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Hypersensitivity to Aspirin and Nonsteroidal Anti-inflammatory Drugs

Cheol-Woo Kim

Department of Internal Medicine, Inha University School of Medicine, Incheon, Korea

Aspirin and nonsteroidal anti-inflammatory drugs (NSAIDs) are the most widely used medications, based on their antipyretic,
analgesic, and anti-inflammatory effects. However, both aspirin and NSAIDs cause hypersensitivity reactions through immuno-
logic as well as non-immunologic mechanisms. Except for the rare single-NSAID-induced reaction, most hypersensitivity reactions
show cross-reactive features to other NSAIDs regardless of their chemical structure. An accurate correct medical history is the most
important diagnostic approach, whereas the roles of blood and skin tests are limited in the majority of cases of NSAIDs
hypersensitivity. Although able to confirm the presence of a hypersensitivity reaction, an oral or bronchial provocation test should
be performed only under the supervision of a skilled physician at a well-equipped institution. Avoidance of the causative NSAID
and all cross-reactive NSAIDs is the cornerstone of management. Patients who require treatment with aspirin or NSAIDs can un-
dergo aspirin desensitization. Genetic predisposition to hypersensitivity to NSAIDs have been demonstrated, but a clear under-
standing of the pathophysiologic and phenotypic diversity of these hypersensitivity reactions requires further studies, including
functional ones. (Korean J Med 2014;87:659-664)
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Table 1. Clinical manifestation of hypersensitivity reaction to aspirin and NSAIDs

Timing of reaction Reaction

Clinical manifestation

Acute Immunologic type |
Non-immunologic

Delayed (more than
several hours after

Immunologic type 11

Immunologic type 111
exposure)
P Immunologic type IV

syndrome

Non-immunologic

Anaphylaxis, urticaria, angioedema
Asthma exacerbation, urticaria, angioedema
Hemolytic anemia, thrombocytopenia
Serum sickness, vasculitis

Contact dermatitis, severe exfoliative dermatoses (eg, SIS/TEN), AGEP, DRESS

Pneumonitis, aseptic meningitis, nephritis

NSAIDs, nonsteroidal anti-inflammatory drugs; SJIS/TEN, Stevens-Johnson syndrome/Toxic epidermal necrolysis; AGEP, Acute gener-
alized exanthematous pustulosis; DRESS syndrome, Drug reaction with eosinophilia and systemic symptoms syndrome.
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Z|Lofl= NSAIDs WIHk-5-5 The NSAIDs@Fo] w k-5
o Bl 714 gl wh ERIH4]. Ak Hol=
P == NSAIDs E= of2u]7lof o3f ot = 557] &

SHNSAIDs-exacerbated respiratory disease, NERD 3= aspirin-
exacerbated respiratory disease, AERD), NSAIDso]| &J3f 2}s}
T&= 15 ZFHNSAIDs-exacerbated cutaneous disease, NECD),
NSAIDso]| 9J3t F=217]/8THF(NSAIDs-induced urticaria/
angioedema, NIUA) 50| Qlom, mapgtg-o] ¢li= yeluks-
O =2 ©hd NSAIDo|| ofgt FE&7|/Ey-7E Ei= ohbdet
A 2~(single-NSAID-induced urticaria/angioedema or anaphylaxis,
SNIUAA)&} tHel NSAIDo]| 2]3F 2|13 H1-S(single-NSAID-
induced delayed reaction, SNIDR) 5-©| ItH(Table 2).
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Table 2. Classification of hypersensitivity reaction to aspirin and NSAIDs

Reaction Underlying disease Cross-reactivity Clinical manifestation Mechanism

NERD Asthma, rhinosinusitis/polyp Cross-reactive Asthma, rhinitis COX-1 inhibition

NECD Chronic urticaria Cross-reactive Urticaria/angioedema COX-1 inhibition

NIUA Cross-reactive Urticaria/angioedema COX-1 inhibition

SNIUAA Single drug-induced Urticaria/angioedema, IgE mediated

anaphylaxis

SNIDR Single (or multiple) SIS/TEN, AGEP T cell mediated, Other

drug-induced Fixed drug eruptions

NSAIDs, nonsteroidal anti-inflammatory drugs; NERD, NSAIDs-exacerbated respiratory disease; COX, cyclooxygenase; NECD, NSAIDs-
exacerbated cutaneous disease; NIUA, NSAIDs-induced urticaria/angioedema; SNIUAA, single-NSAID-induced urticaria/angioedema
or anaphylaxis; IgE, immunoglobulin E; SNIDR, single-NSAID-induced delayed reaction; SIS/TEN, Stevens-Johnson syndrome/Toxic

epidermal necrolysis; AGEP, Acute generalized exanthematous pustulosis.

(Cel! membrane phospholipid)

CPLA2

|Arachidonic acid '
5-L0 COX-1&2
FLAP

5—HPETE'

Croan)

COX=1&2

Figure 1. Metabolism of arachidonic acid
(from Inflammatory Chemical Mediators.
In: Korean Academy of Asthma, Allergy
and Clinical Immunology. Asthma and al-
lergic diseases. 2nd ed. Seoul: Ryo Moon
Gak.P.Co, 2012;118). CPLA2, phospholi-
pase A2; 5-LO, 5-lipoxygenase; COX, cy-
clooxygenase; FLAP, 5-lipoxygenase- ac-
tivating protein; 5-HETE, 5-hydroxyeico-
satetraenoic acids; 5-HPETE, S5-hydroper-
oxyeicosatetraenoic acids; PGG,, prosta-
glandin G,; LTB4, leukotriene Bs; LTA4,

LTD, (‘%2 ) (" Pop2) ("PeEa )( Pa1z )( PoR)

leukotriene A4; LTC4S, leukotriene C4 syn-
thase; PGH,, prostaglandin H,; LTDy, leu-
kotriene Ds; ¥-GT, y-glutamyl transpepti-

dase; DiP, dipeptidases; TXA,, thrombox-

DiP

(PGEy) Aol 051, ofel7|=Ate] thE 58 A B =
o] 5-2]ZAJALolA|(5-lipooxygenase, 5-LO) H 27} A&
o Al A= o] S7I51A Fck. o¥A) %
7b8l LTC, LTD, LTE, 5 7|#4:52& 0731 7] 4

=38t 7= d5e ASIA e BRI

SERES

CHS].

SN B Ea oFRe| $R, FEEE T

ane A,; PGDs, prostagladin D,; PGE,, pro-
staglandine E,; PGL, prostaglandin I,; PGF»a,
prostaglandin F,a; LTE,, leukotriene Es.

NERD £k4}0] thFiE-2- of 2] NSAIDso| thato] wapik-g-
< Holn, waWhg-o] Jr= COXe| thgt A4 oA &
Lo wef th=c(Table 3). < COX-19] thet A axrt &
H] A8 2] COX 2FA|¢] th 72| NSAIDs Atol= mAHE-g-
< Holu, COX-2¢| gt A4 JA|7]-5o] ¥]iLa & me-
loxicamo] U} nimesulide = Q- ZHAlof| A mApk-S-S

(e}
B2 7133 gsfjof 31l celecoxibe} -2 4182 COX-2 A}
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Table 3. COX-selectivity of NSAIDs

Nonselective COX inhibitors
Aspirin
Aceclofenac, diclofenac, indomethacin, ketorolac, sulindac
Dexibuprofen, fenoprofen, flurbiprofen, ibuprofen, ketopro-
fen, loxoprofen, naproxen
Mefenamic acid, flufenamic acid, meclofenamic acid, tolfen-
mic acid

Piroxicam, tenoxicam, dorxicam, lornoxicam
Phenazone, phenylbutazone, propyphenazone

More COX-2 inhibitors
Etodolac, meloxicam, nemusulide

Selective COX-2 inhibitor
Celecoxib, rofecoxib, etoricoxib, parecoxib, parvocoxib

COX, cyclooxygenase; NSAIDs, nonsteroidal anti-inflammatory
drugs.
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