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Abstract

Background. Aspirin-induced asthma (AIA) is characterized by onset of asthma
attack 30 minutes to 3 hours after ingestion of aspirin or NSAIDs (Non steroid anti-
inflammatory drugs). The typical reaction may be accompanied by intense rhinorhea,
periorbital edema with conjunctival irritation and facial flushing. Often, at physical
examination, nasal polyposis and serum eosinophilia are notable.

Aim: The aim of this study is to identify the behavior of aspirin induced asthma in
a certain group of Kosovo population, in terms of age and its presentation.

Material and methods. At the University Hospital Centre in Prishtina, 172 adult
patients with asthma were diagnosed, while 16 (9.3 %) of them were with aspirin-
induced asthma (f/m=12/4).

Results. The average age was 40.2 years. Nine of them showed triad of symptoms
(aspirin-intolerance, asthma, nasal polyposis) while 7 (43.7%) showed tetrad of
symptoms (aspirin-intolerance, asthma, nasal polyposis, and sinusitis). Total IgE
levels were increased only in 3 patients (18.8%), while eosinophilia was increased
only in 8 (50%) of the patients. The skin prick test with standard set of inhalant
allergens was positive only in 3 patients (18.8%). There was no correlation between
in vitro and in vivo tests.

Conclusion. Since there is no reliable in vitro test for the diagnosis of aspirin
sensitivity, definitive diagnosis requires an oral or nasal aspirin challenge, which
needs to be performed in a hospital.

OPEN ACCESS

Introduction
Asthma is a chronic inflammatory disorder of

the airways in which many cells and cellular elements
play a role. The chronic inflammation causes an
associated increase in airway hyperresponsiveness
that leads to recurrent episodes of wheezing, breath-
lessness, chest tightness, and coughing, particularly

at night or in the early morning. These episodes are
usually associated with widespread but variable airflow
obstruction that is often reversible either spontane-
ously or with treatments (1).

Asthma represents a major health problem. The
cost paid for it exceeds 6 (Six) Billion US Dollars (2).
Asthma is the most frequent chronic disease in child-
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hood, and we can say that asthma and wheezing are
the most frequent causes of visits of the pediatrician.
The assessment of prevalence of minor age in USA
ranges from 3.6 to 9.5%, depending on the definition/
questionnaires (3).

Aspirin-induced asthma (AIA) presents a syn-
drome, which in clinical aspect is similar to a persist-
ent viral respiratory infection. This syndrome is mani-
fested by triad of symptoms (rhinitis with or without
nasal polyposis, asthma, and aspirin intolerance), or
tetrad of symptoms (rhinitis with or without nasal
polyps, asthma, sinusitis and aspirin intolerance) (4,
5). The asthmatic attack can appear when using a
small dose of aspirin up to 80 mg and is manifested by
the following symptoms: flowing from the nose, perior-
bital edema, conjunctival irritation, face reddening,
stomach griping, and chest pains. A quarter of patients
(25%) with asthma who required emergency mechani-
cal ventilation were found to be aspirin intolerant (6).
AIA is mostly present in middle age (the peak of
incidence is the age of 35 years, although it can be
identified even in adolescence). Female patients get ill
more frequently than males (2.5 times).

The common feature of medications that trigger
this reaction is their inhibition of the cyclo-oxygenase
1 (COX-1) enzyme (7). Other terms for aspirin-induced
asthma are: aspirin-sensitive asthma, aspirin-intoler-
ant asthma, and NSAID-induced rhinitis and asthma.
The central characteristic of these patients is their
sensitivity to medications that inhibit the COX-1 en-
zyme. The COX enzymes produce a range of media-
tors that are responsible for regulation of normal body
functions (mainly COX-1) as well as inflammation, fever
and pain (mainly COX-2). One of the mediators pro-
duced by COX-1 that regulates normal body function is
prostaglandin E2. Evidence suggest that reduction of
prostaglandin E2 levels by medications that inhibit
COX allows activation of an enzyme pathway to pro-

duce increased amounts of inflammatory mediators
called leukotrienes (7). The leukotrienes are responsi-
ble for many of the manifestations of an asthma attack,
triggered in these patients by aspirin and NSAIDs (Fig.
1).

Based on the studies of challenge, AIA is a
unique phenotype of asthma, which includes about 10-
15% of asthmatic patients in several populations (3, 4).
Only a few families have been described as presenting
with “aspirin triad” (asthma, aspirin intolerance, and
nasal polyposis). The Mennonite family reported by
Locley and colleagues, 1973 (8) and the pair of sisters
reported by Miller, 1973 (9), have much in common in
that they conformed in large part to the classic descrip-
tion of aspirin-intolerant asthma. In contrast, the family
presented by von Maur and coworkers, 1974 (10)
included four of six affected individuals under 17 years
of age at onset none had polyposis. A considerable
discordance in clinical manifestation of the disease
was noted in identical twin sisters, pointing to the
influence of environmental factors (8, 11). In non-
Mennonite family, studied by Locley and coworkers,
1973 (8), two siblings suffered from aspirin triad, while
the third had intrinsic asthma that improved after
ingestion of aspirin. The rare syndrome of asthma
relieved by aspirin bears much clinical resemblance to
aspirin-induced asthma, and in a sporadic patient one
form may evolve into the other (12).

The airway of AIA patients show signs of per-
sistent inflammation with marked eosinophilia, epithe-
lial disruption, specific cytokine production, and up
regulation of adhesion molecules (13). Eosinophils
infiltration of airway tissue appears to be a central
feature of AIA. The airway expression of interleukin 5
(IL-5), known to be involved in recruitment, activation,
maturation and perpetuation of survival of eosinophils,
is markedly increased in patients with AIA (14).

The objective of this study is to identify the
behavior of aspirin-induced asthma in a certain group
of Kosovo population, in terms of age and its presen-
tation.

Material and methods
Adults presented by the Allergology and Clini-

cal Immunology Department, with allergy of upper and
lower respiratory tract (Asthma, Rhinoconjunctivits,
Sinusitis, Nasal polyposis) as well as patients with
history data of intolerance of aspirin and other non-
steroid anti-inflammatory drugs, during the period from
January 2003 to January 2004 were included in this
study.Figure 1: The mechanism of aspirin-induced asthma.
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Parameters were set for all the patients:
Erythrosedimentation rate (ESR), chemo gram,
leukocyte formula, total IgE values, and Skin prick test
with complete standards of Pneumoallergenes (Inha-
lant allergens). Standard methods have been used to
identify the Erythrosedimentation, Chemo gram and
Leukocyte formula. IRMA (Radioimmunoassay with
monoclonal antibodies) method has been used to
determine the level of total IgE in the serum
(IMMUNOTECH Co., France). These analyses have
been implemented at the Immunology Laboratory of
the Institute of Physiology at the University Clinical
Centre of Prishtina, Kosovo.

For the purpose of this study, the radioactivity
has been measured in gamma counter Type DPC, and
the calculation of results has been carried out by a
computer program, adapted to calculate normal IgE
values. In case of healthy persons, values of IgE grow
easily from 0.2 kIU/L after birth, up to 20.0 kIU/L at the
age of 15-20, with mayor individual variations (2-200
kIU/L).

The Skin prick test has been applied in the
Allergology and Clinical Immunology Department of
the University Clinical Centre of Prishtina, by using
Reagent Test Kit G (Allergopharma Co., Hamburg,
Germany). The edema over 3 mm, with the circled
erythema was evaluated as a positive test.

Oral challenge with aspirin or acetylsalicylic
acid (ASA) is the only definitive way to diagnose
current aspirin sensitivity. Such a challenge can iden-
tify reactive patients with no previous history of drug
sensitivity. Criteria to participate on this challenge was
that subject must be symptoms free, while this test
have been conducted in Department of Pathophysiol-
ogy in Prishtina Hospital setting by experienced per-
sonnel equipped to treat anaphylactic or severe asth-
matic reactions. During our study we have perform the
protocol for 3-day oral aspirin challenge as per
Stevenson(1), as follow: Day 1 - 8:00 a.m. – Placebo;
11:00 a.m. - Placebo; 2:00 p.m. – Placebo; Day 2 -
8:00 a.m. – ASA - 3 mg or 30 mg; 11:00 a.m. – ASA,
60 mg; 2:00 p.m. – ASA – 100 mg; Day 3 - 8:00 a.m.
– ASA - 150 mg; 11:00 a.m. – ASA, 325 mg; 2:00 p.m.
– ASA – 650 mg (25).

Results
 In this cross-sectional epidemiological survey

four hundred and ten patients (238 females and 172
males) have been treated at the Allergology and
Clinical Immunology Department of the Prishtina Uni-

versity Clinic Centre. A considerable number of these
patients have had more than one diagnosis. The most
frequent disease is Asthma in 42% of cases (f/m=109/
63), followed by Rhinoconjuctivitis with 32.9% (f/m=71/
64).  Other diseases were present with lower fre-
quency, such as Rhinitis: 16.1%, Sinusitis 15.6%,
Intolerance to aspirin 12.4% and the last, Obstructive
rhinitis with Nasal polyposis: 7.1%. The significant
distinction, by gender, has been noticed only in Asthma
(p <0.01), while for the rhinitis and aspirin intolerance,
there has been no significant difference (p> 0.05)
(Table 1).

emale Male Total
Diagnosis

N % N % N %

X
2

–

test

Total patients 306 100.0 211 100.0 517 100.0 p<0.01

Rhinitis 41 13.4 25 11.8 66 12.8 p<0.05

Obstructive Rhinitis +

Nasal polyposis
12 3.9 17 8.1 29 5.6 p>0.05

Rhinoconjuctivitis 71 23.2 64 30.3 135 26.1 p>0.05

Sinusitis 39 12.7 25 11.8 64 12.4 p>0.05

Asthma 109 35.6 63 29.9 172 33.3 p<0.01

Aspirin intolerance 34 11.1 17 8.1 51 9.9 p>0.05

Table 1: Patients treated in the Allergy-Immunology
Department of University Hospital Center of Prishtina
Clinic - cases by diagnosis and gender.

Our patients were of different age, up to the age
of 80. The majority of patients were 20-29 years of age
(28.3%); 30-39 years of age 27.1%, and 40-49 years of
age (17.6%), while up to 20 years were 8.9% of
patients. The average age of patients was 35.9 years,
with SD 14.1 (Fig.2).

Figure 2: Patients with aspirin intolerance by age.

Out of total of 51 cases (f/m=22/13) with aspirin-
intolerance, Asthma was found only in 16 cases or
31.4% (f/m=12/4). Aspirin-intolerance with asthma
was recorded in 23.5% of males and 35.3% of females
(Fig. 3).
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The analysis of total patients with asthma, by
groups of age, shows that the most frequent are cases
within the group age (30-39) 23.8%, and within the age
(40-49) 22.7%.

Most of the patients with aspirin-induced asthma
are in the group of 30-39 years of age (37.5%), and the
group of 50 – 59 years of age – or 25% of our cases,
while the highest prevalence of non aspirin-induced
asthma is at the age of 40-49 years, or 23.7%. The
average age of patients with Asthma is 39.1; those of
aspirin-induced asthma 40.2 years, and those with non
induced aspirin asthma 38.9 years. The difference in
ages showed no significance (p> 0.05) (Table 4).

The analysis of patients with aspirin-intolerance
resulted into the inclusion of the largest group of 30-39
years of age (39.2%), and the group of 20-29 years of
age (19.6%) of the average age of 36.7 years. For the
two compared groups, (aspirin-intolerance with or
without asthma) the age of 30-39 years 40% is pre-
dominant, at the aspirin-intolerance without asthma;
and 37.5% for aspirin-intolerance with asthma. While
the average age of patients with asthma was 40.3
years, and for those without asthma was 35.2 years
(Table 2).

spirin
Intolerance

without Asthma

Aspirin
Intolerance with

Asthma

Total Aspirin
IntoleranceAge

Group
N % N % N %

<20 4 11.4 1 6.3 5 9.8

20-29 8 22.9 2 12.5 10 19.6

30-39 14 40.0 6 37.5 20 39.2

40-49 4 11.4 2 12.5 6 11.8

50-59 3 8.6 4 25.0 7 13.7

60-69 1 2.9 1 6.3 2 3.9

70-79 1 2.9 - - 1 2.0

Total 35 100.0 16 100.0 51 100.0

X-bar

(mean)
35.2 40.3 36.7 year

SD 12.6 14.8 13.4

Table 2: Patients treated in the Allergy-Immunology
Department of University Hospital Center of Prishtina
Clinic - cases by diagnosis and gender.

Table 3: Patients treated in the Allergy-Immunology
Department of University Hospital Center of Prishtina
Clinic - cases by diagnosis and gender.

ender

Female Male
Total

Diagnosis

N % N % N %
X

2
-test

Aspirin-induced
asthma 12 11.0 4 6.3 16 9.3 P>0.05

Non aspirin-induced
asthma 97 89.0 59 93.7 156 90.7 P<0.01

Total
Asthma 109 100.0 63 100.0 172 100.0 P<0.01

Figure 3: The structure of aspirin intolerance with or without
asthma by gender.

Out of total of 410 patients examined in our
Service, the most frequent disease is the Asthma, with
172 patients (42.2%), (f/m=109/63) (Table 1.). Among
these patients, 156 (90.7%) are aspirin non induced
asthma (f/m=97/59), and 16 patients (9.3%) are aspi-
rin-induced asthma. The proportion f/m is 12/4. In the
relation of f/m, a significant correlation was found for
aspirin induced form (p< 0.05), while for the aspirin non
induced form the gender was not significantly corre-
lated  (p>0.05) (Table 3).

spirin-induced
Asthma

Non Aspirin-
induced Asthma Total Asthma

Group of age
N % N % N %

<20 1 6.3 13 8.3 14 8.1

20-29 2 12.5 33 21.2 35 20.3

30-39 6 37.5 35 22.4 41 23.8

40-49 2 12.5 37 23.7 39 22.7

50-59 4 25.0 22 14.1 26 15.1

60-69 1 6.3 12 7.7 13 7.6

70-79 - - 4 2.6 4 2.3

Total 16 100.0 156 100.0 172 100.0

X-bar (mean) 40.2 age 38.9 age 39.1 age

SD 14.8 14.7 14.7

t-test p>0.05

Table 4: Patients treated in the Allergy-Immunology
Department of University Hospital Center of Prishtina
Clinic - cases by diagnosis and gender.

Patients with aspirin-induced asthma have pre-
sented by triad or tetrad of symptoms. Of total of 16
patients with aspirin-induced asthma, 9 (56.3%) had
triad, and 7 (43.8%) had tetrad of symptoms. In aspirin-
induced asthma, the majority of cases were recorded
in the age group from 30-39 years (37.5%) followed by
the group of 50 - 59 years old (25%). The average age
of aspirin-induced asthma is 40.3, while for aspirin-
induced asthma patients with triad of symptoms is
43.9 years and for those with tetrad of symptoms is
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notably lower - 35.6 years. However, there is no
significant distinction by ages (p >0.05) (Fig. 4).

The table 5 shows the relation between the skin
prick test with pneumoallergenes, IgE and Eosinophililia
in the peripheral blood of patients. Skin Prick test was
positive in 3 (18.8%) patients; IgE has been identified
as increased only in 3 patients, while increased eosi-
nophilia was found in 8 cases (50%) of total patients
(Table 5).

seen after 30 minutes in whistling of the chest, skin
efflorescence, nose blockage and gastrointestinal
embarrassment (Fig. 5).

Figure 4: The age structure of patients with aspirin induced
asthma triad and tetrad symptoms.

kin test IgE Eosinophilia

Diagnosis
Positive

n (%)

Negative

n (%)

Large

n (%)

Normal

n (%)

Large

n (%)

Normal

n (%)

Total
n (%)

AIA triad 2 (22.2) 7 (77.8) 1 (11.1) 8 (88.9) 2 (22.2) 7 (77.8) 9 (100)

AIA tetrad 1 (14.3) 6 (85.7) 2 (28.6) 5 (71.4) 6 (85.7) 1 (14.3) 7 (100)

Total AIA 3 (18.8) 13 (81.3) 3 (18.8) 13 (81.3) 8 (50.0) 8 (50.0) 16 (100)

Table 5: Patients treated in the Allergy-Immunology
Department of University Hospital Center of Prishtina
Clinic - cases by diagnosis and gender.

The analysis of the Fi coefficient shows that
there is a weak statistic correlation between IgE, Skin
test and eosinophililia in the blood of our patients
(Table 6).

Table 6: Correlation between total IgE, Skin test and
eosinophilia in the patients with aspirin-induced
asthma.

kin testTests
Positive Negative

Total

Increased 0 3 3Total IgE
Normal 3 10 13

Total 3 13 16
Fi coefficient of
correlation 0.23, low correlation

Increased 2 6 8Eosinophilia
Normal 1 7 8

Total 3 13 16

The most interesting cases were introduced
after the oral provocation test with aspirin. Reaction is

Figure 5: Oral provocation test with aspirin. Reaction is
seen after 30 minutes in whistling of the chest, skin efflo-
rescence (right), nose blockage, periorbital edema (left),
and gastrointestinal embarrassment.

Discussion
The accompaniment of the allergic rhinitis and

asthma is known as manifestation of atopy (15, 16).
The World Health Organization has sponsored the
development of ARIA Instruction (Allergic Rhinitis and
Impact of Asthma) in 1999, as a basic document which
addresses the relation between Asthma and allergic
and non allergic Rhinitis (17). Many patients with
allergic rhinitis have the accompaniment of asthma,
and many asthmatic patients have allergic rhinitis too
(18), often accompanied with sinus inflammation or
rhino sinus (19). ARIA document recommends that the
rhinitis patient should evolve for asthma and vice versa,
because, the rhinitis is present in 75% of allergic
asthmatics, and 80% of non allergic asthmatics.
Rhinitis is the foregoing for later asthma in 64% of
patients, as well as the same time appearing asthma
and rhinitis happen in 21% of the cases. Nineteen to
38% of patients with rhinitis present asthma even
clinically, i.e. many of the patients with rhinitis demon-
strate bronchial non specific hyper reactivity against
metacholine and histamine (20).

Patients with allergic rhinitis without asthma
demonstrate higher bronchial hyper reactivity primarily
during the pollen season (21).  Bronchial hyper reactiv-
ity is more significant with perennial allergic rhinitis
against home dust and against cats, more than sea-
sonal allergic rhinitis against pollen (22). Subjects with
allergic and non allergic rhinitis risk three times more
to develop asthma (23, 24). Furthermore, patients with
rhinitis and sinusitis have much more chances to
develop asthma than patients with rhinitis alone (24).

Patients for our study had more than one diag-
nosis. Out of 410 patients treated in the Department of
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Allergy with clinical Immunology, the most frequent
disease was Bronchial Asthma in 42% of cases. Rhino
conjunctivitis was present in 32.9%; Rhinitis - 15.6%,
while aspirin intolerance: in 12.4% of our cases. Out of
172 patients with bronchial asthma, sensitive forms
were presented only in 16 cases (0.93%) that corre-
spond with the prevalence of this disease.

In our study, we did not find any correlation
between total IgE, eosinophils and Prick test with
pneumo-allergenes. Thus, the test for oral and nasal
challenge still remains the preferred diagnostic method
for this disease.

Acknowledgement
We thank Prof. Dr. Mirko Spiroski and Assist.

Dr. Aleksandar Petlichkovski from the Institute of
Immunobiology and Human Genetics, Faculty of Medi-
cine in Skopje, Republic of Macedonia, for critical
reading of the manuscript.

References
1. Global Strategy for Asthma Management and Preven-
tion Issued January,1995 NIH Publication No 02-3659.

2. Weiss KB,Gergen PJ,Hodgson TA. An economic evalu-
ation of asthma in the United States. N Engl J Med. 1992;
326(13):862-866. PMID:1542323

3. Gergen PJ, Mullally DI, Evans R III. National survey of
prevalence of asthma among children in the United States,
1976 to 1980. Pediatrics. 1988; 81(1):1-7. PMID:3336575

4. Szczeklik A, Stevenson DD. Aspirin-induced asthma:
advances in pathogenesis, diagnosis, and management.
J Allergy Clin Immunol. 2003;111: 913-21. doi:10.1067/
mai.2003.1487 PMID:12743549

5. Szczeklik A, Sanak M. Genetic mechanisms in Aspirin-
induced Asthma. Am J Respir Crit Care Med. 2000;161(2
Pt 2):S142-6. PMID:10673244

6. Marquette CH, Saulnier F, Leroy O, Wallaert B, Chopin
C, Demarcq JM, Durocher A, and Tonnel AB. Long- term
prognosis for near-fatal asthma: a 6-year follow-up study
of 145 asthmatic patients who underwent mechanical
ventilation for near-fatal attack of asthma. Am Rev Respir
Dis. 1992;146(1):76-81. PMID:1626819

7. Stevenson DD, Sanchez-Borges M, Szczeklik A. Clas-
sification of allergic and pseudoallergic reactions to drugs
that inhibit cyclooxgenase enzymes. Ann Allergy Asthma
Immunol. 2001;87(3):177-180. PMID:11570612

8. Lockley RF, Rucknagel DL, and Vanselow NA. Familial
occurrence of asthma, nasal polyps and aspirin-intoler-
ance. Ann Intern Med. 1973;78(1):57-63. PMID:4682309

9. Miller FF. Aspirin-induced bronchial asthma in sisters.
Ann allergy. 1971;29(5):263-265. PMID:5155528

10. Von Maur K, Adkinson NF, Van Metrer TE, Marsh DG,
and Norman PS. Aspirin intolerance in a family. J Allergy
Clin Immunol. 1974;54:380-395. doi:10.1016/0091-
6749(74)90028-1

11. Delaney JC. Asthma, nasal polyposis, and aspirin
sensitivity. Ann Intern Med. 1973;79(5):761.
PMID:4751765

12. Szczeklik A, and Nizankovska E. Asthma improved by
aspirin-like drugs. Br J Dis Chest. 1983;77(2):153-158.
doi:10.1016/0007-0971(83)90021-9 PMID:6347232

13. Nasser SMS, Pfister R, Christie PE, Sousa AR, Barker
J, Schmitz-Schumann M, and Lee TH. Inflammatory cell
populations in bronchial biopsies from aspirin-sensitive
asthmatic subjects. Am J Respir Crit Care
Med.1996;153(1): 90-96. PMID:8542168

14. Sampson AP, Coburn AS, Sladek K, Adamek L,
Nizankowska E, Szczeklik A, Lam BK, Penrose JF, Austen
KF, and Holgate ST. Profound overexpression of
leukotriene C4 synthase in aspirin-intoleranr asthmatic
bronchial biopsies. Int Arch allergy Immunol. 1997;113(1-
3):355-357. PMID:9130576

15. Report of the rhinosinusitis task force committee.
Otolaryngol Head Neck Surg. 1997;117(3 Pt 2):S1-68.
PMID:9380416

16. Passalacqua G, Canonica GW. The asthma-rhinitis
association: between the clinical hypothesis and the sci-
entific theory. Current Allergy Asthma Reports. 2003;3:
191-3. doi:10.1007/s11882-003-0033-6 PMID:12662463

17. Bousquet J, Van Cauwenberge P, Khaltaev N. ARIA:
Allergic     rhinitis and its impact on asthma. J Allergy Clin
Immunol. 2001;108:S147-333. doi:10.1067/
mai.2001.118891 PMID:11707753

18. Greisner W, Settipane R, Settipane G, et al. Co-exist-
ence of asthma and allergic rhinitis: a 23 year follow-up
study of college students. Allergy Asthma Proc. 1998;19:
185-8. doi:10.2500/108854198778557836
PMID:9727149

19. Horowitz E, Diemer FB, Poyser J, et al. Asthma and
rhinosinusitis prevalence in a Baltimore city public hous-
ing complex (abstract). J Allergy Clin Immunol. 2001;107:
280.

20. Townley R, Ryo U, Kolotin B, et al. Bronchial sensitiv-
ity to methacholine in current and former asthmatics and
allergic rhinitis patients and control subjects. J Allergy
Clin Immunol. 1975;56:429. doi:10.1016/0091-
6749(75)90061-5 PMID:1206183

21. Boulet LP, Morin D, Milot, et al. Bronchial responsive-
ness increases after seasonal antigen exposure in non-
asthmatic subjects pollen-induce rhinitis. Ann Allergy.
1989; 63(2):114-9. PMID:2669566



7

Ahmetaj et al. Aspirin-Induced Asthma

Maced J Med Sci. 2009 Mar 15; 2(1):XX-XX.

22. Peat J, Tovey E, Toelle BG, et al. House dust mite
allergens. A major risk factor for childhood asthma in Aus-
tralia. Am J Respir Crit Care Med. 1996;153(1):141-6.
PMID:8542107

23. Pederson PA, Weeke ER. Asthma and allergic rhinitis
in the same patients. Allergy. 1983;38:25-9.  doi:10.1111/
j.1398-9995.1983.tb00852.x PMID:6837893

24. Settipane RJ, Hagy GW, Settipane GA, et al. Long-

term risk factors for developing asthma and allergic rhini-
tis; a 23 year follow-up study of college students. Allergy
Proc. 2000;21:371-5. doi:10.2500/
108854100778249123 PMID:11191104

25. Stevenson DD. Diagnosis, prevention, and treatment
of adverse reactions to aspirin and non-steroidal anti in-
flammatory drugs. J Allergy Clin Immunol. 1984;74:617.
doi:10.1016/0091-6749(84)90115-5 PMID:6436354



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


