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Background: Anaphylactoid reactions due to nonsteroidal antiinflammatory controlled oral challenges have been
drugs have been described. performed in patients with anaphylac-
Objective: To study the clinical characteristics of 21 patients with anaphylactoid toid reactiong,the challenges are lim-
reactions due to nonsteroidal antiinflammatory drugs and to determine the crossed because of the risk of life-threat-

reactivity to non-steroidal antiinflammatory drugs not involved in the previous ening reactions.
reactions nor structurally related by means of single-blind, placebo-controlled drug Consequently, we developed a study
challenges. that considered all these difficulties.
Patients and methods:Twenty-one patients who exhibited clinical evidence of First, we identified patients with clin-
anaphylactoid reactions after nonsteroidal antiinflammatory drugs were recruited fdcal evidence of anaphylactoid reac-
the study at the time of admission in Emergency Unit of our Hospital, Single-blind,tions after nonsteroidal antiinflam-
placebo controlled oral challenges with nonsteroidal antiinflammatory drugs (excepmnatory drug administration upon ad-
those reported by the patient as being responsibles for the previous reaction), wemdssion to the hospital. Then we pro-
performed in all patients. spectively studied the administration
Results: Fifteen patients were woman and six man, with a mean age of 35.7 yearsf nonsteroidal antiinflammatory drugs
(range 18 to 62 years). Thirteen patients (60%) were normal subjects withouthat were neither involved in the pre-
concomitant diseases. No increase in frequency of atopy in comparison to theous reactions nor structurally related
general population was observed. Pyrazole derivatives were the most commdiry means of single-blind placebo-
nonsteroidal antiinflammatory drugs involved (71.3%). A tolerance to drugs in-controlled drug challenges (SBPCDC).
cluded in drug challenge protocol was noted in all patients.
Conclusion: In our population, pyrazole derivatives were the most common pETHODS
nonsteroidal antiinflammatory drugs involved in anaphylactoid reactions. Most_ .
patients appeared to be otherwise normal subjects without concomitant disease angtents _ R
no cross-reactivity with other non-steroidal antiinflammatory drugs not involved in TWenty-one patients exhibiting clinical

the anaphylactoid reaction nor structurally related was found.
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INTRODUCTION

Drugs are the most common cause of
anaphylaxis. In different epidemio-
logic surveys, nonsteroidal antiinflam-
matory drugs are among the most fre-
guently encountered drug$. Little,
however, is known about anaphylac-
toid reactions due to nonsteroidal anti-
inflammatory drugs. Several reports
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focused on this specific adverse reac-
tion have delineated peculiar clinical
characteristics in these patiehtsin
relation to other subjects with nonste-
roidal antiinflammatory drug sensitiv-
ity.®” These observations are compli-
cated by several confounding factors:
first, small patient groups are usually
studied'® second, the definition of
anaphylactoid reaction is quite differ-
ent among studies and the authors do
not differentiate between mucocutane-
ous sign%*®and the existence of others
such as cardiovascular, respiratory,
and gastrointestinal signs or symp-
toms218 third, the information about
concomitant diseases (specifically,
atopic diseases) exhibited by the pa-
tients is scarce; and fourth, although

evidence of anaphylactoid reaction af-
ter nonsteroidal antiinflammatory drug

administration upon admission to the
emergency unit of our Hospital from

1992 through 1995 were recruited for
the study. Anaphylactoid reaction was
defined as the presence of urticaria
and/or angioedema plus hypotension
(systolic blood pressure below 90
mmHg) and/or laryngeal edema.

The following data were collected
for all the patients: age, sex, and con-
comitant diseases, as well as those data
related to the clinical characteristics of
anaphylactoid reactions at time of ad-
mission: nonsteroidal antiinflamma-
tory drug involved, dose and elapsed
time between administration of the
drug, and beginning of the reaction,
symptoms, and previous reactions re-
lated by the patient. Subjects were di-
agnosed as being atopic if they met the
following criteria: (1) rhinitis, cojunc-
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tivitis, and/or bronchial asthma,
(2) skin prick wheal of 3 mm greater
than negative control to one or more of
house dust mites, fungi, animal danders,
or pollen extracts (Laboratorio Ifidesa-
Aristegui S.A, Bilbao, Spain) and (3)
specific IgE values>0.7 KU/L mea-
sured by Pharmacia ImmunoCap System
(Pharmacia Diagnostics, Sweden).
None of the patients had suffered ep-
isodes of urticaria/angioedema at any
time in the past week prior to controlled
oral challenge and FEWalues were at
least 80% of predicted, with an absolute
value >1.5 L. Hourly measurements of
peak expiratory flow rate (PEF) with a
mini-Wright peak flow meter (Clement
Clarke International Ltd, London, En-
gland) during the day prior to challenge,
showed a variability less than 20% in
PEF values in all subjects. Antihista-
mines, cromolyn, and inhaled sympathi-
comimetic agents were stopped 48 hours
before the challenge. Written informed
consent from the patients was necessary
to participate in the study and the proto-
col was approved by the Investigation
and Ethics Committees of the Hospital.

Controlled Oral Challenge

Patients were included in a previously
established SBPCDC protocol, at least
1 month after resolution of the anaphy-
lactoid reaction. The dosing protocol
for the SBPCDCs is summarized in
Table 1. Nonsteroidal antiinflamma-
tory drugs involved in the anaphylac-
toid reactions and other structurally re-
lated drugs were excluded from
SBPCDCs. Each SBPCDC was carried
out separately on different days, with
at least 7-day intervals between suc-
cessive challenges. Each patient was
challenged with the first drug (includ-
ing placebo) not involved in the previ-
ous reaction. If no response occurred
(ie, no evidence of reaction), succes-
sive SBPCDCs with the next drugs
were performed. After a positive
SBPCDC, the challenge procedure was
interrupted. SBPCDC was considered
positive if it fulfilled at least one of the
following criteria: (1) a 20% fall in
FEV;; (2) nasoocular reaction: sneez-
ing, rhinorrea, nasal blockage, and
conjunctival injection; (3) cutaneous

Table 1. Drugs and Doses* Used for
Single-Blind Challenges

Dose

Lactose
Paracetamol 100, 250, 500 mgt
Salsalate 500, 1000 mgt
Diflunisal 100, 500 mgt
Mefenamic 50, 125, 250 mgt

acid
Diclofenac 25, 50 mgt
Piroxicam 10, 20 mgt
Ketoprofen 10, 25, 50 mgt
Dipyrone 10, 50, 125, 250, 575 mgf]

Acetylsalicylic 50, 100, 250, 500 mg§1|
acid

* All the drugs and placebo were adminis-
tered in opaque gelatin capsules with 1 60-
minute,  120-minute, or § 180-minute in-
tervals between doses.

|| Four doses (10, 50, 125, and 250 mg) were
administered on the first day, and 575 mg
on the second day.

9 Two doses (50 and 100 mg) were admin-
istered on the first day and the other two
doses (250 and 500 mg) on the second day.

rash of any morphology; (4) swelling

of skin and/or external mucosa; and
(5) anaphylactoid reaction: urticaria

and/or angioedema plus hypotension (a
30 mmHg decrease in systolic blood
pressure) and/or laryngeal edema. Dur-
ing the challenge procedure, blood
pressure was monitored as well as the
FEV, values (15 minutes, 30 minutes,

and every hour after administering

each drug or placebo dose or at any
time when other symptoms were re-
ported by the patient).

RESULTS

Patients

As shown in Table 2, the 21 patients
with anaphylactoid reaction due to
nonsteroidal antiinflammatory drugs
included 15 women and 6 men ranging
in age from 18 to 62 years (mean age
35.7 years). Six of the 21 patients had
experienced definite reactions to non-
steroidal antiinflammatory drug on

previous occations before being in-
cluded in the study (Table 3). Anaphy-
lactoid reaction was the most common
previous reaction. Symptoms that ap-
peared during admission involved the
skin (urticaria, angioedema) in 21 pa-

tients, the respiratory tract (nasal con-
gestion, conjunctival injection or
wheezing) in 10, the gastrointestinal
system (mainly abdominal pain) in 2,
hypotension in 6, and laryngeal edema
in 15. Drugs involved in anaphylactoid
reactions were dipyrone in 12 patients
(57.1%), propyphenazone in 3 (14.2%)
and acetic derivatives such as diclofe-
nac and indomethacin in 3 (14.2%).
Other nonsteroidal antiinflammatory
drugs (see Table 4) were involved in
the remaining patients.

Six patients suffered allergic rhino-
conjunctivitis and two, bronchial
asthma. The remaining patients had no
evidence of any concomitant diseases.
Factors that likely increased the risk of
anaphylactoid reaction, as for example
betablocker us&, were not identified.

Controlled Oral Challenge

During the study, 155 SBPCDC
were carried out in 21 subjects (Table 4).
In 18 patients, a tolerance to all the drugs
after completing SBPCDC protocol (ex-
cept those reported as being responsible
for the anaphylactoid reaction) was
noted. The remaining three patients
did not complete the protocol (patients
7, 14, 16), but some other major non-
steroidal antiinflamatory drugs (acetyl
salycilic acid, dipyrone, diclofenac, and
ketoprofen) were administered during
challenge and tolerated.

DISCUSSION
We prospectively conducted SBPCDCs
with  nonsteroidal  antiinflammatory
drugs in 21 patients who presented
clinical evidence of anaphylactoid reac-
tions after nonsteroidal antiinflammatory
drug administration at the time of hospi-
tal admission. On the basis of these
documented systemic manifestations,
we precluded the use of nonsteroidal an-
tinfammatory drugs involved in
the anaphylactoid reactions during
SBPCDCs, because life-threatening
events may occur. Thus, we used an
alternative approach for the study of
these reactions that consisted of chal-
lenging with other non-structurally re-
lated nonsteroidal antiinflammatory drugs.
Although our sample size is too
small to draw any definite conclusions,
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Table 2. Clinical Characteristics of the Patients with Anaphylactoid Reactions*

. Concomitant Drug
Patient Sex Age, yr Atopy Disease Involvedt Symptomst
1 F 30 Ind U/AE/LE/RC
2 F 42 Dip U/H
3 M 21 HDM RC ASA U/AE/LE/RC/A
4 M 21 Cat RC Prop U/AE/LE/A
5 M 62 Dip U/AE/H
6 F 34 HDM RC Dip U/LE/A
7 F 49 Pollen RC Glaf U/AE/LE
8 F 28 Prop U/AE/LE
9 M 61 D U/AE/H
10 F 25 Cat Dip U/AE/H
11 F 27 HDM R+A D U/AE/LE/A
12 F 52 HDM R+A P U/AE/H
13 F 33 Dip U/AE/LE/A
14 F 60 Dip U/AE/LE/AP
15 M 18 HDM Dip U/H/LE/A
16 F 36 Dip U/LE
17 M 22 Prop U/AE/LE
18 F 33 Dip U/AE/LE/AP
19 F 20 Dip U/H/A
20 F 40 Dip U/AE/LE/A/RC
21 F 37 Dip AE/LE/A

* F, female; M, male; HDM, house dust mites; R, rhinitis; RC, rhinoconjunctivitis; A, asthma; Ind,
indomethacin; Dip, dipyrone; ASA, acetylsalicylic acid; Prop, propyphenazone; Glaf, Glafenine;
D, diclofenac; P, paracetamol; U/AE, urticaria/angioedema; LE, laryngeal edema; H, hypoten-

sion; and AP, abdominal pain.

T Symptoms on admission to the emergency room, and drug involved in the reaction.

Table 3. Previous Reactions to Non-
Steroidal Antiinflammatory Drugs in the
Patients

Adverse Reaction/

Patient Drug Involved
3 Anaphylactoid reaction/
acetylsalycilic acid
4 Angioedema/Propyfenazone
Angioedema, urticaria/
propyphenazone
Anaphylactoid reaction/
propyphenazone*
6 Urticaria/dipyrone
9 Anaphylactoid reaction/
aceclofenac
17 Urticaria/dipyrone
18 Urticaria/dipyrone

Anaphylactoid reaction/
propyphenazone*

* On two separate occasions.

anaphylactoid reactions were more
common in women and were associ-
ated mainly with pyrazole derivatives.
Nonsteroidal antiinflammatory drugs

lactoid reaction8. Previous sugges-
tions that the use of tolmetin and
zomepirac was associated with a
higher risk of anaphylactoid reactions
could not be confirmed in recent sur-
veys?? A cohort study of the treat-
ment of colic in general practice
showed that serious events, most likely
due to adverse reactions to analgesics,
were bronchial asthma and anaphylac-
toid reactions. The incidence was
about 2 in 1000 treated cases. The rel-
ative risk was not increased by treat-
ment with pyrazole derivatives.

In the literature reviewed (Compre-
hesive Medline 1983-95) we have
found that nonsteroidal antiinflamma-
tory drugs involved in anaphylactoid
reactions belonged to different chemi-
cal groups: pyrazolé,anthranilict?13
acetié®-!! and proprioni¢** deriva-
tives, paracetamdf, and salicy-
lates!”1° Possibly, the availability of
NSAIDs, specific guidelines of regula-
tory drug agencies, and prescribing

as a group have been associated with habits of physicians in restricted geo-

an increased relative risk for anaphy-

graphic areas could explain the pre-

dominance of certain nonsteroidal an-
tinflammatory drugs as causes of
anaphylactoid reactions, rather than in-
trinsic properties of the specific drugs.
Nonsteroidal antiinflammatory drug
sensitivity usually coexists with an
underlying disease, rhinosinusitis and/
or bronchial asthm#, and chronic urti-
caria?* Sixty percent of our patients
appeared to be otherwise normal. The
remaining patients were atopic; but
no increase of atopy was found when
compared with a random population
in our geographic area, the Canary Is-
lands (Spain), a subtropical land at sea
level?® Recently, Bochenek et al have
demonstrated an association of atopic
trait with nonsteroidal antiinflammatory
drug sensitivity (mainly bronchial
asthma, urticaria, and systemic anaphy-
laxis)2® This finding contrasts with the
prevalence of atopy found in our previ-
ously reported population of nonsteroi-
dal antiinflammatory drug reactofs,
in which only patients with isolated
periorbital angioedema and respirato-
ry manifestations (rhinoconjunctivitis
and/or bronchial asthma) showed an
increase in prevalence of atopy.
Patients with nonsteroidal antiin-
flammatory drug sensitivity also react
to other nonsteroidal antiinflammatory
drugs, and this capability is related to
their potency as inhibitors of cycloox-
ygenase€. Patients showed no cross-
reactivity with other nonsteroidal anti-
inflammatory drugs not structurally
related even those that are potent in-
hibitors of cyclooxygenase activity in
vitro.” This selective pattern has also
been described in some cases of local-
ized periorbital angioeden®&;?"28 ur-
ticaria, and anaphylactoid reactiéh.
This evidence would indicate that cy-
clooxygenase inhibition cannot be im-
plicated in these NSAID induced reac-
tions, however we have not elucidated
the mechanism involved at present.
Patients with anaphylactoid reac-
tions due to nonsteroidal antiinflam-
matory drugs exhibited a markedly dif-
ferent clinical profile in relation to
other nonsteroidal antiinflammatory
drug reactors: most patients appeared
to be otherwise normal subjects, pyra-
zole derivatives were the most
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Table 4. Single-Blind, Placebo-Controlled
Drug Challenges Performed in Patients
with Anaphylactoid Reaction

SBPCDCs*

Dif, Dip, M, Pi, K, ASA
Dif, M, D, Pi, K, ASA

, Dif, Dip, M, D, Pi, K
D
D
D

Patient

-
o
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if, M, D, Pi, K, ASA
if, M, D, Pi, K, ASA
if, M, D, Pi, K, ASA
ip, ASA
Dif, M, D, Pi, K, ASA
, Dif, Dip, M, Pi, K, ASA
D
D

O~NO O~ WN =

©

if, M, D, Pi, K, ASA
if, Dip, M, Pi, K, ASA

Dip, M, D, Pi, K, ASA
Dif, M, D, Pi, K, ASA

, Dif, D, Pi, K, ASA
Dif

if

15 , S, Dif, M, D, Pi, K, ASA
16 S,
17 , S, Dif, M, D, Pi, K, ASA
18 , S, Dif, M, D, Pi, K, ASA
19 , S, Dif, M, D, Pi, K, ASA 7
20 Dif, M, D, Pi, K, ASA
f

* S, salsalate; Dif, diflunisal; M, mefenamic
acid; D, diclofenac; Pi, piroxicam; K, keto-
profen; Dip, dipyrone; ASA, acetylsalycilic
acid; Ind, indomethacin; Pr, propy-
phenazone; and Glaf, glafenine.

common nonsteroidal

flammatory drugs that

with anaphylactoid reactions.

ACKNOWLEDGMENTS

We express our gratitude to
nurses Elisabeth Ugarte, Teresa Mgz,
Blanca GonZez and Rosario Dadla;

and auxiliary nurses Carmen Teresa San-

tana and Gloria Hefguez for their in-

antiinflamma-
tory drugs involved, and no cross-re-
activity among nonsteroidal antiin-
were not
involved in the anaphylactoid reaction
or structurally related was found.
Based on current experience, tolerance
to particular nonsteroidal antiinflam-
matory drugs during SBPCDC will in-
dicate a safe alternative in patients

[EEN

the

9.

1.

14.

valuable collaboration in the present study.

REFERENCES 15

1. DeJarnatt AC, Grant JA. Basic mech-
anism of anaphylaxis and anaphylac-

toid reactions. Immunol Allergy Clin 16.

N Am 1992:12:501-15.
2. Strom BL, Carson JL, Morse ML, et

al. The effect of indication on hyper-
sensitivity reactions associated with
zomepirac sodium and other non ste-
roidal antiinflammatory drugs. Arthri-
tis Rheum 1987;30:1142-8.

. Van der Klauw MM, Stricker BH,

Herings RM, et al. A population based

case-cohort study of drug-induced ana-
phylaxis. Br J Clin Pharmacol 1993;

35:400-8.

. Czerniawska-Mysik G, Szczeklik A.

Idiosyncrasy to pyrazolone drugs. Al-
lergy 1981;36:381-4.

. Carmona MJ, Blanca M, GdaecA, et

al. Intolerance to piroxicam in patients
with adverse reactions to nonsteroidal
anti-inflammatory drugs. J Allergy
Clin Immunol 1992;90:873-9.

. Quiralte J, Blanco C, Castillo R, et al.

Intolerance to non-steroidal antiin-
flammatory drugs: result of drug chal-
lenges in 98 patients. J Allergy Clin
Immunol 1996;98:678—85.

. Szczeklik A, Gryglewski RJ, Czerni-

awska-Mysik G. Clinical patterns of

hypersensitivity to nonsteroidal antiin-
flammatory drugs and their pathogen-
esis. J Allergy Clin Immunol 1977;60:

276-84.

. Alkhawajah AM, Eifawal M, Mah-

moud SF. Fatal anaphylactic reaction
to diclofenac. Forensic Sci Int 1993;
60:107-10.

Jett GK, Wilson E. Anaphylactic reac-
tion associated with sulindac. Ann
Emerg Med 1984;13:462—4.

10. Levy DB, Vasilomanolakis EC. Ana-

phylactic reaction due to zomepirac.
Drug Intell Clin Pharmacol 1984;18:
983-4.

Rossi AC, Knapp DE. Tolmetin-
induced anaphylactoid reactions.
N Engl J Med 1982;307:499-500.

. Fernadez-Rivas M, de la Hoz B, Cue-

vas M, et al. Hypersensitivity reactions
to anthranilic acid derivatives. Ann Al-
lergy 1993;71:515-8.

. Stricker BH, De Groot RR, Wilson JH.

Anaphylaxis to glafenine. Lancet

1990;336:943—-4.

CistefoA, Urfas S, Guindo J, et al.

Coronary artery spasm and acute myo-
cardial infarction in naproxen associ-
ated anaphylactic reaction. Allergy
1992;47:576-8.

. Douglas DM, Ward L, Brown JS. NSAID

desensitization using flurbiprofen (An-
said). Ann Allergy 1993;71:459—-60.
Leung R, Plomley R, Czarny D. Parac-
etamol anaphylaxis. Clin Exp Allergy
1992;22:831-3.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Schwartz LB, Metcalfe DD, Miller JS,
et al. Tryptase levels as an indicator of
mast-cell activation in systemic ana-
phylaxis and mastocytosis. N Engl
J Med 1987;316:1622—6.

Poe TE, Limpert GH, Winker GJ. Ana-
phylactoid reaction to diflunisal. J Fam
Pract 1989;28:104-5.

Stark BJ, Sullivan TJ. Biphasic and
protracted anaphylaxis. J Allergy Clin
Immunol 1986;78:76—83.

Toogood JH. Risk of anaphylaxis in
patients receiving beta-blocker drugs. J
Allergy Clin Immunol 1988;81:1-5.
Strom BI, Carson JL, Schinnar R, et al.
The effect of indication on the risk of
hypersensitivity reactions associated
with tolmetin sodium versus other
nonsteroidal antiinflammatory drugs.
J Rheumatol 1988;15:695-9.

Kewitz H. Rare but serious risks asso-
ciated with non-narcotic analgesics:
clinical experience. Med Toxicol
1986;1(Suppl 1):86-92.

Pleskow WW, Stevenson DD, Mathi-
son DA, et al. Aspirin-sensitive
rhinolsinusitis/asthma: spectrum of ad-
verse reactions to aspirin. J Allergy
Clin Immunol 1983;71:574-9.
Mathison DA, Lumry WR, Stevenson
DD, et al. Aspirin in chronic urticaria
and/or angioedema: studies of sensitiv-
ity and desensitization. J Allergy Clin
Immunol 1982;69:135-41.
Garcta-Ramos AE, Fermalez-Caldas
E, Seleznick MJ, et al. Respiratory al-
lergies and skin test reactivity in high
school students in Tenerife, Canary Is-
lands, Spain. J Investig Allergol Clin
Immunol 1992;2:19-26.

Bochenek G, Nizankowska E, Sczek-
lik A. The atopy trait in hypersensitiv-
ity to nonsteroidal antiinflammatory
drugs. Allergy 1996;51:16—-23.

Blanca M, Peez E, Gar@ JJ, et al.
Angiodema and IgE antibodies to
aspirin: a case report. Ann Allergy
1989;62:295-8.

Katz Y, Goldberg N, Kivity S. Local-
ized periorbital edema induced by as-
pirin. Allergy 1993;48:366-9.

Request for reprints should be addressed to:
Joaquin Quiralte, MD
Seccion de Alergia
Hospital Universitario Nuestra Sena del
Pino
C/ Angel Guimera 93
35005-Las Palmas de Gran Canaria
Spain

296

ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



