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ABSTRACT

Premenstrual asthma is quite common, affecting up to 40% of women. Some studies

suggest exacerbations of asthma requiring emergency department visits or hospital-

izations are more common in the perimenstrual phase. Several drug treatment

modalities for premenstrual asthma have been evaluated. Drug therapies that may be

beneficial include leukotriene receptor antagonists, long acting inhaled beta2 agonists,

progesterone, estradiol, and gonadotropin-releasing hormone (GnRH) analogs. Further

double-blind, randomized, placebo-controlled studies are required before the optimal

drug therapy for premenstrual asthma is established.
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INTRODUCTION

Premenstrual asthma was first reported over 70

years ago as a single case in one of the original

descriptions of premenstrual syndrome (1). In 1938,

Claude and Allemany Vall (2) further described

premenstrual asthma (PMA). Because some patients

experience decline in asthma control during menstru-

ation, some authors refer to PMA as perimenstrual

asthma (3).

Several groups of investigators have conducted

studies aimed at determining the incidence of PMA

(Table 1). The data suggest that PMA is quite common,

occurring in approximately 40% of women with

asthma (4). and that patients (and likely many clini-

cians) need heightened awareness of this potential

problem (3,5–10).

In addition to asthma, several other disease states

are affected by the menstrual cycle, including epi-

lepsy, rheumatoid arthritis, irritable bowel syndrome,
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diabetes, migraine, depression, acne, and multiple scle-

rosis (11,12). Disorders showing cyclic variation asso-

ciated with menstruation are easily affected by external

triggers and often display relapsing courses of wors-

ening symptoms.

ETIOLOGY OF
PREMENSTRUAL ASTHMA

Although the etiology of PMA is not established,

there are plausible theories. Most investigation has

obviously focused on hormonal changes during the

menstrual cycle. The ratio of asthma in girls to boys

increases dramatically at puberty, further suggesting a

role of the menstrual cycle (13,14).

Other studies have focused on airway inflamma-

tion and reduced response to inhaled beta2 agonists in

PMA patients.

During a normal menstrual cycle, progesterone

levels peak seven days before the onset of menses,

followed by a rapid reduction in levels prior to

menstruation (15). There are limited data suggesting

both bronchodilator and anti-inflammatory effects of

progesterone (16–18). Thus, one of several potentially

contributing factors to PMA is the low level of

progesterone. Evidence for increased airway inflam-

mation in patients with PMA has been demonstrated by

increased levels of eosinophils in sputum and increased

fractionated exhaled nitric oxide (19). Studies have

been conflicting regarding bronchial hyperreactivity

and the effect of the menstrual cycle (8,20–22). It is

pertinent to note that the menstrual cycle affects

reactions to skin-prick testing with allergens and

histamine (23).

In women who do not have asthma, there is

increased beta2 receptor density and responsiveness to

stimulation in the luteal phase (24). However, in

women with asthma, this upregulation is lost, and one

report suggests a paradoxical downregulation caused by

exogenous progesterone (20,25).

In addition, patients with PMA do not have

significant differences in beta2 receptor density and

responsiveness to isoproterenol during the luteal and

follicular phases (26).

Since endogenous sex hormones affect PMA, it is

logical to examine the possible effect of exogenous

hormones on asthma. Lange et al. (27) did not find an

effect of oral contraceptives in premenopausal women

with asthma and only a relatively weak association

with hormone replacement therapy (HRT) and asthma

in postmenopausal patients. A possible relationship be-

tween HRT and asthma in postmenopausal women is

controversial (27–30).

EMERGENCY DEPARTMENT AND
HOSPITALIZATION RATES

ASSOCIATED WITH GENDER
DIFFERENCES AND WITH PMA

After puberty, females have an increased incidence

of emergency department (ED) visits and hos-

pitalizations for asthma compared to males (31–36).

Eliasson et al. (31) reported perimenstrual worsening of

symptoms in 33% of 57 women with asthma. Of the

women with PMA, 68% had a history of hos-

pitalization for asthma. Among women without PMA,

only 25% had a history of hospitalization due to

asthma. In 1992, Skobeloff et al. (32) found a higher

hospital admission rate for adult females versus males

(nearly 3:1 ratio for ages 20–50), and suggested a

potential role of hormonal differences. Skobeloff et al.

(33) followed that study with an examination of the

effect of the menstrual cycle on ED visits for asthma. In

182 women with ED visits, there was a dramatic

increase in ED visits for asthma during the perimenst-

rual interval (46%) versus the postovulatory interval

(10%). In contrast, Zimmerman et al. (34) did not find

an increase in ED visits for asthma in 288 women

during the perimenstrual phase (21%), but rather found

more ED visits in the preovulatory phase (33%).

A 10-year analysis of patients (age range 18–50

years) admitted at least twice with asthma or status

asthmaticus showed that high-risk female patients were

admitted twice as often and had longer hospital stays

than their male counterparts (35). In a study of the

western New York state region, females over 15 years

of age had admission rates for asthma twice those of

males (36).

Table 1. Studies examining incidence of premen-

strual asthma.*

Study Incidence of PMA

Shames et al. (3) 28%

Rees, L. (5) 32%

Hanley (6) 35%

Gibbs et al. (7) 40%

Agarwal and Shah (9) 23%

Forbes et al. (10) 8%

*See also Refs. (8,26,31,33,34) regarding ED visits

and hospitalizations.
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DRUG TREATMENT OPTIONS

Despite being treated with the standard of care,

many women with PMA may still suffer frequent

exacerbations resulting in diminished quality of life,

unscheduled office visits, ED visits, or hospitalizations.

Alternative or add-on treatment modalities have been

suggested to aid in the reduction of exacerbations in

these patients. Suggested therapies include progesterone,

oral contraceptives, gonadotropin-releasing hormone

analogues, leukotriene modifiers, sodium meclofena-

mate, and long-acting inhaled beta2 agonists. Further

research is required to establish the optimal drug therapy

for PMA (Table 2).

Progesterone/Oral Contraceptives

Beynon et al. (15) reported three cases of success-

ful treatment of severe PMA exacerbations with intra-

muscular (IM) progesterone. These women, ages 23,

33, and 48 had been unresponsive to high dose sys-

temic corticosteroid administration premenstrually, but

responded well to progesterone 100 mg IM daily (two

patients) and Depo-Provera 600 mg IM twice weekly

(one patient). Lam and Huang (37) also reported suc-

cessful treatment of PMA with progesterone 75 mg

IM daily in a 39 year-old. In potential conflict with

these case reports, Tan et al. (25), as previously noted,

found a paradoxical down-regulation and desensitiza-

tion of beta2 receptors by exogenous progesterone in

female asthma patients. However, as Tan et al. (25)

point out in their discussion, other potential beneficial

effects of progesterone may outweigh the effect on

beta2 receptors.

Tan et al. (38) conducted a study comparing

airway reactivity and peak flow variability in asth-

matics with natural menstrual cycles and those taking

oral contraceptive pills (OCP). Patients taking OCP

had cyclical airway reactivity changes and a decrease

in peak expiratory flow (PEF) at nighttime. The same

group of investigators also conducted a study looking

at whether or not combined OCPs alter b2- adreno-

ceptor regulation and function. Results of this study

indicated that the OCPs did not alter the function or

regulation of the B2-adrenoceptors in female asth-

matics (39). Case reports regarding an effect of OCP

on PMA have been conflicting (40–42).

Ensom et al. (43) were unable to show a beneficial

effect of estradiaol in 12 women with documented

PMA but otherwise mild asthma. Further trials in women

with PMA and more severe asthma were suggested by

the authors.

Gonadotropin-Releasing Hormone

(GnRH) Analogs

The use of long acting GnRH analogues can

suppress GnRH secretion through negative feedback.

Reduced GnRH leads to a inhibition of the synthesis of

leuteinizing hormone and follicle-stimulating hormone,

resulting in a reversible amenorrhea state (44). Three

case reports described the use of GnRH analogues in

women with premenstrual asthma (45–47). All three

women (32, 41, and 45 years of age) had a history of

long standing asthma with worsening symptoms in

recent years. The women suffered frequent exacerba-

tions requiring hospitalization occurring just prior to

ovulation. After the exacerbations were linked to

menstruation, the women were given GnRH analogues

and amenorrhea was achieved. The severity and rate of

exacerbations were decreased in all three women as

measured by hospitalizations, PEF, and required

prednisone dose. Due to increased risk of osteoporosis

with the use of GnRH analogues, two of the women

were given cyclic HRT and the third was given HRT

consisting of estrogen alone. The women experienced a

decline in their asthma control when challenged with

the HRT. One of the women placed on cyclic HRT was

able to tolerate continuous low-dose HRT consisting on

estrogen and progesterone for prevention of osteopo-

rosis and asthma was controlled with continued GnRH

analogue (45). The other patient given cyclic HRT

eventually underwent an ovariectomy and hysterectomy

to control her asthma due to the financial burden

associated with the GnRH analogue and was treated

with unopposed estrogen for osteoporosis prevention

(46). The patient given estrogen alone was continued

on GnRH for asthma control and given a bisphosphate

for osteoporosis prevention (47).

GnRH analogues prevent the cyclic release of

hormones that can contribute to bronchial constriction.

Table 2. Drug therapy options for

PMA.*

Progesterone IM (15,37)

Oral contraceptives (38–40)

Estradiol (26)

GnRH** (45–48)

Leukotriene receptor antagonist (48,49)

Long-acting inhaled beta2 agonist (50)

*Studies and cases suggestive of positive

benefit.

**Gonadotrophin releasing hormone.
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GnRH analogues may be beneficial for women with

frequent premenstrual asthma exacerbations, yet con-

trolled studies are needed to confirm the benefit of

GnRH analogues.

Leukotriene Modifiers

Nakasato et al. (48) showed that serum leukotriene

(LTC4) levels were significantly higher in five patients

with PMA experiencing an exacerbation compared with

levels taken during the week representing the midpoint

of their menstrual cycle. These patients were given a

leukotriene receptor antagonist (pranlukast) and a

clinically significant improvement in PEF and asthma

severity scores were seen in all five patients (48).

Similarly, Dean et al. (49) reported that 38 patients

with PMA clinically improved with the addition of a

leukotriene receptor antagonist (montelukast) yet these

patients experienced no improvement when the dose of

their inhaled corticosteroid had been increased. While

further study is needed to verify the efficacy of

leukotriene receptor antagonists in PMA, these initial

reports are encouraging.

Long-Acting Inhaled Beta2 Agonists

Magadle et al. (50) reported the use of salmeterol in

women with PMA. The study started with 67 women

with asthma who were all treated with inhaled cortico-

steroids and short acting inhaled beta2-agonists as

needed. After recording PEF during three consecutive

menstrual cycles, it was determined that 13 of the women

experienced >20% decrease in PEF during the premen-

strual week as compared to PEF mid-cycle. The 13

patients with premenstrual exacerbations were continued

on inhaled corticosteroids and given salmeterol or

placebo for ten days prior to menses for two menstrual

cycles. The patients were then switched to the alter-

native treatment for two menstrual cycles and changes

in PEF prior to menses and consumption of short-acting

beta2-agonists were compared. Seven patients had a

complete response to the long-acting beta2-agonist re-

sulting in decreases in PEF <10%. There were two pa-

tients who recorded a partial response with changes in

PEF >10% yet <20%. Four patients recorded no dif-

ference with active drug compared to placebo. The need

for short-acting beta2-agonists decreased according to

the response seen in the patient. Premenstrual asthma

exacerbations were either totally or partially prevented

in 70% of the women studied (50). Although the addi-

tion of long-acting beta2-agonists for ten days prior

to menses was not completely beneficial in all 13

women, the dose of inhaled corticosteroids and rescue

inhaler use can be reduced in patients who response to

this add-on therapy.

Sodium Meclofenamate

Eliasson et al. (51) studied the effect of sodium

meclofenamate, a nonsteroidal anti-inflammatory agent

used to inhibit prostaglandin synthesis, on premenstrual

exacerbations in women treated for dysmenorrhea. The

study was based on the involvement of prostaglandins

in both asthma and dysmenorrhea and the possible

association between the two. The study was a four-

month placebo-controlled, double-blinded, crossover

trial that involved 20 women with self-reported

premenstrual worsening of asthma. Patients received

100 mg of sodium meclofenamate or placebo three

times a day for 14 days for two consecutive months

starting as close to day 21 of the menstrual cycle;

patients were then given the treatment not already

received for two consecutive months. The outcomes

measured were changes in PEF, asthma medication

use, and asthma and menstrual symptoms. Changes in

all four measured outcomes did not reach statistical

significance. The researchers concluded that the inhib-

iting prostaglandin synthesis did not prevent premen-

strual asthma attacks (51). The same group was unable

to show a benefit in an earlier double-blind, ran-

domized, placebo-controlled trial (52).

Forbes et al. (10) investigated if women with PMA

were more likely to take non-steroidal anti-inflamma-

tory drugs (NSAIDs) to treat menstrual symptoms

compared to other women with asthma. Questionnaires

were mailed to women seen at one of the included

practice sites who were prescribed inhaled beta2-

agonists within the last two years. Of the 461 women

with asthma who responded to the questionnaire, 38

women reported having PMA. A total of 185 of the

women reported using NSAIDs with the incidence

being slightly lower in the women with PMA. There

was no association found between the use of aspirin or

NSAIDs and the incidence of premenstrual exacerba-

tions (10). Based on studies to date, while NSAIDs do

not appear to be a contributing factor to PMA, they are

not a viable treatment option in patients with PMA.

DISCUSSION

Although debate continues regarding the incidence

and etiology of PMA, it is clear that PMA is a real

problem that needs to be addressed further. Interestingly,

menstruation is barely mentioned in national asthma

guidelines as one of the factors that can influence asthma
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severity (53). Further clinical research is needed to

establish optimal management of this problem. Since our

paper was first written, a very recent report has given

further evidence that PMA may be associated with near-

fatal asthma (54).

CONCLUSIONS

In addition to standard long-term management of

asthma (53,55), pharmacotherapies that may be of bene-

fit in PMA include leukotriene receptor antagonists; long

acting inhaled beta2 agonists; progesterone; estradiol; and

gonadotropin-releasing hormone (GnRH) analogs. Fur-

ther double-blind, randomized, placebo-controlled stud-

ies are required before the optimal drug therapy for

premenstrual asthma is established.
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