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o--- -- - ^ --- Angioedema and rhinitis, nasal
ùUMMARY pollposis, and bronchial asthma

of aspirin-sensitive patients are acquired diseases
that develop, as a rule, after middle age in pre'

dominantly nonatopic patients. In many instances,
nasal and bronchial symptoms precede the develop-
ment of intolerance to aspirin by months or even
by years. $gbcvlatgf other than acetylsalicylic acid
fail to produce symptoms in aspirin-sensitive pa'

iients. Exposure to several chemicals, on the other
n""4 that are structurally unrelated to aspirin can
induce comparable "aspirin-like" symptoms. The
structural dissimilarity of these compounds is so
pronounced that immunological cross-reactivity ap'
pears most unlikely. The substances that have been
found to induce aspirin-like symptoms have one
characteristic in common-they are strong minor

analgesics and include pyrazolones and indo'
methaein as well as aspirin. Peripheral analgesics
might act on peripheral chemoreceptors and ini-

tiate a series of reflexes that might produce either

angioedema, or rhinitis and bronchial asthma, or

all of these.

TNToLERANCE To SiJIJR_IN has been known

I for more than 50 years. The first de-

scription, by Hirschberg (l), appeared only_

.3 yearq- after the synthesis of the drug. Van

Leeuwen (2) discussed its clinical signifi-

cance in 1928. Several reports of {eaqh after
ingestion of aspirin have appeared in the

'; -) -',

literature (3, +). Cooke (5) tested 3 of 9
aspirin-sensitive pàtients with salicylic acid,
benzoic acid, antipyrine, sodium acetate,
and methyl salicylate and noted the ab-
sence of untoward reactions. Prickman and
Buchstein (6) analyzed the histories of. 62

(40 female and 22 male) aspirin-sensitive
patients: 4 had sinusitis; l l , hay fever; 21,
vasomotor rhinitis and nasal polyps; and
43, asthma. Migraine occurred in 6 and

urticaria (o. angioneurotic edema) in l0

of their patients. As early as 1929, Francis

(7) emphasized the risk of polypectomy Pre-
cipitating bronchial asthma in the "aspirin-

sensitive" patient.

Received January ll, 1968; accepted January 18,

1968.
From the University of Illinois College of Medi-

cine, Chicago, Il l.
This study was suPPorted in part by a grant

from Asthmatic Children's Aid, Chicago, Ill., and

by research grant FR 45, General Clinical Research

Centers Branch, National Institutes of Health, Be-

thesda, Md.
Requests for reprints should be addressed to

Max Samter, M.D., University of Illinois College of

Medicine, P. O. Box 6998, Chicago, IIl. 60680'

975
Copyright @, 1968, by The American College of Physicians



976 MAX SAMTER AND RAY F. BEERS, JR. Annals of
Internal Medicine

TasLB l. Clinical Features of. 182
Aspirin-Sensitive Patieuts

9l_!ity, not a chance clurer of allergic symp-
toms, _and represents, in fact, the prototype
of a syndrome that has not been previously
d_escribed and deserves recognition.

Trrn Nlruru.r, I{rsroRy oF INror,uRANcu
TO AsPnIN

From 1954 to 1965, \Me have followed
more than 1,000 "aspirin-sensitive" pa-
tients. In the beginning, new parienrs re-
turned to the Allergy Clinic at weekly in-
tervals for extensive studies and long-term
observation in order to clarify the natural
history of the disease and permit adequate
classification. Since 1959 we have carried
out prospective studies 

"tf_@p"tients 
who

were admitted to the medÍeàI wards of the
University of Illinois Research and Educa-
tional Hospitals. Our conclusions are based
upon our findings in rhis latter group of
patients: Table I lists their essential clini-
cal characteristics.

Onset and progression of the changes in
skin and respiratory tract which are asso-
ciated with intolerance to aspirin occur in
a pattern that can be uncovered by history
or observation in more than 80/o of our
patients, although Table I makes it evi-
dent that every parient does not necessarily
present every potential component of the
syndrome. Childhood, adolescence, and the
beginning of adult life are nor distin-
guished by any particular disease. Duripg
the second or third decade. of tife arr inter-

lgittent "vglog=rjlqof fhi_qrllsl' _develops in
patients of either sex rhar is distilguished
by p1ofus-e_lggtery secretions. and eventually
followed by ehr.onr_q- pasal blockqde and
lgss _of intermittency.

The swelling of the nasal mucous mem-
brane tends to become continuous and re-
sponds less and less to vasoconstrictors.
Nasal and paranasal polyps develop: 92 out
of I82 of our "respiratory" patients had
nasal polyps. Polyps tend to be bilateral
and respond poorly to therapy. Sixty-eight
patients had multiple polypectomies, some
as often as once a month: Polypectomy

Data No. of
Patients

Sex: male

female

r7g--r

t04 ,
'-46

70
l t 2

,{q
cs.,,(rù'
40

t9

92
72

18

30
42*

4xz
Onset before age 30

Duration of aspirin sensitivity:
less than 5 years
more than 5 years

Respiratory symptoms only

Angioneurotic edema and urticaria only

Respiratory symptoms and urticaria

Family history of atopy

Positive skin reactions to seasonal and en-
vironmental inhalant allergens

Nasal and paranasal polyps

Polypectomies

First attack of bronchial asthma within 9
months after polypectomy

Bronchial asthma aggravated by poly-
pectomy

Associated sensitivities

I See breakdown in Table 2. 
r j, " 5 * '

Gardner and Blanton (8) made an ar-
tempt to derermine the p_ryyalgnce of as-
pirin sensitivity in 467 patienrs-more rhan
one hall asthmatics-and found only 5
patients who reported symproms when
asked: "Do you take aspirin?" and "'What
effect have you noticed from it?" They also
polled a group of allergists about their
experience with aspirin-sensitive patients:
The returned quesrionnaires yielded a cal-
culated prevalence oî Q.Zfo which, we be-
lieve, is lower than the true prevalence of
the disease.

Our studies, which are summarized in
this report, indicate that'intolerance to

trylfil is reasonably common; rhaútreAvi-

$e4qc_e for an "allergic" response to aspirin,
that is, for $rg_ formation of antibodies as
a cause of this intolerance, js jnsqqglqúS;
thati;the clinical triad of nasal polyposis,
bronchiil asthma,, and life-threatening re-
actions to acetylsalicylic acid is a disease

r . l
lP"-l \
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the disease-may improve; and a few of our
patients (16 of 182) have become free of
asthma unless attacks are precipitated by
aspirin. It is interesting, however, that no
patient under our care has ceased to form
nasal polyps once the presence of polyps
had been established.

Since many of our patients had taken
aspirin in the past with impunity, the ini-
tial reaction is usually unexpected and, in
faci, qq!1e often not atributed to the drug.

No correlation exists between the fre-
q,r.".y- li*r 

-*nicn 
patients have taken

aspirin in the past and the severity of
their reactions. By and large, the severity of
the reaction is a function of a host and
tends to remain the same. It is our impres-
sion, however, that patients who have noted
comparatively mild reactions to aspirin but
have avoided it faithfully for many years
might have more severe reactions to the
drug after a long and comparatively symp-
tom-free interval.

?atients who are sensitive to aspirin suf-
fer from respiratory symptoms, -or urticaria,
or both. Once they occur in a given tissue,
reactions to aspirin are remarkably,s-im-ilar
rrt1 qualltJ .hg1 ditrer in quant-ity. The nat-
ural history-date of onset, severity of re-
action, and progressiveness-varies from
patient to patient. Vrticaria, for instance,

4qlgh!*o--cqur only after ingestion of aspirin/-*'"-'
oI _qr-4y p,ersist even though aspirin is

,rygided-

Aropv lrvo AsprnrN SnNsrrrvrrv

The incidence of atopy in our. group
of patients is low. Each patient was care-
fully screened for signs of atopic sensitivity
before hospitalization. Screening included
skin tests to seasonal and environmental
inhalants and to suspected foods. Atopy
was assumed to exist when two of the fol-

lowing three criteria were fulfilled: tl] a

positive family history of atopy; [2] an es-

tablished correlation between exposure to

an atopic antigen (allergen) and subs-equent

does not control the tendency of the polyps
to re-form.

The first episode of bronchial asthma is
rarely related to a well-defined precipitat-
irg factor, but onset or aggravation of
bronchial asthma follows nasal polypec-
tomy in a suggestive number of patients.

Bronchial asthma in aspirin-sensitive pa-
tients occurs, as a rule, in middle age. Pre-
vious papers-for instance, Leigh and
Rawnsley's review (9) of bronchial asthma
of late onset-suggest "that emotional pre-
cipitants are of notable importance in late
onset asthma and that they are, perhaps,
rather more important in the etiological
complex of late onset asthma than of
asthma originating in' earlier life." Simi-
larly, Rees (10) suspects that a special per-
sonality type predisposes to "intrinsic"
bronchial asthma. We noted the common
presence of great anxiety that appears to
be associated with obstructive pulmonary
disease of older patients (l l), but we did
not recognize any specificity.

During the initial stage, bronchial asthma
of aspirin-sensitive patients is distinguished
by p] its impressive reversibility with bron-
chodilators and [2] by its response to main-
tenance doses of corticosteroids that are
considerably smaller than the doses re-
quired for the control of immunologically
induced bronchial asthma of comparable
severity.

Nasal polyposis and bronchial asthma
continue whether or not aspirin is ingested.
Moreover, the first aspirin-induced reaction
may not occur until respiratory manifesta-
tions of the disease have been present for
years.

Bronchial asthma in aspirin-sensitive pa-
tients has been held to be severe, if not
intractable (12). While it is true that some
of our patients (26 of 182) showed pro-
gression, documented by ventilatory func-
tion tests during the period of observation,
a surprising number of aspirin-sensitive pa-
tients-including patients who have suf-
fered severely during the early stages of
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development of clinical symPtoms, regard-

less of skin tests; and [3] unequivocal Posi-
tive skin reactions to atoPic antigens to

which the patient had been exposed, re-

garclless of symptoms. Compared with an

é*pected prevalence of up to 20% in a

i"tt,lorn population (13, l4), !!te aspirin-

sensitive group has an incidence 9!3t-qPJ
of less than Tfo. A sigriîficalt number óf

our'-patients, on the other hand, have a

family history of atoPy; 46 of 182 pa-

tients have children with confirmed allergic

manifestations.
In the occasional patient who is clearly

atopic before "aspirin sensitivity" develops,

the clinical picture is not that of an atopic

person who has simply acquired a new

iensitivity. Without excePtion, the whole

clinical syndrome shifts from intermittent

symptoms, with usually clear-cut cause-and-

effect correlation, to perennial symPtoms

without a pattern that can be recognized'

For a brief time the previously identified

allergens might continue to produce exacer-

bations of symptoms during exPosure, but

this changes rapidly. Clinical sensitivity to

the previously significant allergens is lost-

it is as though an entirely new, more Pro-
found disease has superseded the primary

atopic state.

Serial throat and sputum cultures estab-

lished that bacterial infection was of only

minor significance in our series of patients'

Pathogens were found less frequently (l:3)

than in throat and sputum cultures, ob-

tained during identical seasons, of non-

selected asthmatic Patients with cases of

equal severity. We cannot state that initial

infection does not play a role in bringing

about the changes in skin and mucous

membranes which eventually render them

sensitive to aspirin, but we can state that

extensive surgery of the nose and Para-
nasal sinuses, carried out in eight of our

patients before admission-Caldwell-Luc

operation to remove foci of infection and

eitablish better drainage-failed to alter

the natural history of the disease.

Trn RrvrRsrBrlrrY oF AsPrRrhr-SnNsrrrvs
Bnoxcruar- Asrnrvrl

The respiratory tract of aspirin'sensitive

patients does not Present any unique func-

iional behavior. Like Patients with other

forms of "intrinsic" bronchial asthma, as-

pirin-sensitive asthmatics are sensitive to

intravenous administration of histamine

and methacholine (Mecholyl@) (15)' Particu-

larly during the early stages of the disease,

bronchral asthma of aspirin-sensitive Pa-
tients responds readily to bronchodilators'

The reversibility of the early bronchial

asthma of aspirin-sensitive Patients is im-

pressive. It seemed to us that it might be

th. btottchial equivalent of the initial in-

termittent rhinorrhea and might provide a

clue as to the Pathogenesis of the syndrome'

An attempt was made to comPare the efiect
of histaminè and methacholine on the vital

capacity of aspirin-sensitive (nonatopic) 
"tS:

mitics and non-aspirin-sensitive (clearly atopic)

asthmatics of comparable severity' We infused

methacholine chloride and histamine phosphate

intravenously under electrocardiographic :ot-
trol and determined the amount required to

induce a 40/o reduction in the l-sec vital ca-

pacity. Methacholine chloride was given-in. in-

it.-ótttt of.25 pg, histamine, of l0 pg (of hista-

mine base). Th; results are summarized in

Tables 3 and 4: The amounts of the drugs

required to produce a 40/o reduction in vital

capacity in isthmatics with aspirin intolerance

"tà 
significantly less (histamine , P < 0'001;

methac"holine, P( 0.05) than those in a similar

group of non-aspirin-sensitive patients with

Éro*ttiut asthma of equal severity' In fact' it

was not possible to achie"e a 4\/o.reduction

in l-sec vital capacity in the majority of the

"allergic" patienls, because side effects-that is'

violen"t heàdache after injection of histamine

and first-degree heart block after injection of

methacholinl-made it necessary to discontinue

the infusion before the end point was reached'

Once, methacholine chloride produced rather

severe bronchial asthma that was rapidly ter-

minated by intravenous injection of atropine

sulfate.

While acetylsalicylic acid is outstanding

in its ability to precipitate severe reactions'

associated idiosyncrasies occur and are

listed in Table 2. Of foods that-were impli-
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cated, fresh pork, sweet corn, soft drinks,
and cheese crackers predominate. None of
the patients who reported reactions after
ingestion of food gave positive skin reac-
tions to the food under suspicion. Analysis
of the suspected foods established the pres-
ence of multiple additives in all but two
of the samples. Of preservatives, sodium
benzoate was used most commonl); of col-
oring matter, hydrazine yellow-"tartra-
zine"-(Food, Drug, and Cosmetic yellow
no. 5) turned out to be a component of all
but one of the yellows in orange foods. The
ability of hydrazine yellow to induce angio-
edema and respiratory symptoms in suscep-
tible patients has been previously described
(16, l7), but it had not been shown that
reactions to hydrazine yellow and to aspirin
coexist in the same patients: Figure I shows
the structure of hydrazine yellow and of its
metabolites (18).

The incidence of penicillin and sulfon-
amide sensitivity in this group is probably
not any higher than in a random popula-
tion, but morphine, morphine derivatives,
and codeine produce striking and severe
reactions in a limited number of patients.
Reactions to aminopyrine and antipyrine-

ASPIRIN

Taslp 2. Associated Sensitivities in 182
Aspirin-Sen sitive Patients

979

Sensitivities to: No. of
Patients

Foods

Alcohol (in various forms)

Tartrazine (Food, Drug, and Cosmetic yel-
low no. 5)

Seasonal and/or environmental inhalants

Perfumes and odors

Drugs
Penicillin

\-{orphine, morphine derivatives, codeine
r Antipyrinè and aminopyrine

-cane compounos
Sulfonamides
Isoniazid

26

I4

I4

10

l2

1 1
1ó
4
5
J

1

which are not commonly used at Present-
are comparatively rare but, if they occur,
resemble reactions produced by acetylsali-
cylic acid.

SpncrrrcrrY oF h.mor,snANcE To
AcsrYr.sar.rcYr-rc Acm

The assumption that patients who can-
not take aspirin are allergic to it is prob-
ably due to the peculiar features of the

TAsr,n 3. Amounts of Histamine and Methacholine Required to'Induce a4O/o Drop in Vital
Capacity in I I Non-Aspirin-Sensitive Patients Suffering from Bronchial Asthma

Name Sex Age Weight Basal Vital Capacity Flistamine Methacholine

l-sec Total Absolute Per Absolute Per
Kilogram Kilogram

yf
N
J /

50
46
13
50
45
35
33
22
22

1.ó0
1.20
1.00
1.20
2.0
r .7
2.00
1.40
2.30
2.50
5.00

2.W
r.25
r.20
1.85
2.90
3.10
2 .15
1.45
3.00
4.00
5.40

hg
52.3
59.1
50
68.2
55.5
ó1.8
59.1
91.8
5ó.8

100
81.8

litus Irg
100* 1.91
100* 1.ó9
10 0.20

100* 1.4ó
70* 1.26
20 0.29

100* t.69
100 1.08
90* 1.58

100 1.00

Mean : 1.22 pg/g..g

Irg
520 9.94
40ot 6.76
75 1.50

350î s.13
250î 4.50
2701 4.36
2s0t 4.2s
450 4.m
400 7.0s
ó00 ó.00
3s0 4.?7

Mean : 5.23 Fg/kg

L. P.
H . Z .
B.  W.
R. T.
L .  M.
P. S.
C.  U.
E. L.
v. z.
J. A.
R. L.

M
F
F
F
F
F
F
M
F
M
M

* No efiect on vital capacity-titration

t No efiect on vital capacity-titration
terminated because of violent headache.
terminated because of heart block.
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ÎAsr'B 4. Amounts of Ilistamine and Methacholine Required to Indu ce a 4o/oDrop in Vitat
Capacity in lr Aspirin-Sensitive Patients Sufreríng from Broncniaf íitnma

Name Sex Age Weight Basal Vital Capacity Histamine

l-sec Total

Methacholine

Abso- Per Abso-
lute Kilogram lute

Per
Kilogram

M. F.
J . J .
V. P.
F. P.
v. P.
J. s.
S. T.
V. G.
G. B.
E. P.
F. J.

yr
62
59
45
40
47
24
4I
T9
47
49
5 1

kg
8ó.4
s8.7
65.9
86.5
70.5
ó3.6
ó5
47.7
99
54.5
I J . t

F
M
F
M
F
M
M
F
M
M
M

li.ters
1.10 2.20
1.20 1.80
1.50 1.90
2.40 3.40
r.40 2.20
3.30 s.70
2.m 3.50
1.60 3.00
2.90 4.25
2.80 3.80
0.95 2.30

ttg

250 2.77
2n 3.49
24A 3.49
250 2.89
100 r.42
2n 3.r4
400 6.15
2$ 4.19
300 3.03
350 6.42
250 2.9r

20
10
30
45
10
25
50
35
20
20

0.23
0 . r7
0.45
0.52
0.14
0.39
0.76
0.73
0.20
0.3ó

Mean : 0.39 pg/kg Mean: 3.63 pglkg

; . t ' ' l  - : r ( . '

itf- -

l a v e { * . - ' L
. ] .  -

\ t -  a {  L * Ì

,-"\ /.:>1,

syndrome: The explosiveness of the reac-
tions makes it attractive to compare the
syndrome with anaphylaxis, which is simi-
larly explosive.

It is interesring that a significanr num-
ber of patients were not aware at the time
of their admission that they were sensitive
to aspirin and had ro be given aspirin as
part of their clinical survey. The decision
to establish aspirin sensitivity by act"al ex-
posure was nor made lightly. It requires
anticipation of severe angioedema, bron-
chial asthma, cyanosis, asphyxia, and, pos-
sibly, coma, and should not be undertaken
unless an anesthesia team is present to
maintain open airways if necessary._On the
other hand, it is obviously s_afer to admin-
ister aspirin to parienrs *ith ruspeited in-
tolerance under controlled hospital condi-
tionTihan ro take a chance thaithey might
o]1ain *it,., in one, of many proprietary
preparations, on_- the ou_qside_i but while
g!gl,_it !r not safe.

Thirty-six parients who maintained that
they could take aspirin without ill effects
were given 0.3 g of acetylsalicylic acid: 34
cleveloped reactions. Symptoms may ap-
pear almost at once; they begin in most
patients within 20 min but occasionally

after an interval of up to 2 hr. The onset
of the reaction is marked by profuse watery
rhinorrhea and, often, by 

" 
vivid scarlet

flush of head, neck, upper chest, and ex-
tremities. At times, rhe initial reacrion is
followed by nausea, vomiting, intestinal
cramps, and diarrhea. Bronchoconstriction,
wheezing (without impressive cough), and
cyanosis occur, as a rule, within a few min-
utes after the nasal symptoms.

Pretreatment with corticosteroids did not
prevent aspirin-induced bronchial asthma, but
corticosteroids administered after the onset of
symptoms seemed to shorten the period of re-
covery; the evaluation of their effectiveness is
difficult, however, since they were used only in
patients who failed to respond to nonsteroid
therapy. As a rule, epinephrine (aqueous, l:
1,000, 0.4 ml intramuscularly) and aminophyl-
line are sufficient to control reactions. Amino-
phylline is the drug of choice bur must be
given by syringe (500 mg in 20 ml, injected
slowly), followed by intravenous infusion (500
mg in 250 ml 5/o glucose, every 4 to 6 hr).
Neither epinephrine nor aminophylline had
any apparent effect on the rhinorrhea or on the
cutaneous flush. Most patients recover from
acute reaction within 2 hr, but a general feeling
of malaise and excessive bronchial secretion
might persist for several days. We lnduced
several episodes but did not encounter shock
or fatalities.
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l .  O!3

ool

4\*n" c]+!o
t l l
\.,/

I

I
coofa.

4\n
l i l

\./
I .

so ! x2

I

tl ,

Regardless of history, each of the 182

aspirin-sensitive patients was given, in ro-

tation, at least I of the following drugs:

!] sodium salicylate, [2] salicylic acid esters

with lengthening side chain in the ortho-

. posirion, [3] :1"Àt.î ..94liqyhlef, [4]. thio-o

aspirin, and tblLry +sStylA*lgiggÈ.ggU
Considering-.multiple tests, _e-ach drug was

taken by:'4-Q"hspirin-sensitive patients: No

untóward ieactions occurre.d.
=-ri-ir' 

i..i"i" tn"t i"toléiànce to acetyl-

salicylic acid is not an intolerance to sali-

cylates. Aspirin, however, is not the only

chemical that causes symPtoms in the skin

and respiratory tract of aspirin-sensitive

patients. We have previously mentioned

that tartrazine is poorly tolerated by a sig-

nificant number of Patients who cannot

tolerate aspirin. Recently, we observed that

indomethacin-an indole derivative which

h; ;ó ltiuCfural relationship to acetyl-

salicylic acid-induces severe "aspirin-1ike"

reactions in aspirin-sensitive patiellts. Since

then we have confrrmed this ct>existing

intolerance in tB hospitalized Patients
, , ' h ^ . l o t . e l r'n rens-e [r1;1ah n-nhs t rrl Cf ive

and there is no reason to assume that they

had an opportunity to develop a preexist-

ing immunological sensitivity to the drug

(le).
It should be noted that aspirin and indo-

methacin are effective minor analgesics, and

the structural relationship between hydra-

zine yellow and aminopyrine is evident

(Figure l). In fact, it would not be surpris-

ing if hydrazine yellow--given in adequate

doses-would turn out to provide effective

relief for peripheral pain. By the" same

token, it is almost certain that the mode of

action of one of the recently synthesized

minor analgesics, mefenamic acid (Figure

l), is so similar to the mode of action of

aspirin that it must be expected to produce

aspirin-like reactions in aspirin-sensitive

Parients.

NorvruuuNor.ocrcAr. F.l'crons rN THE
Pe,rrrocsNEsrs or BRoNcHTAL Asrrrun'

Several investigators have suggested that

bronchial asthma cannot be explained by

an immunological sequence alone but

might be associated with abnorntal autono-
'-1t

2,,____--_o,"*
I  l l l  r l  '

l i l l  l l
\-'^-'.-,2*'

I
c . O

I
4\
t t l
\-2

c l

à{ à<
I l l  oR I l l
\-2 \-2

ix2 xx

r  ( t4*r  c 'o

-. ;:
Frcunn l. I. Acerylsalicylic acid. II. Sodium salicylate. III. Indomethacin.

IV. Tartrazine (hydrazine yellow = Food, Drug, and Cosmetic yellow no. 5).

V. Sulfanilic acid. VI. p-acetamidobenzenesulfonic acid. VII. Mefenamic acid.

Compounds I, III, anA fV induce reactions in aspirin-sensitive patients;

compounds II, V, and VI are innocuous; comPound VII is suspected.
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ffi-ess alone, hor*'ever,

and bronchoconstriction' The analysis of

our findings has led us '" to"t$lu'

rhinitis and bronchial asthma of asptrtr-t-

ffiL"iti"l.a uY-Pe!PJ'-
traq- not been

-  '  : r !  r  ' i : ' : l : . -

knou,n to partrffihe control of res-

ffi that these recePtors

àiJÎil" receptors since kinins-for exam-

ple, the nonapePtide, bradykinin-have

t..., identified in recent years as mediators

of noxious stimuli in skin and respiratory

Annals of
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"v--agotonic disease." More recently' an--ip--

1g{"".y 
of the beta-adrenergic-broncho-

dilatoi-réceptors of the bronchial mucous

*.*b."rre hàs been suggested as a possi-

bf. .*pfanation for the nonspecificity of

bronchial asthma (23, 24)' Neither sym-

pathetic nor ParasymPathetic recePtors'

however, upp"ui to Participate in the patho-

g.rr.ri, of iÀ. bronchial asthma of aspirin-

sensitive Patients'
Even extrinsic bronchial asthma is a dis-

ease of multiple factors' The search for

,igoin."", *"ài"tors of the immunological

,.1q.r.n.., for .instance, 
has yielded signifi-

."rr, ,r"* information, but it is rarely cer-

tain which of the substances that have

been identified-for example' histamine or

the slow-reacting substance of anaphylaxis

(SRS-A) (25)-iccounts for the clinical

symPtoms rn the individual patient' Pa-

,i.ni, who suffer from aspirin-sensitive

bronchial asthma are more closely "intrin-

sic" (to use Rackemann's terminology (26))

than in any other type of bronchial asthma

(27, 28): More than 6\fo of our Patients

iisted sensory stimuli, for example' exPo-

sure to draft, change in weather' contact

with fumes and odors, as precipitating

factors.

.13
-(\

{
membranes (29-31). Receptort -qt* T:
stimulated by kinins may initite 3g-Et

resPon-i lpititt-q...itiu" pultttlt' unusuar rsùPur

ffi., does not exPlai

a

tn

The clinical course of "extrinsic" bron-

chial asthma reflects the patient's exPosure

to inhalant allergens even though the se-

verity of the symPtoms might vary from

patient to Patient or within the same Pa-

tient from season to season: The aspirin-

sensitive patient, on the other hand' has

"intrinsic; ,y-ptoms that occur "without

rhyme or reason" (to use an expression

that aspirin-sensitive Patients seem to favor)

and that are not coirelated with seasonal

or environmental exPosure to allergens'

If the respiratory symPtoms that precede

the develoPment of intolerance to aspirin

in aspirin-sensitive Patients are not the

result o[ an immunological sequence' they

must be due to the action of nonimmuno-

logical mediators or chemorecePtors that

can cause vasoclilation, secretion of mucus'

the unusual effect of aspirin on the skin and

the respiratory tracts of these Patients' Re-

cent studies have clearly established that

aspirin is an antagonist of bradykinin (32'

g3i. In aspirin-sensitive Patients' on the

orít., hand, it has a paradoxical effect that

we attribute to a preexisting injury of the

chemorecePtors in skin, or mucous mem-

branes, oi both (19): The antagonist has

become an agonist and' produces the stimuli

that it ordinarily Prevents'
If our interpretation is correct' rt may

become understandable why other' analge-

sics which, like pyrazolones and indometh-

acin, act on the same recePtors' induce com-

parable reactions.
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