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FAERMS] F7I= dojuh= 71AYS Asial,
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o= grjE|o] FERARES F AST 4 gl F
type B2 EF% 3t} Ftoll&= o9 cyclooxygenase
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el Bol3] HeEky 7)Hof o3t AES St
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7HA SfAlofl QJsto] TRt 71 o2 vERd itk
S0l HlssstEAM e theftt 4 S BHE 2ol
HEo] ddHer Fs] £75H717F o A
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Table 1 Chemical classification of Non Steroidal Anti—Inflammatory Drugs (NSAIDs)

Group

Drugs

Salicylic acid derivatives

Aspirin, sodium salicylate, choline magnesium trysalicylate, salsalate,
diflunisal, salicilsalicylic acid, sulfasalazine, olsalazine

Para—aminophenol derivatives

Acetaminophen

Indol and indene acetic acids

Indomethacin, sulindac, etodolac

Heteroaryl acetic acid

Tolmetin, diclofenac, ketorolac

Arilpropionic acid

Ibuprofen, naproxen, flurbiprofen, ketoprofen, fenoprofen, oxaprozin

Antranilic acid (fenamates)

Mefenamic acid, meclofenamic acid

Enolic acid

Oxicams (piroxicam, tenoxicam), pyrazoledinediones (fenilbutazone, oxyfentathrazone)

Alkanones

Nabumetone

Pyrazolic derivatives

Antipyrin, aminopyrin, dipyrone

Table 2 Classification of hypersensitivity reactions to NSAIDs
(From Modified by the EAACI/GA2LEN (European Academy of Allergology and Clinical Immunology/Global Allergy and Asthma European Network), Clinical

& Experimental Allergy, 2013, 43 : 1097-1109)

Hypersensitivity Time of Clinical Type of Underlying Putative
reactions reaction manifestation reaction disease mechanism
Aspirin—exacerbated Multiple Asthma/Rhino— COX-1
respiratory disease Immediate®  Rhinitis/asthma NSAIDs sinusitis/ inhibition
(AERD) hypersensitivity Nasalpolyps
Urticaria exacerbated Immediate* Urticaria/ Multiple NSAIDs  Chronic COX-1
cutaneous disease (AECD) angioedema hypersensitivity — urticaria inhibition
. Unknown,
gﬁ;ﬁf dNSAIDS Urticaria/ Multiple presumably
S . Immediate® angioedema/ NSAIDs None related to
urticaria/angioedema anaphylaxis hypersensitivit, COX-1
(MNSAID-UA) Py P v i
inhibition
. -~ Immediate®  Urticaria/ . Atopy
Slllr; %le NSAIDs~IgE usually angioedema/ igﬁieeimg Food allergy IgE mediated
8y within 1 h anaphylaxis Drug allergy
Fixed drug eruptlpns, T cell-
Severe bullous skin .
. mediated
reactions, Maculopapular (Tyve IV)
SingleNSAIDs-T cell Non-— drug eruptions, Singledrug ype v
. st " . . Usually none  Cytotoxic T
reaction Immediate Pneumonitis Aseptic induced colls
meningitis. Nephritis,
NK cells
Contact and photocontact,
Other

dermatitis

COX-1, cyclooxygenase 1 IgE, immunoglobulin E; NK, natural Killer.
*Reaction occurs from minutes to hours after exposure. In the case of multiple hypersensitivity reactions the intervals between drug intake and reac—

tion can take even longer.

"Reaction occurs from hours to more than 24 h after exposure.
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‘ Cell membrane phospholipids

PLA'l

ASA Arachidonic

/ \ acid

COX-2

15-LOX

— s (e

4-'4—

" COX-1 5-LOX
(Lipoxins)( Eoxins :]
—I—’ LTA,
# EP-R ‘ LTC4s
EP-R . Asthma
> . Rhinorrhea 4
% “ =P | Congestion |<= v
Eos | | Urticaria
Q.__/ \FE'Q Angioedema

ASA, Acetylsalicylic acid [aspirin]; 15-HETE, 15-hydroxyeicosatetranoic acid; 15-HPETE, hydroxyperoxyeicosatetranoic acid; 15-LOX, 15-lipoxygenase;
LTA4, leukolriene Ad; LTC4, leukolriene C4; LTD4, leukotriene D4; LTE4, leukolriene E4; PGE2, prostaglandin E2; PGG2, prostaglandin G2; PGH2,

prostaglandin H2; PLA, phospholipase.

Fig. 1 Pathomechanisms of cross—reactivity—based hypersensitivity to nonsteroidal
antiinflammatory drugs (NSAIDs)-aspirin—exacerbated airway disease and aspirin—exacerbated
cutaneous disease—according to the “cyclooxygenase hypothesis.”

(Reproduced and modified from Kowalski ML. Diagnosis of aspirin sensitivity in aspirin—exacerbated respiratory disease. In: Pawankar R, Holgate ST,
Rosenwasser LJ, editors. Allergy frontiers: diagnosis and health economics. New York: Springer; 2009, p. 349-72.)

1. HISOX HALSf et Cofx| nRIHtS

chefAef Sl wapRhg-o] W E= o]f+= ©]
9] 7]He] =9 slef 22l EYHT=

5407 dhgo] Yer] miol™, cyclooxyge—
nase—1 (COX-1DE Adfist= ofavyl @ BE
NSAIDo| ofsff - /¢] Bhg-o] vehdtt” COX-1
< ofeg}7| =4S iAo 28-St Bl AR, o]
a47) AAEH Z2 Al (prostaglandin) A=
o] 747} WE ™| W2 5-lipooxygenase (5-LO)
AR7} AF o2 FA31E] o] cysteinyl leukotriene

(cysLTs)e A4do] S7FetkFig. 1). CysLTs 713
A =53 o] BadE UM Gl e,
H| 50|24 NSAID £ $of cysLTs®| ¥4 7kt &
A, /4% cysLTsell thet =84 whg-o] opAmd W
L& 7H AR T Aplske] ofejRkgo] deshA
ABICHE O A A) P o]t g2 7|0 WA} v
9 dHE7] 357 ATE 7 AU T FE
27] 59 T AeS 7ML Sl BRolA] T
ofSiA| #nt ofuzf, 7]A Azt gl A=
OFE HHAd i W 58U Sl AR e 4=
Utk UEt= S40] SAIF 0L Aty ANk
FAHA TEE o] 7ML R R ERTt HY|E g
t}, H]E ofAT|Rlo] A BILE ofA|o]x|ut Xloll=
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Table 3 NSAIDs tolerance in patients with acute, cross—reactive type of aspirin hypersensitivity
(Hypersensitivity to nonsteroidal anti-inflammatory drugs(NSAIDs) - classification, diagnosis and management: review of the EAACI/ENDA and

GA2LEN/HANNA, Allergy 2011; 66: 818-829,)

Group A: NSAIDs cross-reacting in majority of hypersensitive patients (60-100%)

Tbuprofen
Indomethacin
Sulindac
Naproxen
Fenoprofen
Meclofenamate
Ketorolac

Etololac
Diclofenac
Ketoprofen
Flurbiprofen
Piroxicam
Nabumetone
Mefenamic acid

Group B: NSAIDs cross—reacting in minority of hypersensitive patients (2-10%)

Rhinitis/asthma type
Acetaminophen (doses below 1000 mg)
Meloxicam
Nimesulide

Urticaria/angioedema type
Acetaminophen
Meloxicam
Nimesulide
Selective COX~-2 inhibitors (celecoxib, rofecoxib)

Group C: NSAIDs well tolerated by all hypersensitive patients*

Rhinitis/asthma type
Selective COX~-2 inhibitors (celecoxib, parvocoxib)
Trisalicylate,
Salsalate

Urticaria/angioedema type
New selective COX-2 inhibitors (etoricoxib, pavocoxib)

*Single cases of hypersensitivity have been reported

AR Hlxof wha} propionic acid A|€¥} aryl acetic
acid AlES] Aol &gt BRIREE- Har7} wolbx]aL §)
o} o] & AFHQA COX-1 GAAQ! indomethacin,
diclofenac, ibuprofen 5ol &gt A} v A o]
OFSIA|HE Wo] AW AL QL= oA Eo| g, mefe—
namic acie 5l 23t Zo] &5} FaHT

1) OfALI|Zl TP Al H|E(Aspirin—exacervat—
ed respiratory disease; AERD)

Widal £33 Samter A3 (triad) F= of2u|™
EUA Al aspirin—intolerant asthma) 59 o]&
o7 dejA qlom, ofAud v, el (ntrin—
sic) A T12]aL H]85-S SO R sh= Ado|t}, &
-2 dult 01519 oF 0.3~0.9%, 4191 Z1419] 4.3~11%,
At 8ol A Q= TR 25% 1Bl A
NSAID #1Hkg-2] oF 10% H=E AA|sH= A2 <&

2] 9lrt, AERD= WRIA, HlotEw] H4alo
HA oy, AARE TR W2 oA A
Q] &(common inhaled allergen)ol tha}o]
IgE &7} =7 7 =]aL Slrt, NSAID oA 58
oF 30404 2417t ool BISEZ, &, H|HMT}
A ololA Tgarrto] WSt AERD $HAH| #-¢-
o2 ofAmd P84 4 (aspirin tolerable asth—
ma) 2ol ]3| A o] Agh 4] FEEE Ko
A Eo|E o&4Ql A7t it oA B8 5
e A= g5 ool ofA7F COX-1
AAsh= Hreof Qs A€t Idol®E skl
COX-1of| thsfl Blaa] oFgl A2 7HA] = ot Eot
ool ez COX-2 AAAE B8 Aoz =
A 22 Wgo] vehd 4= Sltk(Table 3).

=
=]
u
E
=

O o 1o

o

2) The FE2{7| SXolA 2AEtEl= Z<(Urticaria—
exacerbated cutaneous disease; AECD)
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1) T NSAID IgE Oi7Hd HtE(Single NSAIDs—IgE
allergy)

T oFAof| o5t w30 A
5014 Hkg-o] opd }shatzo] EAJoA 2= A 1
% RIS 7] o= hagRlt), of2] NSAID oFA| &
2 pyrazolone A2} propionic acid AlFoA &
sk Aoz HuElch” @ ofAof ot A
1% HIRES 718S S985H] Il 22429 AtollA]
0}/\”4?1 pyrazolone | FAo] tgt £ol Igk A
SRolstal oy, AAl A/dolA el -5 oFAlell
EH 3t 5ol IgEE EIst7]7F o9 7] wiiZell basophil
activation testh THFRRSHAF 59 1A U
o o) 7)ol AWEa Qlch? ol At Ao
22 oFEo] osfiAint vhEA o 2 vhalskal thE AE
O] NSAID &-& Alell= 5740] gl 9 BoE &<l
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- OFA 3 75l 2%t

N-iNo?.LE

_1

2) = NSAIDo|| 2fgt X[ Ht3(Single NSAIDs—
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OFA| B8 - Aofe 24~T2AIZF o)) 4

T wiZRR EAShE XY T e R T il
(exanthem)oll A AEE A 4= Q= ST LA}
S35 (toxic epidermal necrolysis)7ZHA] thfet T3
& o2 UeRATE? 32 pyrazolone, propionic acid,
aryl acetic acid &3l ofAu]| o] Jsf] s
o] &Jo& sulfonamid HrAHES s AE4
COX-2 AAA M= oot -2 wliiZof] Es1A 24
Sh= /\OE de A Qlrt, Aek2 A== oA o]
g FEHZAH (patch tesho] o]-8-=ct,

PSS ekt A B4 71 el 9HH 714
3 EAFS sk % QA H2 o A
3 Y B9 HH, DAY PG R 24,
o Bg3 S WEAAY 8 AR, vhA
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Acute (< 24
Respiratory Cutaneous
Asthma/CRS Chronic

urticaria/No

Reactions to other cox-inhibitors

——
No

Oral/lnhaled/intranasal

Yes

h) Delayed (> 24 h)
Anaphylactic Various/mostly
and/or cutaneous cutaneous
Usually No No or various
Reactions to single Various
drug
. SPTAIDT | | Patchtests andior |
""""""""""""" 1IDT reading at 24/48 h:
U TeigeBAT 4 1At
Oral - possible if Oral - possible in
negative skin tests selected
patients
Yes — with caution Yes — with caution

i Procedures with limited validity and only for specific NSAIDs

(CRS - chronic rhinosinusitis; SPT — skin prick tests; IDT — intradermal tests; LAT — lymphocyte activation tests; BAT — basophil activations tests;
ASPITest — Aspirin-Sensitive Patient Identification Test)
*In patients with a history of severe systemic reaction provocation with a culprit drug is contraindicated,

Fig. 2 Stepwise approach to the diagnosis of hypersensitivity to nonsteroidal anti—inflammatory drugs

(From Modified by the EAACI/GA2LEN (European Academy of Allergology and Clinical Immunology/Global Allergy and Asthma European Network),
Clinical & Experimental Allergy, 2013, 43 : 1097-1109)
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Table 4 Oral provocation tests with acetylsalicylic acid (ASA)
(From Hypersensitivity Reactions to Nonsteroidal Anti-Inflammatory Drugs: An Update; Pharmaceuticals 2010, 3, 10-18)

Patients with respiratory symptoms (AERD)

Hour Day 1 Day 2 Day 3
08:00 Placebo ASA 3 or 30 mg ASA 150 mg
11:00 Placebo ASA 60 mg ASA 325 mg
14:00 Placebo ASA 100 mg ASA 650 mg
* Monitor pulmonary function, naso—ocular symptoms/signs
* Test positive if a decrease of FEV1 > 20% is observed

Patients with urticaria and/or angioedema
08:00 Placebo ASA 100 mg ASA 325 mg
10:00 Placebo ASA 200 mg ASA 650 mg

« Skin scores recorded every 2 hours

01 ru

o= Eoﬂk = *PP ZlUr i /o]
B2 o] IAofA Fof & S A ARES mE]
A8 o= Aol Fasith HAF 5 123t IS
7I7Fol 71X Aol Blsl 20% oV HAEHA AFAQ!
A2 F40] U= 49 AERD 4 B4 WE
G Uk, S| AR EE AT A ZREES
table 401 =5k},

ofAuldl S| Sl 75 BlaA] QHASHA ARE-
3t 4= 9= A= table 3914 group B, C* o] A|TH?
15 ofAlolE FRINkE= Yetl= 397 Jlens
obEg 2 AR S AR e §
A E-S AJ85ke] oFAAL Flolsl & AHsl= Ao]
Hst oz Alggct? 2ol g Hie] waEy
MNSAID-UA, AECD #R}of|A] of¥|Eolu] gL 7}
7} 12.5%, 43.9% =2 WANH-S Bl cox 2
AAAE 242 6.3%, 17.4% A= W2
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o] Edlof] IE-(tolerance)S HO|&= FAtof| A=

o

o
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4= 9= AR AYZE,
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1. ofAm e 93 U= anaphylaxiso]l s A o2 & A2?
A) R I§ oFefekE 71-of 9Jgt type A WSO,
B) oF=71o] e Aol os) Uehh= 839/ vhgolot,
C) Fof &t wAIglo] LA¥sk= type B B0t
D) Cyclooxygenase 7% Apdol| w2 25 Aba FALEYN Y] A g dAyitt,

2. NSADs #7IEHs- 5 it £ FEi7tobd AL2?
A) Aspirin—exacervated respiratory disease (AERD)
B) Urticaria—exacerbated cutaneous disease (AECD)
C) NSADs-T cell reaction
D) Multiple NSAIDs—induced urticaria/angioedema (MNSAID-UA)

3. ofAud WA HA] H|Y(Aspirin—exacervated respiratory disease; AERD)o] Thgt Ao &) ¢k

A) FIREQA] F7HR Ql8f 7187 425, 7E A5 gwm AL s,
B % AAJ0] Q= FAlol A ARRD AetAls A 53 AL 45

C) okAuF A4 Wl (intrinsic) 4], ¥18-5-S % ] © & i},

D) th2 NSADDT wAHkS-0] A= COXol| Tt ez o7 o) wke} ch2c},

4, NSADsl| &J3f u) 2 gho] ofats= 739 vl FsHA AR o= = NSAD=?
A) buprofen
B) Naproxen
C) High dose Acetaminophen (1000 mg/day ©J4)
D) Celecoxib

5. T NSAD IgE mi7iA H¥H-3-(Single NSADs-IgE allergy)2t T#® NSADDE?
A) buprofen B) Piroxicam
C) Acetaminophen D) Polmacoxib

22

rlo

(Al 35¢ 25 FH]
LA 2.B 3D 4A 5 A

3|X| 353 25 ¥H(196p) Key words 2 QHH
jz]x] 359 2% ¥R [Diltiazem, vasopressin?} 3—in—1 AWM edoFo] Baj7] wjgralgA (< A9, 7
523 A2 Key words7F 2] 55U, ool thaat o] gAghry,

[Keywordd Compatibility, 3—in—1 Parenteral nutriton, Diltiazem, Vasopressin

<o A,
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