Premenstrual asthma and atopy markers
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Background: The frequency of atopy in women with premenstrual asthma (PMA) and its possible effect on the premenstrual
exacerbation of asthma are unknown.

Objective: To analyze the relation between atopy markers (total IgE, Phadiatop, and specific IgE) and PMA.

Methods: Asthmatic women of reproductive age completed a questionnaire about respiratory symptoms and recorded peak
flow during an entire menstrual cycle to be classified as asthmatic patients with or without PMA. Their asthma severity was
graded according to the 2005 Global Initiative for Asthma scale. PMA was defined as a clinical or functional exacerbation
(=20%) in the premenstrual phase compared with the preovulatory phase. Blood tests for several atopy markers were conducted
for: total IgE and screening for aeroallergens (Phadiatop) and specific IgE.

Results: Blood determinations were performed in 59 asthmatic women, of whom 31 (53%) had PMA. Twenty-six patients
with PMA (84%) and 12 without PMA (43%) had total IgE values greater than 100 kU/L (P = .001). Twenty-one patients with
PMA (68%) and 14 without PMA (50%) tested positive for Phadiatop (P = .17). Those who were positive for Phadiatop were
also tested for specific IgE. No relation was found between specific IgE and PMA; values for ryegrass (63%), olive (60%), and
Dermatophagoides pteronyssinus (54%) exceeded 0.35 kU/L.

Conclusions: PMA seems to be closely linked to total IgE levels but not to specific allergens. The atopy affects the clinical

manifestations of PMA in women of reproductive age.

INTRODUCTION

Atopy is clearly related to bronchial asthma,'=3 especially in
early life and midlife. Atopy can be measured by means of
skin testing or by determining values of total IgE or IgE
specific to certain aeroallergens. Atopy screening, which
includes a mix of specific aeroallergens (Phadiatop; Phadia
AB, Uppsala, Sweden),** can be used to select patients for
detailed specific IgE analysis.

At the same time, many asthmatic women of reproductive
age present with a clinical or functional exacerbation in the
premenstrual phase, which is defined as premenstrual asthma
(PMA).% The literature tends to define PMA by more or less
objective criteria based on patient perception, the increase in
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respiratory symptoms, or the presence of functional alter-
ations in the premenstrual phase.’

The causes of this exacerbation of asthma in the perimen-
strual phase are unclear. The most common causes are
hormonal factors,® variations during the menstrual cycle in
certain substances (catecholamines, leukotriene C4,° pros-
taglandin F2¢,!° and, more recently, cytokines!!), psycholog-
ical factors, a lower resistance to infections, and an increase
in bronchial hyperreactivity.!> But these do not sufficiently
clarify the pathogenesis of PMA.

Few studies have analyzed the effect of atopy on PMA.
Shibasaki et al' discussed the case of a patient with asthmatic
symptoms in the premenstrual phase but subject to evident
seasonal variability between April and October. They re-
ferred to a possible relation between allergy and PMA, al-
though their data did not seem to confirm this hypothesis.
Martinez-Moragén et al'* found that asthmatic women who
experience a near-fatal asthma attack on the first day of
menstruation, as opposed those who fall ill on the other days
of the cycle, had double the amount of total IgE (1,071 TU/L
vs 538 IU/L). Although the differences are not significant
owing to data variability, these figures suggest a possible
relation between total IgE and perimenstrual exacerbation of
asthma.

Roby et al'® proposed a relation between symptoms
linked to hormonal changes, as occurs in PMA, and the
production of antibodies (IgG, IgM, and IgE) against pro-
gesterone and estrogen. They found higher levels of these
antibodies in patients with symptoms related to hormone
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variations than in controls. The objectives of the present
study were to analyze the possible relation between atopy
markers and PMA and to determine whether the atopy is a
pathogenic factor in PMA.

METHODS

The general methods and partial results of this study that refer
to the prevalence of PMA according to the definition applied
have been published previously.” A daily register of respira-
tory symptoms and peak flow was kept during the menstrual
cycle in a consecutive sample of asthmatic women of repro-
ductive age at outpatient clinics in 5 hospitals across Anda-
lusia, Spain. The exclusion criteria were pregnancy and lac-
tation. After informed consent was obtained, data were
collected on asthma severity and oral contraceptive use. Pa-
tients were asked to record their respiratory symptoms
(cough, shortness of breath, wheezing, and thoracic pressure)
and peak flow in the morning and evening. We define PMA
from a semiobjective viewpoint based partially on the meth-
ods of Eliasson et al® and Ensom et al.'® We propose a scale
of 0 to 3 to measure each respiratory symptom, averaged
across two 6-day phases: preovulatory (days 5-10 after men-
struation) and premenstrual (the last 5 days of the cycle plus
the first day of menstruation).

A database was designed that, after the entry of data for
respiratory symptoms and peak flow for the specific days
studied, indicated whether the patient had PMA according to
clinical or functional criteria (an increase of =20% in symp-
toms or a decrease of =20% in peak flow in the premenstrual
phase). When calculating the variation percentage between
the 2 phases, the 0.01 constant was added to the denominator
in all cases to prevent the 0 denominator from blocking the
variability calculation. All the women in the 2 groups, with
and without PMA, underwent blood testing for atopy mark-
ers: total IgE and aeroallergen (Phadiatop) screening. The
allergens in the Phadiatop mix were Dermatophagoides
pteronyssinus (d1), an epithelium mix (Ex1) of cat, dog, and
horse dander (el, e3, and e5, respectively), perennial ryegrass
(Lolium perenne) (g5), Alternaria alternata (m6), olive (Olea
europea) (19), Artemisia vulgaris (w6), Salsola kali (wl1),
Parietaria officinalis (w19), and London plane (Platanus
acerifolia) (t11). Those who were positive (=35 kU/L) were
also tested for specific IgE. Women who were positive for the

Table 1. Baseline Patient Characteristics

epithelium mix were then tested individually for cat, dog, and
horse dander. All the samples were extracted according to the
same protocol, frozen at —80°C, and analyzed in laboratories
at the Juan Ramoén Jiménez Hospital in Huelva. For total IgE,
Phadiatop, and specific IgE, in vitro testing was performed
using a fluoroenzyme sandwich immunoassay (ImmunoCap
250; Phadia AB).

The data on PMA prevalence and atopy are presented as
percentages with their 95% confidence intervals (CIs). Com-
parisons of mean total IgE levels in patients with and without
PMA were performed by means of the 7 test, after a logarith-
mic transformation, to improve the normal distribution con-
dition. The relation between PMA and testing positive for the
aeroallergens, high levels of IgE, and asthma severity classi-
fication according to the 2005 Global Initiative for Asthma
scale (mild intermittent, mild persistent, moderate persistent,
severe persistent) were analyzed using the x? test. The statis-
tical software package used was SPSS version 17.0 for Win-
dows (SPSS Inc, Chicago, Illinois), with P < .05 considered
significant.

RESULTS

The initial study sample consisted of 141 asthmatic women of
reproductive age; 25 were excluded for not completing the
questionnaire. Of the remaining 116 women who had regis-
tered their symptoms and peak flow during a complete cycle
and who satisfied the inclusion criteria, 64 consented to blood
testing. Five of the 64 women had taken oral contraceptives
and were excluded, leaving a final total of 59 patients to be
examined in this study. The baseline characteristics of these
59 patients are given in Table 1.

Of the 59 patients, 31 had PMA (53%; 95% CI, 39.8%—
65.01%). Thirty-nine patients had total IgE levels greater than
100 kU/L (66%; 95% CI, 51.62%—75.81%). Thirty-five pa-
tients were positive for the Phadiatop aeroallergen mix (59%;
95% Cl, 46.48%—71.27%).

The geometric mean total IgE values (Fig 1) were 206.31
kU/L in patients with PMA and 87.99 kU/L in those without
PMA (P = .01). The total IgE level was greater than 100
kU/L in 26 of those with PMA (84%) and in 12 without PMA
(43%) (P = .001). Twenty-one patients with PMA (68%)
were positive for the Phadiatop aeroallergens vs 14 patients
without PMA (50%) (P = .17).

Global Premenstrual No premenstrual P value
(N = 59) asthma (n = 31) asthma (n = 28)
Age, y

Mean (SD) 28.9 (9.6) 27.0(6.8) 30.6 (11.4)

Range 14-44 17-37 14-44 .33
Weight, mean (SD), kg 63.6 (12.9) 68.6 (15.9) 59.4 (8.3) .04
FVC% of predicted, mean (SD) 96.4 (12.1) 90.3 (5.8) 101.5(13.7) .06
FEV, of predicted, mean (SD) 92.1 (18.4) 86.3 (12.7) 97 (21.4) .08
FEV,/FVC% of predicted, mean (SD) 79.0 (12.1) 79.1(10.9) 78.9 (13.5) .91

Abbreviations: FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity.
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Figure 1. Total log IgE levels in women with and without premenstrual asthma.

The study of specific IgE shows which allergens tested
positive the most (specific IgE level >0.35 kU/L): perennial
ryegrass (63%), olive (60%), and D pteronyssinus (54%)
(Table 2). There are no statistically significant differences
between the 2 groups for any of the aeroallergens analyzed.

In women with PMA, asthma severity was mild intermit-
tent in 6/20 (30%), mild persistent in 9/12 (75%), moderate
persistent in 6/10 (60%), and severe persistent in 10/17
(59%), without a lineal association (P = .12). The geometric
mean total IgE level for all patients with and without PMA
was 136.5 kU/L for those with mild intermittent asthma,
115.1 KU/L for those with mild persistent asthma, 189 kU/L
for those with moderate persistent asthma, and 130.9 kU/L
for those with severe persistent asthma (P = .85). The mean
total IgE level was somewhat higher in the PMA group for all
grades of asthma severity, although there were no statistically
significant differences (Fig 2).

DISCUSSION
We analyzed total IgE, Phadiatop, and specific IgE values in
asthmatic women of reproductive age with and without PMA.

Table 2. Tested Positive for Specific IgE (Specific IgE Level >0.35 kU/L)

Shibasaki et al'* examined a 19-year-old woman with bron-
chial asthma from early infancy that improved with age,
regular treatment, and immunotherapy for D pteronyssinus
(d1). After menarche, she began to show asthmatic symptoms
almost exclusively during the perimenstrual cycle between
April and October. The researchers performed skin tests for
total and specific IgE to try to find a possible link between the
allergy data and the PMA symptoms. The results were sur-
prising. The patient was clearly allergic to d1, which implied
that the symptoms were constant throughout the year. On the
other hand, the concentration levels of house mites in the area
did not correspond to the phase when the patient presented
typical PMA symptoms. All this suggests that there was no
relation between PMA and dl allergy data.
Martinez-Moragén et al,'* in a study of near-fatal asthma
attacks in women of reproductive age and their relation to
menstruation, showed that these attacks occur mainly on the
first day of menstruation, resulting in the need for rescue
medication in the days leading up to the event. These data
suggest that PMA could be the cause of the near-fatal asthma,
especially in unstable asthma. The authors separated patients

Patients, No. (%)

Global Premenstrual asthma No premenstrual asthma P value
(N = 35) (n=21) (n = 14)
Artemisia vulgaris 9 (26) 4(19) 5(38) 27
Dematophagoides pteronyssinus 19 (54) 12 (57) 7 (50) .68
Lolium perenne 22 (63) 13 (62) 9 (64) .89
Olea europea 21 (60) 14 (67) 7 (50) .32
Parietaria officinalis 12 (34) 7 (33) 5 (36) .88
Salsola kali 14 (40) 10 (48) 4 (29) .26
Platanus acerifolia 11 (31) 7 (33) 4 (29) 77
Alternaria alternata 9 (26) 5 (24) 4 (29) .75
Screening for epithelium (+/-) 15 (43) 9 (43) 6 (43) >.99
Dog 14 (93) 8 (89) 6 (100) .99
Cat 10 (67) 5 (56) 5(83) .58
Horse 7(47) 5 (56) 2 (33) .75
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Figure 2. Mean total log IgE levels according to degree of asthma severity
in women with and without premenstrual asthma (PMA). GINA indicates
Global Initiative for Asthma.

who had experienced an attack on the first day of menstrua-
tion (possible relation to PMA) from the others and found that
the mean total IgE level for the first group (1,071 TU/L) was
almost double that of the second group (538 IU/L). Although
these values show no significant differences due to data
variability, they point to a possible atopic effect on the
production of perimenstrual symptoms.

In this study, we found that patients with PMA had higher
total IgE levels than did those without PMA (Fig 1), which
suggests possible total IgE involvement in the pathogenesis
of PMA. Measuring patients according to the Global Initia-
tive for Asthma severity scale (Fig 2), those with PMA had
higher total IgE values than patients without PMA at all
levels of severity, although there were no statistically signif-
icant differences.

Roby et al'’ highlighted the production of IgG, IgM, and
IgE antibodies to estrogen and progesterone and their metab-
olites. According to the authors, these substances, which
interacted with human tissue proteins such as albumin and
globulin, may act as antigens to foment type 2 helper cells,
regulating the production of antibodies and allergy. They
found high levels of these antibodies in women with prob-
lems related to hormone swings, such as PMA, and put
forward the possibility of future desensitization treatments. In
this case, it seems that the increase in antibodies such as
specific IgE against the sexual hormones might be the cause
of possible PMA. In this present study, no measurement of
specific IgE against the sexual hormones was taken, and
although the possible effect of these specific IgE antibodies
on total IgE is unknown, it is difficult to attribute the increase
in total IgE levels in the present study to this mechanism.

The relation between total and specific IgE levels has been
studied by various researchers and is not fully clarified.

Matricardi et al'’ found similarities between total and specific
IgE levels. However, Redding et al'® found that high total IgE
levels in native children in Alaska were not associated with
high specific IgE levels to the aeroallergens that they studied.
On the other hand, Gergen et al'® found that total IgE was
related to bronchial asthma only in people who had high
specific IgE levels. Recently, Weinmayr et al®® showed that
increased total IgE levels in children with no evidence of
sensitization to common aeroallergens contributed little to the
risk of wheeze and rhinitis in the general population but may
play a role in eczema. In short, total IgE could have a high
degree of sensitivity as an atopy marker but less specificity
than atopy markers based on specific IgE.

Another interesting aspect is the possible relation between
hormone levels and total IgE level. Perry et al?! analyzed total
IgE in the final 3 months of pregnancy, post partum, and 1
year after birth. They found that total IgE values increased
after birth and that specific IgE values varied according to the
aeroallergen involved. These data suggest certain hormonal
effects on total IgE values.

If an allergic etiology was active in the genesis of PMA
and was related to any of the aeroallergens tested, more
women with PMA would test positive for Phadiatop. Al-
though these results show that patients with PMA are more
likely to test positive, we found no statistically significant
relationship between PMA and testing positive for Phadiatop.
In terms of specific IgE, none of the allergens studied seem to
be present in the origins of PMA. In a sample of 17 women
with asthma, there were increases in nitric oxide levels and
prick test wheal sizes related to the increase in progesterone
that occurs in the premenstrual phase.?? Moreover, Scott et
al® considered that the increased levels of nitric oxide behave
as a biomarker of atopy and the allergic asthma phenotype
rather than of the asthma itself. In this sense, one could
consider that the worsening PMA in women with PMA may
have some relation to atopy.

The relation between total IgE level and asthma severity is
contradictory according to data. Whereas Ozol et al** found
no link between total IgE level and asthma severity in asth-
matic women, Borish et al® stated that total IgE level was
associated with asthma severity in young women. The present
study found no direct link between asthma severity and total
IgE level.

The limitations of this study include the effect of seasonal
variability on blood sampling and symptoms according to the
allergen involved. The study was not conducted at a specific
time of year. As a result, the effect on patients’ symptoms of
their peak allergy susceptibility time and its coincidence with
the study is unknown. However, the successive addition of
asthmatic women to the study and its long duration reduce the
possible effect of a specific allergen on the results. We
determined specific IgE levels only to common aeroallergens
(house mites, pollen, fungus, and animal dander) and not IgE
against sexual hormones, as did Roby et al,'> which prevents
us from making any comparison of results. An additional
limitation could be in the low number of total IgE determi-

VOLUME 105, SEPTEMBER, 2010

221



nations, specific IgE in particular, which reduces the compa-
rability value. Bigger sample sizes would also be expected to
detect greater reactivity to Phadiatop, which would be statis-
tically significant in women with PMA.

This study finds that atopy seems to have an etiopathogenic
link to PMA. This link is indicated by the total IgE marker,
whereas the same link is not established by the specific IgE
markers, either in the screening or with any other aeroaller-
gen studied. The atopy does not seem to be related to asthma
severity.

ACKNOWLEDGMENTS

We thank Evangelina Maldonado and Jose Antonio Bernal
Rodriguez (Hospital Juan Ramén Jiménez), Maria José
Chocrén Girdldez and Magdalena Pinto Tenorio (Hospital
comarcal de la Serrania de Ronda), Patricia Calvo Tudela
(Hospital de Baza), and Pablo Pérez Navarro (Hospital Vir-
gen del Rocio) for fieldwork coordination.

REFERENCES

1. Freidhoff LR, Marsh DG. Relationship among asthma, serum IgE levels,
and skin test reactivity to inhaled allergens. Int Arch Allergy Immunol.
1993;100:355-361.

2. Burrows B, Martinez FD, Halonen M, Barbee RA, Cline MG. Associ-
ation of asthma with serum IgE levels and skin-test reactivity to aller-
gens. N Engl J Med. 1989;320:271-2717.

3. Sears MR, Burrows B, Flannery EM, Herbison GP, Hewitt CJ, Hold-
away MD. Relation between airway responsiveness and serum IgE in
children with asthma and in apparently normal children. N Engl J Med.
1991;325:1067-1071.

4. Gustaffsson D, Danielsson D. In vitro diagnosis of atopic allergy in
children: a comparison between total IgE, conventional RAST and a new
multi RAST (Phadiatop). Allergy. 1988;43:105-108.

5. Garcia-Marcos L, Sanchez-Solis M, Martinez-Torres AE, et al. Phadi-
atop compared to skin-prick test as a tool for diagnosing atopy in
epidemiological studies in schoolchildren. Pediatr Allergy Immunol.
2007;18:240-244.

6. Eliasson O, Scherzer HH, DeGraff AC Jr. Morbidity in asthma in
relation to the menstrual cycle. J Allergy Clin Immunol. 1986;77:87-94.

7. Pereira Vega A, Sdnchez Ramos JL, Maldonado Pérez JA, et al. Vari-
ability in the prevalence of premenstrual asthma. Eur Respir J. 2010;
35:980-986.

8. Halbreich U, Endicott J. Methodological issues in studies of premen-
strual changes. Psychoneuroendocrinology. 1985;10:15-32.

9. Nakasato H, Ohrui T, Sekizawa K, et al. Prevention of severe premen-
strual asthma attacks by leukotriene receptor antagonists. J Allergy Clin
Inmunol. 1999;104:585-588.

10. Eliasson O, Longo M, Dore-Duffy P, Densmore MJ, DeGraff AC Jr.
Serum 13-14-diOH-15-keto-prostaglandin F2« and airway response to

20.

21.

22.

23.

24.

25.

meclofenamate and metaproterenol in relation to the menstrual cycle. J
Asthma. 1986;23:309-319.

. Agarwal SK, Marshall GD Jr. Perimenstrual alterations in type-1/type-2

cytokine balance of normal women. Ann Allergy Asthma Immunol.
1999;83:222-228.

. Mirdal GM, Petersson B, Weeke B, Vibits A. Asthma and menstruation:

the relationship between psychological and bronchial hyperreactivity. Br
J Med Psychol. 1998;71:47-55.

. Shibasaki M, Takeda K, Sumazaki R, et al. Premenstrual asthma with

seasonal variation. Ann Allergy. 1992;68:315-318.

. Martinez-Moragén E, Plaza V, Serrano J, et al. Near-fatal asthma related

to menstruation. J Allergy Clin Inmunol. 2004;103;242-244.

. Roby RR, Richardson RH, Vojdani A. Hormone allergy. Am J Reprod

Immunol. 2006;55:307-313.

. Ensom MH, Chong E, Carter D. Premenstrual symptoms in women with

premenstrual asthma. Pharmacotherapy. 1999;19:374-382.

. Matricardi PM, Bockelbrink A, Griiber C, et al. Longitudinal trends of

total and allergen-specific IgE throughout childhood. Allergy 2009;64:
1093-1098.

. Redding GJ, Singleton RJ, DeMain J, et al. Relationship between IgE

and specific aeroallergen sensitivity in Alaskan native children. Ann
Allergy Asthma Immunol. 2006;97:209-215.

. Gergen PJ, Arbes SJ Jr, Calatroni A, Mitchell HE, Zeldin DC. Total IgE

levels and asthma prevalence in the US population: results from the
National Health and Nutrition Examination Survey 2005-2006. J Al-
lergy Clin Immunol. 2009;124:447-553.

Weinmayr G, Genuneit J, Nagel G, et al; ISAAC Phase Two Study
Group. International variations in associations of allergic markers and
diseases in children: ISAAC Phase Two. Allergy. 2010;65:766-775.
Perry LM, Ownby DR, Wegienka GR, et al. Differences in total and
allergen specific IgE during pregnancy compared with 1 month and 1
year post partum. Ann Allergy Asthma Immunol. 2009;103:342-347.
Mandhane P, Hanna S, Inman M, et al. Changes in exhaled nitric oxide
related to estrogen and progesterone during the menstrual cycle. Chest.
2009;136:1301-1307.

Scott M, Raza A, Karmaus W, et al. Influence of atopy and asthma on
exhaled nitric oxide in an unselected birth cohort study. Thorax. 2010;
65:258-262.

Ozol D, Koca C, Mete E, Yigitoglu R. Influence of atopy on asthma
severity in adult female patients. J Investig Allergol Clin Immunol.
2008;18:36-40.

Borish L, Chipps B, Deniz Y, Gujrathi S, Zheng B, Dolan CM. Total
serum IgE levels in a large cohort of patients with severe or difficult-
to-treat asthma. Ann Allergy Asthma Immunol. 2005;95:247-253.

Requests for reprints should be addressed to:
Antonio Pereira-Vega, MD, PhD
Pneumology Section

Hospital Juan Ramon Jiménez de Huelva
C/Puerto 32, 7° izquierda

Huelva 21001, Spain

E-mail: apv0lh@saludalia.com

222

ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY


mailto:apv01h@saludalia.com

	Premenstrual asthma and atopy markers
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES


