
The Journal of

NUMBER 4

ALLERGY
and

CLINICAL IMMUNOLOGY
VOLUME 53

Aspirin
l .  Frequency

intolerance
in  on o l lerg ic  populot ion

Froncis H. Chofee, M.D.,  ond Guy A. Sett ipone, M.D.
Prouidence. R. I.

T_h.e freqwency of intolerorwe to asp,i,rim in a total ptopwlation of asthma anil/or
rhirui,ti,s was 89 out,_of s,787 or 8.4 pter cent. rn the aitima,ti,c grutgr, the frequmcywus 4.3 per ent. Those asthmati,cs wi,th negatiae allergy skdn tàsts naa s,ignirt,M,nttA
more osp'í'ri'n 'i'ntolerance (6.8 per cent) thún ili,it thóse wi,th posdtíne 

"skim 
tests

(3-.5 per cent) (p < 0.01). The frequenGg of ,intolerance to aspirin imoeased, wi,th
ad,aamoing aea,rs (7.4 per oent for those wnd,er 20 years of age cunpareil to 6.s yter
c,ent for those 50 yeúrs of age or oaer). In those pati,ents wi,th rhi,ni,tis ahone,it wos
0.7 per aent, a si,gni,ficantty lower aalue thon fouia ,in those who had, both asthma
anil rhi,nitis,4.5 per cmt (p < 0.001). of the g9 pati,ents, sg or 66 per cent reportred,
bronchospasm, 2g or ss per cent reptorted, wrtiw,r,i,a, anil, g or j0 per rent repmted,
rhi'tuiti,s after i,ngesti,on of aspiri,n. Bronchosptdsrn u'aa the primary mani,festatùun of
aspirí'n 'ùntolerance i,n patients wi,th krwwn asthmn, whiie the" manifLstati,orus of
wrti,caria were th'e pred,ominant sym'ptom of pati,mts tuith knawn rhi,niti,s (atm,e). It*^Yryy! 

lo aonryry,qe_lhe ohwwtendstics-or an upindn-i*totramt gr";te b ttwtoI ttuo populntòon from whóah it is seleoteil,.

Adverse reaetions to acetylsalieylie acid, aspirin, have been known for
over 70 years.l A review of the literature reveals a definite need for population
studies to determine the frequency and nature of intoleranee to this drug. In
this report, we have attemptecl to evaluate the frequency and characteristics
found in a selected group of patients intolerant to aspirin with the char-
acteristics found in a given population of allergic subjects from which the
former group was derived.
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TABTE l .  F requency  o f  osp i r i n  i n fo le ronce  in  vo r ious  oge  g roups  o f  os thmot i c  po t ien ts
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"The trend of
iThe t rend

manifested
manifested

( p  (  0 . 0 1 ) .
aîe 3 patients who

aspirin intolerance

MATERIAT AND METHODS

Tlte records of private patients of an allergist practicing in Providence, Rhode Island,
rvere reviervecl. This rvas facil itated by a program of coding pertinent details of each record
onto McBee Keysort cards, rvhich had been in use for many veans to provide quick and
accurate retrieval of information. The feu' records of children first seen under the age of 10
years rvere excluded. A diagaosis of asthma or rhinitis rvas found in 3,781 records, and these
cases f ormetl the population of this study. Atl patients had been tested by the scratch
technique to a battery of inhalant allergens.* When the scratch test rya.s nega.tive for a
partieuìar allergen that rvas suspeetecl by history, the intracutaneous test rvas also done.
Allergerrs included tree, grass, &nd ragrveed pollens, animal danders, and selected molcls. A
positive reaction had to be clefinitely larger than the control, and all questionable reactions
$-ere considered as nega,tive tests. The cases were sorted into those rvith a diagnosis of asthma
alone (1 '133) I  those rv i th only rh in i t is ,  seasonal  or  nonseasonal  (2,006);  and those wi th
both of these conditions (642). The records for each cliagnosis rvere subdivided into those
patients u'ho had, positive a,llergy skin tests to one or more poì.Ien, cland.er, or mold and those
rvith negative reactions to those antigens. Cases of infectious rhinitis \vere excluded from
this study. Vasomotor rhinitis n'as classified rvith those cases of rhinitis rvith negative skin
tests. A diagnosis of asthma rvas accepted if symptoms consistecl of clinically reversible signs
of lvlteezing, shortness of breath, ancl cough on a recurrent basis, not due to any other
organic clisease. A diagnosis of rhinitis rvas accepted if symptoms consisted of repeated nasal
stuffiness, rhinorrhea, and frequent sneezing on a seasonal or nonseasonai basis. The records
rvere then ciivii led according to sex, and further arranged. by decades according to the age
rvhen first seen. Those patients 50 years of age :rncl over rvere classified into one group.

All patients had been routinely questioned for any symptom of possible intolerance to
aspirin, and their ans\vers had been specifically included on the Keysort cards. Since aspirin
is in such corìmon use, it is assumed that all patients had at one time ingested it. Acute
rvheezing, rhinorrhea, sneezing, urticaria, angioedema, or symptoms of shock occurring rvithin
2 hours after ingestiorr rvere our criteria for intolerance to aspirin. There were gg records
in rvhich one or more of these svmptoms occurred. There was no insta.nce of shock. Angioedema
rvas included in the category of urticaria. These 89 cases rvere carefully scrutinized as to the
family historv of allergy, the presence of nasal polyps, and the type of response to aspirin
ingestion.

RESUTTS

Out of 3,781 patients, 1,133 or 30 per cent hacl asthma alone, 642 or 1? per
eent had both asthma and allergic rhinitis, and 2,006 or 53 per cent had allergic

,*iltffiaard scratch tests as purchased by rrollistier-stier Laboratories.

progressive differences by decades is statistieally significant
of clifferences is not statistically sigrnitrcant. f ncluded

b_o!h bronchospasm and urticaiia. Four patients rvith
solely by rhinorrhea are not included in this tdble.
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TABTE l l .  Frequency of  osp i r in  in to leronce in  rh in i t is  o lone compored to  rh in i t is  w i th  osthmo

Rhin i t i s  o lone

Rhin i t i s  cnd  os lhmq
|  |  Aspir in I

j"r I Number I intoleronce I Number I lntol"ron." I
Male
Female
Tota.I

868
I , 1 3 8
2,006

0 .7
0.6
0.7"

4.6
4.3
4.5*

Í J

1 6
29

280
362
642

6
I

13
*This difference is statistically significant (p < 0.001).

rhinitis alone. Of the total population 4+ per cent were males and 56 per cent
\Mere females, and this sex ratio was approximatel;r similar in each of the
preeeding eategories. These 3,781 patients were further classified into age when
first seen. The age range \Mas from 10 to over 50 years of age with a stight
predominance in the younger age groups. There were 21.5 per cent in the 10
to 19 year age group, 23.3 per cent in the 20 to 29 year age group, 20.6 per cent
in the 30 to 39 year age group, 17.1 per cent in the 40 to 4g year age group,
and 15 per cent .!\rere 50 years of age or older.

The frequency of a*spirin intolerance in our total population was 89 out of
3,781 or 2.1 per eent. In the asthmatie group of 7,775 eases the frequency of
aspirin sensitivity was 4.3 per cent. Those asthmaties with negative skin tests
t o i n h a l a n t a l l e r g e n s , i n t r i n s i c a s t h m a , h a d s i g n i f i e a n t l y ( p <
aspirin intolerance (29 out of 427 or 6.8 per cent) than asthmatics with positive
skin tests, extrinsic asthma (47 out of 1,348 or 3.5 per cent). A greater
frequency of intolerance to aspirin in intrinsic asthma was noted in all age
groups, and this frequency of intolerance appeared to increase with advaneing
years. For example, those inclividuals under 20 years of age had a frequency
of 1.4 per cent, while those 50 years of age or older had a frequeney of 6.0 per
eent  (Tab le  I ) .

The frequency of aspirin sensitivity in patients with rhinitis (alone) was
13 out of 2,006 or 0.7 per cent. There \ryas essentiallS' no clifferenee in the rhinitis
with positive allergy skin tests compared to the rhinitis with negative allergy
skin tests. I{owever, rvhen the frequencv of aspirin intolerance in patients with
rhinit is alone (0.7 per cent) was compared to the frequeney found in patients
with rhiniLis and asthma (29 out of 642 or 4.5 per cent), this difference became
highìy signifieant (p
intolera- ,t, bronchospasm and urtiearia, were found in different frequeneies
in aspirrit- intolerant patients with known asthma eompared to those with known
rhinitis aione (Table III ) . The manifestation of urticaria was found to be in
greater proportion in those aspirin-intolerant patients with known rhinitis
alone. The manifestation of bronchospasm in aspirin-intolerant patients with
known asthma was statistieally greater (p
rrticaria in these same patients. In addition, the frequencv of bronchospasm
in aspirin-intolerant patients with intrinsic asthma was greater than in those
with extrinsic asthma lp ( 0.01). Ilowever, the frequeney of urtiearia was not
significantly different in the extrinsic compared to the intrinsic asthmatic. The
frequency of one or more positive skin tests was greater in those intolerant
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TABLE 11.  Frequency of  bronchosposm ond ur î icor io  os moni fesÎo t ions o f  osp i r in

in to leronce in  osthmot ic  pot ients

Totol
No.

No. with I
bronchosposm I

P
vo lue

< 0.01

< 0.01

No. with
urticorio /

ongioedemo
P

vq lue

Extrinsic asthma
(posi t ive skin tests)  1 '348 30 2 '2 77  1 .3

N.S.

3 0 .7
20  1 .1 *

< 0.01
8 0.4 i

Intrinsie asthma
(negative skin tests)

Total asthma

Rhinitis alone

+27 25
1 r ' l  I  D  O D

5.9
3.1"

2,006 4 0.21

N. S. - not significant.

Three cases rvho reacted with both bronchospasm and urticaria are included. Four cases of
- 

"rpiti" 
i"totera"ce -anitestea solely by rhin^orrhea are not includecl in this table'

"The clifference between the number of asthmatics rvhose symptoms of aspirin intolerance

rvere manifestecl by bronchospasm (3.I"k) as- compalett to those whose symptoms \l'ele

Àanifested by urticlria. (7.7/6j is staiisticaily signifieant (p ( 0.01).

tNot significantly clifierent.

patients u'ho on ingestion of aspirin manifested only urticaria (22 of 25 or 88 per

cent) than in those who manifested only aeute bronchospasm (31 of 55 or 56'4

per  cent )  (p  (  0 .01) .
In known asthmatics, the increased frequency of intolerance to aspirin with

ad.vancing age appeared to be significantly infi.uenced by the symptom of

bronchospasm (p < 0.01) rather than by that of urticaria (Table I). There was

no significant sex clifference found in any of our categories. Of the 89 patients

with aspirin sensitivitv, the frequeney of symptoms that occurred after aspirin

ingestion was as follows: bronchospasm, 66 per cent; urticaria or angioedema,

33 per eent; and severe rhinitis, 10 per cent. There was a history of multiple

drug allergy in 18 per cent and also a fartrazine sensitivity in 2 per eent. Other

charaeteristics found. in these patients with aspirin sensitivity are listed in

Table IV. Nasal polyps were noted either at the physical examination or by

EIIT consultation.

DrscussloN
Epidemiologieal surveys should include two types of detailed examinations'

The first examination should be the characteristies of the selected' or affiicted

group ancl the seconcl examination must includ"e a search for these same char-

acteristics in the population from which the group was selected. In this manner

a particqlar characteristic found in the selected group is evaluated for its

uniqueness in the population.
In our population of 3,?81 allergic patients, 89 had aspirin intolerance and

presented the following characteristics: a predominance of females; a relatively

older age group; a positive family history of asthma or allergie rhinitis in 51

per cent; and. one or more positive skin tests to pollens, animal danders, or

molds in 6b per eent. Most studies showecl similar findings in those with aspirin



VOLUME 53
NUMBER 4

TABTE lV .  E igh ty -n ine  po t ien ts  w i th  osp i r i n  i n to le ronce

Aspi r in  in to leronce 197

]{ales
Females
Positive allergy skin tests
Na-qal polyps
Positive family history of atopy
Symptoms of aspirin intolerance*

Ilronchospasm
Urticaria/angioedema
Iìhinitis

35
5+
58
e o

45

59
29
I

39
61
65
36
51

66
33
10

"fnclud.es patients 'whose s;'mptoms of aspirin intolerance involve
categories.

more than one of these

intoleranee blt their results were not eval.uatecl and compared with the total

population from which the aspirin-intolerant group was chosen.

fn our total allergic population of 3,?81, a predominance of females exists

(56 per cent). The 61 per cent of females found in our intolerant group may

actuallv bc refleeting this clisproportionate sex ratio of the total allergic popula-

tion. There was no statistically signifieant sex differenee found in any of our

categories. Most past stuclies'-u sholving a preclominance of females in individuals

with aspirin intolerance failecl to show the sex ratio of the total population from

which the intolerant group was selected.
The frequeney of aspirin intolerance in a population is also dependent on

the characteristics of that population. Factors that may affect this frequency

are as follows: The number and type of asthma and allergic rhinitis, the age

group of the population, and methocl of study. Our data indicates that a popula-

tion consisting largel;r of patients rvith allergie rhinitis or of a younger age

group wiil have a loll'er frequency of aspirin intolerance.

Our frequency of intolerance in our asthmatic population was 4.3 per cent.

This frequene)- is similar to other studies done on asthmatic individuals. Walton

ancl Rancllen reportecl a frequency of intoieranee to be 3.2 per cent in 2,580

asthmatic patients. Although they statecl that their intolerant group was equally

diviclecl betrveen extrinsic and intrinsic asthma, they did not report what per-

centage of their total asthmatic population had extrinsic or intrinsic asthma.

Pearsonlo reportecl a frequenc;, of aspirin intoleranee to be 2.3 per eent of 1,205

asthmatics. Although he clemonstrated that this intolerance occuffed more

freqqentlr. in an olcier age group, as ll-as noted in our stucly, he did not report

how maly of his asthmatics had intrinsic or extrinsic asthma. In their survey

Garclner ancl Blantonll asked 95 allergists, "How many cases of aspirin sensiti-

r-ity have l-ou encounterecl and what per cent does this represent of all the

allergic patients you have seen?" Their estimate revealed a frequency of 0.2 per

cent. IlcDonald, llathison, and Stevensone reported a frequency of 5 per cent

in 282 asthmatic patients. However, after ehalLenging certain selected asthmatics,

their frequenc.v of aspirin intolerance increased. to 8 per cent.

Past reports of a positive family history of atopy in those individuals with

aspir:n in+,oleranee range from 50 per cent, reported hy Samter and Beers,2'3
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to 65 per cent by walton and Randle.n If the total population from which the

aspirin-intolerant group was selected is essentially an atopic population, a posi-

tive family history of over 50 per cent is to be expected'' Therefore' the

increased frequency of a positive iamily history of ailerg;' may not be a unique

property of intolerance to aspirin.

A positive allergy skin test was found in 65 per cent of our aspirin-intolerant

group, and this increasecl frequenc;, probably reflects the general characteristics

of the total populationT'8 from which our group was chosen' Other investiga-

tionsa, 5, e, 10 on aspirin-intolerant patients who were selected' from an allergic

population also have showed high frequencies of positive allergy skin tests'

Samter and Beers,, 3 selected lSfpatienis with aspirin intolerance not from an

allergic population but from the meclieal wards of a hospital' Their clata proved'

to be dramatically clifferent in that only 10 per eent of their 182 patients with

intolerance had positive allergy skin tests to seasonal and environtnental inhalant

allergens. This demonstrates that positive allergy skin tests may not be a

characteristic of aspirin intolerance. our clata also supports this finding by

showing that significantly mole intrinsic than extrinsic asthmatics have an

intolerance to asPirin.
Similar to other reports,n-u the most common manifestations of aspirin

intolerance in our patients were bronchospasm (66 per cent), urticaria and

angioedema (33 per cent), and. rhinitis (10 per cent)' Our d'ata also aglees

with other studies3, 5,6, e, 10 in that a signifieant number of our aspirin-intolerant

patients had nasal polyposis (36 per cent), We were not able to judge the

severity of asthmatic symptoms in oo" aspirin-intolerant patients in relation

to the severity of asthma in our total population'

The fact that bronchospasm is the predominant symptom of aspirin

intolerance in patients with knowr ii":i.,ma compared to those. aspirin-intolerant

patients with known rhinitis alone r-ralr demonstrate that aspirin may somehow

enhance or interact with a defect alrtati,r' prusert in selected' asthmatie patients'

This enhancement of an existing defect may account for the greater frequency

of aspirin intolerance in the asthmatic cornparecl to the patient rvith rhinitis

alone. Patients with rhinitis alone c10 not have an increased' frequency of

bronchosp*D, but when the primar.-,. rliagnosis .rf rhinitis and asthma coexists

in the same patient, the sympton: of bro:iehospasm as a manifestation of

intolerance again predominates.
The frequency of positive skin t sts ln tht-rse patients whose aspirin intoler-

ance is manifested by urticaria/an'rioetlti-Ìra i:' greater (88 per cent) than in

t h o s e w h o s e m a n i f e s t a t i o n i s b r o n c i r o s " p a S m ' ' j 6 p e r c e n t ) ( p <
difference together with our other t. ita plesentctr inay imply that a reaction of

urticaria/angioe{ema may be relateu to atop;r while one of acute bronchospasm

is not' 
^r -^--r+:-l^ À-'.c oìlo*oir ' '  

'  
r-intolerant group

The frequency of multiple drug allergit's in our aspnr

(18 per cent) is similar to that reported' by Samter and Beers (22 per eent)'2'3

Our freqrrency of intolerance to tartrazine was only 2 per cent of the group that

was intolerant to aspirin. However, the association of intolerance to aspirin and'
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to tartrazine has been reportecl in the
intolerant patients were challenge<l with
tartrazine intolerance might be increased.
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