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Near-fatal asthma related to

menstruation

Eva Martinez-Morag6n, MD, PhD,2 Vicente Plaza, MD, PhD, José Serrano, PhD,b
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Background: Menstruation has been suggested as a possible
trigger of near-fatal asthma (NFA), but the evidence support-
ing this association remains weak.

Objective: We sought to assess the role of menstruation as a
contributing factor in the development of NFA episodesin
women of reproductive age.

Methods: Forty-four female patients of reproductive age with
near-fatal attacks were enrolled in a multicenter study. Data
on patient and clinical characteristics were collected. We also
performed spirometric and allergy studies when the patients
were in stable condition.

Results: Significantly more NFA episodes were observed on the
first day of menstruation (11 [25%] patients) than on the
remaining days (33 [75%] patients, P = .022), and patients who
presented for care on thefirst day of menstruation used more
inhaled salbutamol asrescue medication (9[9.5] vs 1.8 [3.7] pg/d
during the 7 days befor e the asthma exacer bation, P = .003).
Conclusion: Menstruation might act as a contributing factor
in the development of NFA episodesin patients with unstable
asthma. Specific recommendations should be included in edu-
cational programs, and the self-management plans of asthmat-
ic women of reproductive age should include the systematic
recording of their asthma symptoms and pulmonary function
in the perimenstrual phase. (J Allergy Clin Immunol
2004;113:242-4.)
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Menstruation has been implicated in worsening asth-
main women of reproductive age since as early as 1938.1
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Abbreviation used
NFA: Near-fatal asthma

A more recent study has observed that asthma is more
severe in women who report perimenstrual asthma than
in women whose asthma does not worsen near menstru-
ation.2 The incidence of asthma exacerbation is high (4-
fold) during the perimenstrual days,3 and menstruation
has been suggested as a possible trigger in fatal or near-
fatal asthma (NFA).46 The evidence supporting this
association remains wesk, however, because much of itis
drawn from isolated clinical observations,4¢ and
prospective studies analyzing the risk factors predispos-
ing to NFA episodes in defined populations have some-
times failed to demonstrate a relationship.” In a large
group of patients with severe asthma exacerbations, Barr
et al8 concluded that the severe attack could have been
aggravated by menstruation in only 16 (1.7%) patients,
but no information was provided with respect to the num-
ber of women of reproductive age included in the study.
Because further prospective studies with large series of
patients are needed to evaluate the hypothesi zed relation-
ship between asthma exacerbation and menstruation, we
aimed to assess its possible role as a contributing factor
in the development of NFA episodes in women enrolled
in the Spanish Multicenter Study of High Risk Asthma.

METHODS

Datawere collected from April 1997 through March 1999 for the
Spanish Multicenter Study of High Risk Asthma, the details of
which have been published elsewhere.® This cross-sectional,
descriptive, hospital-based, multicenter study enrolled patients in
participating Spanish hospitals who had a fatal attack or an NFA
exacerbation. One hundred twenty-eight cases of NFA in women
were identified for the purpose of the present study; data for 44
women of reproductive age (after menarche and before menopause)
were included in the final analysis. None of them died as a conse-
quence of the asthma crisis.

NFA was defined as a severe exacerbation with at |east one of the
following events: respiratory arrest, need for mechanica ventila-
tion, Paco, of greater than 50 mm Hg, and pH of lessthan 7.30. The
variables analyzed were grouped under the following headings. The
first was demographic characteristics. The second heading was
characteristics of chronic asthma during the previous 12 months,
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FIG 1. Women experiencing an NFA episode on the first or other days
in the menstrual cycle. A significant cluster of NFA episodes occurred
on the first day of menstruation (11 patients, 25%; P =.022).

including morbidity variables, asthma severity (according to the
Global Initiative for Asthmal%) before the NFA, and antiasthmatic
drugs used (regular use of inhaled corticosteroids was assumed
when patients had been using them daily during the previous 12
months), with such information coming from previous hospital
records or, if records were unavailable, from the patient or arela-
tive. The dose of salbutamol inhaled in the 7 days before the NFA
episode was obtained by asking the patients how many puffs of
salbutamol they had inhaled per day during the 7 days before hos-
pital admission and then converting the mean of the number of puffs
into micrograms per day. The third heading was characteristics of
the NFA crisis, including probable trigger (acute bronchial infection
was defined as a patient temperature of >37°C and the presence of
cough, purulent sputum, or both), clinical data, arterial blood gases,
and day of the menstrual cycle when the NFA brought the patient to
the emergency department. The fourth heading was course of the
NFA, including days or hours of hospitalization and whether
mechanical ventilation was needed. The fifth and final heading was
studies performed in stable condition, including tests after dis-
charge and while a patient was receiving between 5 and 15 mg daily
of ora prednisone, such as spirometry before and after salbutamol
inhalation, skin prick tests (for Dermatophagoides pteronyssinus,
grass and tree pollens, Parietaria judaica, cat and dog dander, soy-
bean dust, and Alternaria species), and ELISAs (UNICAP; Phar-
macia, Upsala, Sweden) to determine total I1gE levels.

The sample was distributed into 2 groups according to the men-
strual cycle day (either the first day or any other day) on which the
NFA episode occurred. The results from the 2 groups were compared
with the x2 or Fisher exact tests for qualitative variables and either a
t test or aMann-Whitney U test for quantitative variables, depending
on their distribution. A P value of less than .05 was considered sig-
nificant. The analyses were carried out by using the Statistical Pack-
age for Social Science software (SASS Inc, Chicago, Ill).

RESULTS

Significantly more NFA episodes were observed on
the first day of menstruation (11 [25%)] patients) than on
the remaining days (33 [75%)] patients, P = .022, Fig 1).
A nonsignificant (P = .391) peak of 5 cases was also
observed on day 14, coinciding with ovulation.

Table | showsthe clinical asthma characteristics, NFA
course, and follow-up studies performed in the 11
women with a mean age of 29 (SD, 11) years who expe-
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TABLE I. Clinical asthma characteristics, course, and fol-
low-up studies performed on women distributed into 2
groups according to the menstrual cycle day (first vs
any remaining day) on which the NFA crisis developed

First day Remaining P
(n=11) days (n = 33) value

Asthma characteristics
Moderate-to-severe asthma, % 81 69 NS
No. of hospitalizations for asthma 0.41 (0.9) 0.22 (0.6) .062
in the past year per patient
Regular use of inhaled 73 34 .056
corticosteroids, %

Salbutamol inhaled in the 9(9.5) 1.8(3.7) .003
previous 7 days, pg/d
Clinical characteristics and course
of the NFA crisis
Trigger suspected of the NFA, %
Unknown 7 (64) 16 (49) NS
Respiratory infection 3(27) 10 (30) NS
NSAID intake 109 0 NS
Other 0 7(21) NS
Tracheal intubation required, % 82 48 .085
pH 7.08 (0.12) 7.17 (0.12) .061
Paco,, mm Hg 76 (16) 66 (22) NS
Days in hospital, median 8.6 (3) 13.4(14) NS
Hours of mechanical ventilation, 26 (29) 56 (164) NS

median
Studies performed after the NFA episode

Total IgE, 1U/mL 1.071 538(739) NS
(1.571)

Positive skin prick test response* % 91 78 NS

FEV,, % of reference value 78 (16) 84 (21) NS

AFEV, postBD, % 5.1 (6) 7.4 (6) NS

Values are means unless indicated as percentages, with SDs between brackets.
NS, Not significant; NSAID, nonsteroidal anti-inflammatory drug; AFEV;
postBD, percentage FEV | increase after inhaling salbutamol.

*Response to at least one of the common allergens tested.

rienced NFA on the first day of menstruation and in the
remaining 33 women aged 31 (SD, 9) years who experi-
enced attacks on any other day in their cycle. Patients
whose attacks were on the first day had used more rescue
medication (inhaled salbutamol; P = .003) on the 7 days
before the asthma exacerbation than had the other
women. Women whose attack occurred on the first day
also tended to have a history of more severe asthma (P <
.10 for prior hospitalizations and regular inhaled steroid
use) and more severe NFA episodes (P < .10 for intuba-
tions and acidosis). Similarly, although the mean IgE
level for the group experiencing NFA on the first day of
the cycle was 2-fold higher than the mean of the other
group, the great dispersion of results for those patients
meant that the difference was not statistically significant.

DISCUSSION

To our knowledge, this is the first study associating
menstruation and NFA conducted in a large group of
patients. Menstruation was not the isolated trigger of the
cases of NFA studied, but it appears to be a contributing
factor in patients whose asthma was unstable, as suggest-
ed by their increased use of rescue medication in the days
preceding the NFA. Tendencies were observed in some
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clinical variablesin women with first-day menstrual NFA,
suggesting that these patients had more severe asthma
before the NFA (number of patientstaking regular inhaled
corticosteroid therapy and hospitalizations for asthma in
the previous year) and during the NFA itself (pH level and
frequency of tracheal intubation) than were women with
cases of NFA starting on other days. Our findings are con-
sistent with those of Shames et a,2 who observed greater
asthma severity, increased use of rescue medication, and
decreased morning peak flow rates in patients with self-
reported perimenstrual exacerbations of asthma in com-
parison with patients without self-reported perimenstrual
asthma. Such observations, like ours, appear to distin-
guish a patient group with a tendency toward more severe
asthma before a case of NFA and more severe NFA, even
though our findings contrast with those of a population-
based study by Mitchell et al” in which menstruation was
not identified as a precipitating factor of severe asthma
attack. Differences between the disease severity in our
patients with NFA and those in the broader population of
asthmatic patients studied by Mitchell et a, aswell as dif-
ferences in how data on menstruation were collected,
might account for the discrepancy.

The mechanisms of the worsening of asthma symptoms
in relation to menstruation remain unexplained. Psycholog-
ic features, the intake of nonsteroidal anti-inflammatory
drugs, and changes in estradiol levels, progesterone levels,
or both have been suggested. Sex hormone swing and wors-
ening asthma can be due to increases or decreases in these
hormone levels. However, there is a time lag between the
decrease in hormonal levels and worsening asthma. Even
though female sex hormones have effects on severa cells,
cytokines, and leukotrienes involved in asthma inflamma-
tion,11 their relationship is uncertain. Another hypothesis
can be made on the basis of our observation of increased use
of salbutamol in the days before the NFA episode in the
women we studied. Short-acting B-adrenergic agonists
reduce the numbers of -receptors available on many cdlls,
including circulating leukocytes.12 This long-lasting effect
leaves these cells without the homeostatic control of circu-
lating epinephrine, could reduce the responsiveness to
exogenous [3-adrenergic medications, and could promote
inflammation because increased cyclic AMP dampens
processes involved in airway inflammation in severa rele-
vant cells, such as lymphocytes and eosinophils.1314 Like-
wise, some studies observed aloss of the cyclic variation of
[3-receptor function during the luteal phasel> and a down-
regulation of the lymphocyte B-receptor density and cyclic
AMP response when exposed to progesterone in female
patients with asthma.16 As described above, this downregu-
lation of B-receptors could lead asthmatic women to have
severe asthma exacerbations.

A possible limitation of the study is the lack of infor-
mation regarding menstrual history or oral contraceptive
use, but the present study is part of alarger description of
clinical characteristics of fatal asthmaand NFA,® and we
did not collect specific gynecologic data. A prospective
study, including these variables, should be designed.

In conclusion, in the present study 25% of reproduc-
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tive-aged women experiencing NFA had their exacerba-
tion on the first day of menstruation. Women with asth-
ma that worsens during menstruation should be on the
alert to prevent NFA episodes. Specific recommenda-
tions should be included in educational programs, and
these women'’s self-management plans should probably
include the systematic recording of their asthma symp-
toms and pulmonary function in the perimenstrual phase.
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