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Analysis of Drugs Causing Severe Cutaneous Adverse Reactions, Based on
the Korean Database of Spontaneously Reported Adverse Drug Reactions

Mi-Yeong Kim'?, Min-Suk Yang]’3, Hye-Ryun Kangl’4, Sang-Heon Cho"*, and Kyung-Up Min"*

'Institute of Allergy and Clinical Immunology, Seoul National University Medical Research Center, Seoul;
ZDeparlment of Internal Medicine, Busan Paik Hospital, Inje University College of Medicine, Busan;
jDepartment of Internal Medicine, SMG-SNU Boramae Medical Center, Seoul; 4Department of Internal Medicine,
Seoul National University Hospital, Seoul National University College of Medicine, Seoul, Korea

Background/Aims: Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and drug reaction with eosinophilia and
systemic symptoms (DRESS) are severe cutaneous adverse reactions (SCARs) that also affect the internal organs with high
mortality. However, there has been no previous nationwide study of SCARs in Korea.

Methods: Cases of SCARSs were recruited from the nationwide Korean Pharmacovigilance Research Network database, collected
from June 2009 to December 2010, by a spontaneous reporting system. We analyzed age, gender, route of administration and the
causative agents. We also reviewed previously published cases of SCARs in Korea.

Results: In total, 100 cases of SIS (66 cases), TEN (7 cases), and DRESS (27 cases) were reported. The mean age of the patients
was 54.1 & 19.8 years and the proportion of males to females was 1:0.88. In total, 81 drugs were reported as causative agents: SIS
(61 drugs), TEN (15 drugs), and DRESS (29 drugs). The most commonly reported causative drug was allopurinol (12 cases).
Allopurinol (8 cases) and levofloxacin (2 cases) were the most commonly reported causative drugs for SIS and TEN, respectively.
In DRESS, allopurinol (4 cases) and vancomycin (4 cases) were the two most common causative drugs. Anti-infective drugs were
the most common drug category (75 cases). Carbamazepine was the most commonly reported causative drug according to
published cases in Korea.

Conclusions: Allopurinol in the spontaneous reporting system and carbamazepine in the published cases were the most common
single causative drugs in SCARs in Korea. Anti-infectives were the most common drug category in the spontaneous reporting
system. (Korean J Med 2014;86:710-721)
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SCARs SJS TEN DRESS p-value

Age (Mean = SD, yr) 54.1+£19.8 523+19.9 53.7+£29.0 58.8+16.2 0.298
Male/Female 50/44 28/35 5/2 17/7 0.101
Total number of drug adverse reactions 100 66 7 27
Mean number of causative drugs per case (range) 1.6 1.5(1-7) 2.4(1-5) 1.6 (1-5)
Route of administration Oral 108 (67.1) 74 (73.3) 12 (70.6) 22 (51.2) 0.112

Injection 36 (22.4) 17 (16.8) 4(23.5) 15(34.9)

NA 17 (10.6) 10 (9.9) 1(5.9) 6(14.0)

Data are presented as number or n (%) unless otherwise indicated.

SCARs, severe cutaneous adverse reactions; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; DRESS, drug reaction

with eosinophilia and systemic symptoms; NA, not available.
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Table 2. Numbers of cases according to the causative drugs of SCAR

SCARs N SIS N TEN N DRESS N
Allopurinol 12 Allopurinol 8 Levofloxacin 2 Allopurinol 4
Amoxicillin/augmentin 6  Carbamazepine 5 Cefotaxime 1 Vancomycin 4
Carbamazepine 6  Amoxicillin/augmentin 4 Cephradine 1 Ethambutol 3
Propionic acid derivatives 6  Lamotrigine 4 Ceftriaxone 1  Isoniazid 2
Vancomycin 6  Paracetamol 4 Dexibuprofen 1 Mefenamic acid 2
Ethambutol 5 Propionic acid derivatives 4 Diclofenac 1 Meropenem 2
Isoniazid 5 Doxycycline 3 Ethambutol 1 Moxifloxacin 2
Metronidazole 5 Metronidazole 3 Isoniazid 1 Piperacillin and 2
Lamotrigine 4  TMP-SMZ 3 Metronidazole 1 enzyme inhibitor
Mefenamic acid 4 Acetylsalicylic acid 2 Oseltamivir 1  Pyrazinamide 2
Paracetamol 4 Almagate 2 Propionic acid derivatives 1 Carbamazepine 1
Ceftriaxone 3 Cefpiramide 2 Pyridoxine 1 Cefepime 1
Ciprofloxacin 3 Ciprofloxacin 2 Rifampicin 1 Cefotaxime 1
Diclofenac 3 Clarithromycin 2 Teicoplanin 1 Ceftriaxone 1
Doxycycline 3 Diclofenac 2 Vancomycin 1 Cefuroxime 1
Levofloxacin 3 Enzymes 2 Cimetidine 1
Rifampicin 3 Isoniazid 2 Ciprofloxacin 1
TMP-SMZ 3 Mefenamic acid 2 Imatinib 1
Others" (One or two cases 77  Phenytoin 2 Levofloxacin 1
for each) Piroxicam 2 Metronidazole 1
Prednisolone 2 Rifampicin 1
Others” (one case for each) 39 Tamsulosin 1
Teicoplanin 1
Others® 7
(one case for each)
Total 161 Total 101 Total 16 Total 43

SCARs, severe cutaneous adverse reactions; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; DRESS, drug reaction
with eosinophilia and systemic symptoms; TMP-SMZ, trimethoprim and sulfamethoxazole.

*Others (SJS: amikacin, ampicillin and enzyme inhibitor, candesartan, cefaclor, cefazolin, cefdinir, ceftizoxime, ceftriaxone, cefuroxime,
celecoxib, cilostazol, clindamycin, deflazacort, dexibuprofen, enalapril, ethambutol, furosemide, gallamine, ibuprofen, iopromide, levetir-
acetam, linezolid, methotrexate, naproxen, ofloxacin, oseltamivir, pantoprazole, potassium chloride, propacetamol, propyphenazone,
pseudoephedrine, ranitidine, rifampicin, rosuvastatin, spironolactone, topiramate, triflusal, valproic acid and vancomycin; DRESS: other
anti-inflammatory and antirheumatic agents, non-steroids (talniflumate), other drugs for peptic ulcer and gastro-oesophageal reflux dis-
ease (rebamipide), propionic acid derivatives, temozolomide, ticlopidine, tigecycline and valproic acid).

folg BAH Aol Mol ke T AR 9 A9 36A2A%)0l 9Lom LA
HIAL A} 47.0%2 7P WOk, ok} 44.0% 7F 7] o] kgl Table 1).
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Table 3. Types of anti-infectives as causative drugs in SCARs

SCARs SIS TEN DRESS
B-lactam antibacterials, penicillins 24 (32.0) 13 (35.1) 3 (25.0) 8 (30.8)
Drugs for treatment of tuberculosis 15 (20.0) 4 (10.8) 3 (25.0) 8 (30.8)
Quinolone antibacterials 8 (10.7) 3 (8.1 2 (16.7) 3 (11.5)
Tetracyclines 4 (5.3) 3 (8.1) 0 (0.0) 1(3.8)
Sulfonamides and trimethoprim 3 (4.0) 3 (8.1) 0 (0.0) 0 (0.0)
Macrolides, lincosamides, and streptogramins 3 (4.0) 3 (8.1) 0 (0.0) 0 (0.0)
Direct-acting antivirals 227 12.7) 1 (8.3) 0 (0.0)
Aminoglycoside antibacterials 1(1.3) 12.7) 0 (0.0) 0 (0.0)
Other antibacterials 15 (20.0) 6 (16.2) 3 (25.0) 6 (23.1)

Data are presented as n (%).
SCARs, severe cutaneous adverse reactions; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; DRESS, drug reaction
with eosinophilia and systemic symptoms.

TEN DRESS

SCARS

Figure 1. Percentage of cases according to causative drug categorized by ATC code.

A, Alimentary tract and metabolism; B, Blood and blood-forming organs; C, Cardiovascular system; G, Genitourinary system and sex
hormones; H, Systemic hormonal preparations, excluding sex hormones and insulins; J, Anti-infectives for systemic use; L,
Antineoplastic and immunomodulating agents; M, Musculoskeletal system; N, Nervous system; R, Respiratory system; S, Sensory or-
gans; V, Various.
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Table 4. Summary of domestic published reports of SJS, TEN, and DRESS in Korea identified by searching KoreaMed and PubMed
(http://www.koreamed.org, http://www.ncbi.nlm.nih.gov/pubmed)

SIS SIS/TEN Overlap SJIS-TEN NOS TEN DRESS
(145 cases) (23 cases) (57 cases) (62 cases) (197 cases)
Drug N Drug N Drug N Drug N Drug N
Anticonvulsant 40 Aspirin, NSAID 8 Anticonvulsant 19 NSAID 18 Anticonvulsant 78
Carbamazepine/Oxcarbazepine 20  Aspirin 1 Carbamazepine 9  Mefenamic acid 3 Carbamazepine 59
Lamotrigine 13 Tbuprofen 1 Phenytoin 5 Loxoprofen 1 Phenytoin 7
Valproic acid 2 Tenoxicam 1 Valproic acid 2 Diclofenac 1 Lamotrigine 6
NOS 5 NOS 5 Phenobarbital 2 Piroxicam 1 Phenobarbital 3
Anti-infectives 28 Anticonvulsant 4 Lamotrigine 1 NOS 12 Valproic acid 2
Ceftriaxone/cefradine 6  Lamotrigine 2 Anti-infectives 19 Anti-infectives 17 Zonisamide 1
Ciprofloxacin 6  Carbamazepine 1 Cephalosporin 6  Ofloxacin/tosufloxacin 3 Anti-infectives 50
Vancomycin 5 Phenobarbital 1 Vancomycin 3 Amoxicillin/augmentin 2 Antituberculosis 15
TMP-SMZ 3 CAI 3 Penicillin 2 Ceftriaxone 2 Cephalosporin 8
Dapsone 2 Methazolamide 3 Levofloxacin 2 Sulfamethoxine 1 Vancomycin 6
Rifampicin 2 Anti-infectives 1  TMP-SMZ 2 Thioacetazone 1 Dapsone 4
Amoxicillin 1 Ceftriaxone 1 Rifampicin 2 Vancomycin 1 Ethambutol 4
NOS 4 Others 4 Doxycyline 1  NOS 7 Ciprofloxacin/ 3
CAI 20  Allopurinol 1 Hydrochloroquine 1 Anticonvulsant 10  Ofloxacin
Methazolamide 16 Chlormezanone 1 NSAID 10 Carbamazepine 3 Rifampin 3
Acetazolamide 3 Isopropylantipyrine 1  Other NSAID 5 Valproic acid 2 Isoniazid 2
Dorzolamide 1 Sulfasalazine 1 Ibuprofen 1 Lamotrigine 1 Pyrazinamide 2
Allopurinol 23 Unknown 3 Indomethacin 1 Phenytoin 1 Nafcillin 1
NSAID 7 Meloxicam 1 NOS 3 Teicoplanin 1
Ibuprofen 1 Naproxen 1 CAI 9 Tazobactam 1
NOS 6 Nimesulide 1 Dorzolamide 6 Allopurinol 46
Others 30 Allopurinol 2 Methazolamide 2 NSAID 12
Lithium 6 Others 15 Brinzolamide 1 Ibuprofen 7
Herbs 4 Herbs 6 Steroid 5 Diclofenac 4
Trichloroethylene 3 Antipsychotic 1 Prednisolone 4 Celecoxib 1
Clopidogrel 2 Dantrolene 1 Deflazacort 1 Others 14
Sulfonamide 2 Diazepam 1 Allopurinol 4  Lithium 3
Betamethasone 1 Famciclovir 1 Others 9 Carvedilol 2
Bosentan 1 Hair dye 1 Sorafenib 2 Propylthiouracil 2
Carbamate 1 Hydantoin 1 Health supportives 1 Captopril 1
Cytosine arabinoside 1 Lansoprazole 1 Enalapril 1 Cilostazole 1
Deflazacort 1 L-cysteine 1 Fluoxetine 1 Mexiletine 1
Diphenylcyclopropenone 1 Sulfasalazine 1  Hantavax 1 Oseltamivir 1
Furosemide 1 Paraquat 1 Rebamipide 1
Gabapentin 1 Thalidomide 1 Risperidone 1
Minocycline 1 Sulfasalazine 1
Prednisolone 1
Sunitinib 1
Vandetanib 1
Total 148 23 65 72 200

NOS, not otherwise specified; CAl, carbonic anhydrase inhibitors; TMP-SMZ, trimethoprim and sulfamethoxazole.
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Figure 2. Annual number of case reports of severe cutaneous ad-
verse reactions caused by allopurinol or carbamazepine in
Korea.
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