the treatment
response to sumatriptan-naproxen might vary in those receiv-
ing oral contraceptives. Fifth, the linearity of placebo-adjusted
odds of a headache response for sumatriptan-naproxen as a
function of the number of moderate to severe dysmenorrhea
symptoms did not achieve statistical significance. This is likely
the result of small numbers of participants with 5 or 6 moderate
to severe symptoms (e.g., < 20 in each group).

Conclusions

The results of these exploratory analyses suggest that early
treatment with a combination product containing both an
NSAID and a triptan (i.e., sumatriptan-naproxen) may pro-
vide relief from symptoms of migraine and dysmenorrhea, as
well as some of the neuropsychological symptoms related to
these disorders. A triptan formulated with an NSAID may be
advantageous in migraneurs with dysmenorrhea because
many of these menstrual symptoms are thought to arise as the
result of uterine prostaglandin release. Furthermore, the data
suggest a relationship between the number of baseline
moderate to severe menstrual symptoms and modulation of
the primary outcome (migraine headache pain); the relative
efficacy of sumatriptan-naproxen compared with placebo
tended to decrease with the number of dysmenorrhea symp-
toms at baseline in this study.
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