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Drug-Induced Anaphylaxis in a Single Korean Tertiary Hospital

11 Joo Moon', Hye Jung Park'?, Sung Ryeol Kim', Beom Seok Koh',
Dong Woo Leem', Kyung Hee Park'”, Jae-Hyun Lee", and Jung-Won Park'”

IDepartment of Internal Medicine and “Institute of Allergy,
Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Drug-induced anaphylaxis (DIA) is a severe, acute, and potentially life-threatening condition. In Korea, only a
few well-documented cases of DIA have been described. Therefore, the aim of this study was to investigate the clinical
characteristics, causes, and management of DIA in a single Korean medical institute.

Methods: This was a retrospective medical record review of all DIA patients who visited the in-patient, out-patient, and emergency
departments of our hospital from January 1 2006 to October 30 2013.

Results: Among 605 cases of anaphylaxis, 167 were drug-induced. The culprit drugs were contrast agents (43 cases, 25.7%),
antibiotics (38, 22.8%), non-steroidal anti-inflammatory drugs (35, 21.0%), anti-cancer drugs (22, 13.2%), parenteral vitamins (9,
5.4%), ranitidine (6, 3.6%), and neuromuscular blockers (3, 1.8%). The most common organ-specific symptoms/signs were
cardiovascular (74.3%), cutaneous (71.3%), respiratory (55.7%), and gastrointestinal manifestations (19.2%). In most cases, DIA
was treated with antihistamines (77.2%) and systemic corticosteroids (76.5%); the use of epinephrine was considerably less
frequent (35.3%).

Conclusions: In our institution, contrast agents were the leading cause of DIA. Although epinephrine is the drug of choice in the
treatment of acute anaphylaxis, fewer than 50% of the study patients received epinephrine to treat DIA. (Korean J Med 2015;88:
281-287)
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e}, o:]x}7} 97tﬂ(58.1% 01 onf Aol F7ghol| wet of
Ui A 3z} 2 A3 #7}0}04 50th 7} 3978(23.4%) .
2 7 WAL S0t o] 4] A= 10478(62.3%)0] ATk

ok Azto] 501H(29.9%) A FHiE|gl o AdA A
342} 407H(24.0%), WEH] A A3} 119H(6.6%), 7 D34} 6
B3.6%)°] Ach G E7] Ae Fol= okE dHETE
7HA) 3L Q)= Alero] 287H(16.8%) 0.2 71A; Wokal A1E ¢f)
27] 99(5.4%), HA] TH(4.2%) &0tk E3] 4H(2.4%)
Ao oA AE HAWE AT Table 1).

Table 1. Demographics and characteristics of the 167 patients
with drug-induced anaphylaxis (n = 167)

Characteristic Number of patients
Male/female 70 (41.9)/97 (58.1)
Age, yr
0-9 1(0.6)
10-19 6(3.6)
20-29 18 (10.8)
30-39 18 (10.8)
40-49 20 (12.0)
50-59 39(23.4)
60-69 33 (19.8)
70-79 25 (15.0)
80-89 7(4.2)
History of other chronic disease
Solid or hematologic malignancies 50(29.9)
Cardiovascular diseases 40 (24.0)
Endocrinological diseases 11 (6.6)
Liver diseases 6 (3.6)
History of allergic diseases
Drug allergy 28 (16.8)
Food allergy 9(54)
Asthma 7(4.2)
Anaphylaxis 424
None of the above® 50(29.9)

Values are presented as number (%).
"Patients with a history of allergy to items other than those listed
above.

spate) QlarEako gl AdT ZAbo] 1247(74.3%), T
5S4 119%(71.3%), £57] 34 BH(55.7%), 94T 5

Al 327(19.2%) So] 9l Ald =Ako E% &9 A5

o

(85T, 50.9%)2} o] A 25427, 25.1%)°] WoraL w i F4t
o =E7)(959, 56.9%)2} FTHAE(28, 16.8%)0] LWL
W 557 W ST S BE TIHETY, S21%)7 4

(2478, 14.4%)°] EotTHTable 2).

o

Ql =

Z A7} 4374(25.7%) 2.2 7P worar SRAYA| 3874(22.8%),
Hl2E oS FPEA B ofAuY 35AQL%), FIHA
2271(13.2%), A8 HIEFUA] 97(5.4%), ranitidine 671(3.6%),
olehAl 37(1.8%), WHHAl 27(1.2%) =M= AR AT
71 9] WAL 274(1.2%), F/3AF HE AAIA| 271(1.2%), methi-
mazole, iron sucrose, lidocaine, levodropropizine 5-©| )81

Hlo] HUE 2FAI= BF Hlo] 24, AMTFE =94
Qo ALLEQE AR HASE ThEEo] 3371(76.7%),
obA| 2+ 57(11.6%), AT %< 371(7.0%) 20|tk %
IA AEERZ = iopromide (Utravist™) 1271(27.9%), iopamidol
(Radisense™) 107(23.3%), iohexol (Omnipaque”) 1074(23.3%)

Table 2. Clinical manifestations of the 167 patients with drug-in-
duced anaphylaxis (n = 167)

Clinical manifestation Number of patients
Cardiovascular 124 (74.3)
Hypotension 85(50.9)
Dizziness 42 (25.1)
Syncope 39(23.4)
Skin 119 (71.3)
Urticaria 95 (56.9)
Angioedema 28 (16.8)
Itching 26 (15.6)
Flushing 21 (12.6)
Respiratory 93 (55.7)
Dyspnea 87 (52.1)
Chest discomfort 17 (10.2)
Wheezing 8(4.8)
Gastrointestinal 32(19.2)
Nausea 24 (14.4)
Vomiting 13(7.8)
Abdominal pain 10 (6.0)
Diarrhea 1(0.6)

Values are presented as number (%).
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9 fluorescein 571(9.3%)°] Uit

SFRIA AHEHZ = cephalosporin®] 1771(44.7%, cefaclor 5

A, cefotetan 37, cefazolin 271, ceftriaxone 27, ceftezole 27,
71} 372 7P wWekon amoxicillin 771(18.4%), 7€}
HYAH A 674(15.8%, piperacillin/tazobactam 27, am-
picillin/sulbactam 17, penicillin G 174, 7|€}F 274) <]t

71e} ¥l SAYA| = vancomycin, amikacin, quinolone 5-°| |

FUA JEEE = taxane ] FUAA| 1374(59.1%), WA
A 674(27.3%, oxaliplatin 371, carboplatin 27, cisplatin 17)
o] 912131, cetuximab 27(9.1%) X fluorouracil 174(4.5%)°]

A THTable 3).

Table 3. Causes of drug-induced anaphylaxis in the 167 study pa-

tients (n=167)

Cause Number of patients
Contrast agents and fluorescein 43 (25.7)
Radiography 36 (21.6)
Topromide (Ultravist”) 12(7.2)
Topamidol (Radisense™) 10 (6.0)
Tohexol (Omnipaque™) 10 (6.0)
Iobitridol (Xenetix®) 2(1.2)
Todixanol (Visipaque”) 2(1.2)
Magnetic resonance imaging 1(0.6)
Gadopentetate dimeglumine 1(0.6)
(Magnevist®)
Fluorescein 5(3.0)
Unknown 1(0.6)
Antibiotics 38(22.8)
Cephalosporins 17 (10.2)
Amoxicillins 7(4.2)
Penicillins 6(3.6)
Others 8 (4.8)
Nonsteroidal anti-inflammatory 35(21.0)
drugs and aspirin
Anticancer drugs 22 (13.2)
Taxane 13 (7.8)
Platinum-based 6(3.6)
Cetuximab 2(1.2)
Fluorouracil 1(0.6)
Parenteral vitamins 9(5.4)
Ranitidine 6(3.6)
Neuromuscular blockers 3(1.8)
Anesthetic agents 2(1.2)
Vaccines 2(1.2)
Others 7(4.2)

Values are presented as number (%).
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Table 4. Comparison of clinical parameters between moderate and severe anaphylaxis

Grade 2 (mild to moderate)” Grade 3 (severe)b p value

All patients (n = 167)
Frequency 32(19.2) 135 (80.8)
Age, yr 485+ 149 53.9+19.0 0.011
Sex, male/female 7/25 63/72 0.017
History of chronic diseases 13 (40.6) 71 (52.6) NS
Underlying cardiovascular diseases 2(6.3) 38(28.1) 0.009
History of allergic diseases 13 (40.6) 93 (68.9) NS

Treated patients (n = 136)
Frequency 23 (16.9) 113 (83.1)
Antihistamines 18 (56.3) 93 (68.9) NS
Systemic corticosteroids 19 (594) 91(67.4) NS
Epinephrine 5(15.6) 63 (46.7) 0.001

Values are presented as number (%) or mean + standard deviation.

NS, not significant.

*Grade 2: mild to moderate severity.

°Grade 3: severe severity.

gol 7P Wkt JAelA Y S5E0 B wte Zall & 4= QAL wl=oll A AlRYgE AR Al =] A

o 4B Agto] BukEle] gl BAjollA] FFEs BOTh BHF ofie} ohbmEt 20 FFE 7ol ARk AS Kol

oftH A0 71 Fa%E A BAIQL ol eyl 27l AM-E Al G A All10] 7Y A7 Hasi.

< 35.3%°] &=k Qo A= efEell o3t ohf AL F AT 7

o o] AuolA TR YAPAS AU FA, MR WESL S Ao Peld ot Seluete) 9k x4

AR A SleH[3]

Al At 57

2w u

o Z7pska 9ol

S S7FeRAL QAR 1]

[12,13] =3Ael

/8 BF7] 44 oIk ARt Brown F{7]¢] ¢l Alell &gt ohfh =i A7} T g A
Al oFE omf olLpmela] A 0] B3} 9JAtokato] Al = o] AL NE 2GA|7} 25.7%% 7P Tt Yol oFEo|g]
& 14.8%, T S 93.0%, TF7| S/ 43.0%, 13T S ok =W g A E oA AL Aifol mhEH g o=
19.0%= ol¥l Ao} Hlws] & uf HEYA T4 9 25 3t 2GAIE ARSE 1355270004 2GA| FRIgEg-o] WY
71Al S0 Wl won) o S0 Wl =3t o ? 9= 30671(2.3%)01 e 11 5 ohubE
25k ] A-ret =] At A 7Ho] Zpol= thE = A 0.04%)01 ot ek Gk AAF B S A Algo] gt
T Aol A= ERRIgE 4= Ql=tl[7.8], olet 22 Aoldt A of wet 2FAY) AR WlETE A|&A 0
T A= ogXlo] wi SR E Ash, a5 Lt ZGAel oJgh opbHEAIA B2t
Y FE AR 2 557] TS Bl FAEREE op ZGA el gt RIS 71elo] Ao o3t ohb et
AR Jdstal o5 715 2ol QlolA= F3t 34 Al 2ROl eIRdjIztR A glen

Aol FEl= A7 Bl o ofgt IRk 7198 7131 BAE] AAA #ej7t 2

[k 2G4

ohbmepAl Bl GloA AeEY] AR, 53] 2B AZ 0§ HAY ANXE 53
[e) (}3}\ =]

/\ox%x

HAl AH 20| =A|9) HI-88] AET]

ZGAl ofjt ot

QOL% - 8101 S 5}
ot FAT o QId T e A ez A THSA



— The Korean Journal of Medicine: Vol. 88, No. 3, 2015 —

T8 uaE Rl 24 SR o)mile] 55 24 2 4
g maow ot A A S 5
Sl oFRE AW Aol 0] o SaES V1%L
salsjof g,

AFebAlel) ofgt ohpEetA 0] Ao Al AutolAl 7]
&3 QAT FFE} ThE A2 ool ula) whe
02 ehkirl ol et Rot ol Alsiat 4713 o
o el e Ao AT BAR of Aol el
= gebAlo] ofgt ofbmebAl s Bt 227 % 217(95.5%)e
A A Fol A Fa|AeuIAeL BA SREAS A}
88 A7} olFolArh. ek oA AA Aol B7s
S oppmebA Ak RO o] 2 ol8) A& oFES WA
S wek MRS FEE 497 1HG0.0%0] ST,
1of i AR ofgol ueh 849) olF7t A7) H9w]
gk A2 ma} Holyd 14 A\ RAS opbhebAlA
of 8-S FASAY bR WSk ok A3l
qAoh B AR 5 B ok 9X3k] 9 =

2

3ok
i
1ok
md

Mo orlr ost

) r_>d

rﬂ o
o
)
_u

H = Aot Julg vEpAlel 2huEdo] of
Bl J OFE 2 217} 5%, 3%S ApA|Frk Hug-
HIE‘r”]Xﬂ—J S An= =3 vjeld] A7t B8 3k}
S0/ AFRFHEE Ho] gl oFEo|x|ul Eoko| HE=A] I
Q3 o IAEAE SHHoT SlS Falsle] Eo
She 497F B2 Zo] Apdolr) ShuEde] A9k the
AT o= @) 5 0 AElE H97t wol HEY
ojut Bt EIES] ARGl QlofA oAl YO T
AL T13sfo] HlEA] Q3 A Qout ARRSHEE 51 AF
AlolE & H FYE 7]&odoF 3tk
O}Ur‘ 2hAl s BhAke) FA4 K| &oll lolA 7 Fast A

L

l‘

0

o 7% Suet 5 9 48§49 7|8 Aok 3 o)
Yl zelh A A4S Wk AJ7F o] Rk Zlolt. of

siuliele] 52t £l ohtg s Anel slold /1Y

2= SIEHI4L SHAIR AR QAfolAE ohbetA ATt
3 ol ol mal FAkE Alsgeis wl ot
o) A 13670 ohbEEA A AR B4 % Bt 3
o] gl gt oy zmelo] Folu|glon] S5 39| 24

ol 423} 46.7%0) Bt ARk ofa]u|Lelo] Fofsjeiek. 1
ol iz ol bHEA| A SRS ARSHE OAFEo] oftae}

O]/\O]Ott] /é,?;g_]

of Fofax] ook 4

1
>
>
r—%
Lo
P
N
2
hu
2
%0 T

o1A ofzly| e

S7u retEl olo] glEe sjof gtk
ofLfgErA A0 27| ZA)o| SAE QT TE R 1-20%
A= A ZAF R B 87247k AA 7] HlLo] E)

2 Qom[17] ofphEA| 28] o] A= BAF A

%ol7} 2|7

oRpLeA LT AU 97 60% ol4oletn °PEVJI
SIEHIRL SRR S W 9l Batol Al A 1363
CRPEEAL B & Q21N el _4 SE
7} o] Foj7l 9= 337(24.3%)0ll AL S Ui
3} ol A A B4} 851 = QY RS e AL 16
(18.8%)0] ETa) ool S} offmeAl s o)
© AT 919 Holh 5 A $AZ Slat 217 9

o] Hska gl Aol R L A} RS Fo)
RS EAENSPRELS ) A3k oftmeta| s
o 27] A WAL PAZ $I3k o] P o|Foj 4=
QUEE Sof B,

o] AT Aol B F %
2 o% 7|50 glojA] ohtmetalze] Tt F4 A

1Z]A]7] 3L

2 g4e] A Sol retE e sHsAel itk E okt
Lepa|2s Alvte] QlofA] ThyE 121 o Sl 9i3t 4
A ARSI sk 0] g dges
oFES AW/ el W3k Aol o] HA) ot
7Rs40] Sk
(] OF
R =
& ofBe 49l ohtmeAAY b B4 Hgloln]

S S OIPERA AL S SR 5 9
oFE YAhgolch SHATE Ho) Aol OB ohbueA)
2ol g AT o9 B Aefol] whel] o f

- 286 -



— 11 Joo Moon, et al. Drug-induced anaphylaxis in Korea —

ORFLEAI L BAES hFOR AR, A2 oFE, X2
W 52 etobuiA sheick
Hth 2006 19 1QHE 20134 10Y
Aol YU o] Ex SFULS PRI BAE F
715 AME B3 OFE 9 ohfUA LS 2

= (o] s O =
N SN S
ko3

E

1t % 605752 M%%‘*]i A} ZF 167g0] 2Rl 9
S op Al SRR Q1 oFAlR= 2 PA437], 25.7%),
FAAAN(3874, 22.8%), H|AH| 2ol = FATA 9 ofAT ™
(354, 21.0%), FAA227, 132%), AR HIEFIA|(97,
54%), I EH(67, 3.6%) 2=0]glom &3t QAFEAro R
= A8 S043%), IR FHT1.3%), TI7NA S
(55.7%), 231717 544(19.2%) 4=0] %k A B2 F8] A

RI(77.2%), A1) S ERA76.5%), o5 2A(353%)0]
AR5 gk
BE: oFE 4 ohbWA| 2] U9l oFA F 2YAE

oo ofy
0z
m
s
°
I
<]
1
>
r
18
o
=2
H
é

I
At
m
Jo
o)

REFERENCES

1. Bochner BS, Lichtenstein LM. Anaphylaxis. N Engl ] Med
1991;324:1785-1790.

2. Sampson HA, Muiloz-Furlong A, Campbell RL, et al. Second
symposium on the definition and management of anaphy-
laxis: summary report-Second National Institute of Allergy
and Infectious Disease/Food Allergy and Anaphylaxis Net-
work symposium. J Allergy Clin Immunol 2006;117:391-397.

3. Yang MS, Lee SH, Kim TW, et al. Epidemiologic and clin-
ical features of anaphylaxis in Korea. Ann Allergy Asthma
Immunol 2008;100:31-36.

4. Lee SY, Kim KW, Lee HH, et al. Incidence and clinical char-
acteristics of pediatric emergency department visits of chil-

10.

11.

12.

13.

14.

15.

16.

17.

18.

- 287 -

dren with severe food allergy. Korean J Asthma Allergy Clin
Immunol 2012;32:169-175.

. Jang GC, Chang YS, Choi SH, et al. Overview of anaphy-

laxis in Korea: diagnosis and management. Allergy Asthma
Respir Dis 2013;1:181-196.

Brown SG. Clinical features and severity grading of ana-
phylaxis. J Allergy Clin Immunol 2004;114:371-376.
Brown AF, McKinnon D, Chu K. Emergency department
anaphylaxis: a review of 142 patients in a single year. J
Allergy Clin Immunol 2001;108:861-866.

Kim MJ, Choi GS, Um SJ, et al. Anaphylaxis; 10 years' ex-
perience at a university hospital in Suwon. Korean J Asthma
Allergy Clin Immunol 2008;28:298-304.

Gonzalez-Pérez A, Aponte Z, Vidaurre CF, Rodriguez LA.
Anaphylaxis epidemiology in patients with and patients
without asthma: a United Kingdom database review. J Aller-
gy Clin Immunol 2010;125:1098-1104.el.

Banerji A, Rudders S, Clark S, Wei W, Long AA, Camargo
CA Jr. Retrospective study of drug-induced anaphylaxis
treated in the emergency department or hospital: patient cha-
racteristics, management, and 1-year follow-up. J Allergy
Clin Immunol Pract 2014;2:46-51.

Kim SS, Park CH, Park MJ, et al. Adverse reactions to ra-
dio-contrast media in computed tomography (CT) in general
population: incidence and clinical features. Korean J Asth-
ma Allergy Clin Immunol 2007;27:157-161.

Greenberger PA. Contrast media reactions. J Allergy Clin
Immunol 1984;74(4 Pt 2):600-605.

Greenberger PA, Patterson R. The prevention of immediate
generalized reactions to radiocontrast media in high-risk
patients. J Allergy Clin Immunol 1991;87:867-872.
Brockow K, Christiansen C, Kanny G, et al. Management of
hypersensitivity reactions to iodinated contrast media. All-
ergy 2005;60:150-158.

Hare ND, Ballas ZK. Effectiveness of delayed epinephrine
in anaphylaxis. J Allergy Clin Immunol 2007;120:716-717.
Koh YI, Choi IS, Chung SU, Cho S. Clinical features of
adult patients with anaphylaxis associated with food in
Gwangju and Chonnam area. Korean J Asthma Allergy Clin
Immunol 2004;24:217-223.

Tole JW, Lieberman P. Biphasic anaphylaxis: review of in-
cidence, clinical predictors, and observation recommen-
dations. Immunol Allergy Clin North Am 2007;27:309-326,
viii.

Gelincik A, Demirtiirk M, Yilmaz E, et al. Anaphylaxis in a
tertiary adult allergy clinic: a retrospective review of 516
patients. Ann Allergy Asthma Immunol 2013;110:96-100.



