
ISSN 2234-3806 • eISSN 2234-3814 

372  www.annlabmed.org http://dx.doi.org/10.3343/alm.2014.34.5.372

Ann Lab Med 2014;34:372-375
http://dx.doi.org/10.3343/alm.2014.34.5.372

Brief Communication
Clinical Chemistry
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There have been a number of studies about correlations between HLA genotypes in vari-
ous ethnic groups and occurrence of various cutaneous adverse drug reactions, ranging in 
intensity from mild to severe, caused by antiepileptic drugs (AEDs). This is the first report 
analyzing the HLA genotypes of 9 Korean patients with skin rashes induced by various 
AEDs. The AEDs that induced skin rash were lamotrigine (n=3), carbamazepine (n=3), 
oxcarbazepine (n=1), phenobarbital (n=1), and phenytoin (n=1). None of the patients’ 
HLA genotypes was either HLA-B*1502 or HLA-A*3101. Based on these series of cases, 
AED-induced skin rash can occur independently of HLA-B*1502 or HLA-A*3101 geno-
types in the Korean patients.
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Antiepileptic drugs (AEDs), especially drugs with aromatic struc-

tures, such as carbamazepine (CBZ), phenytoin (PHT), oxcar-

bazepine (OXC), phenobarbital (PB), and lamotrigine (LTG), are 

among the most common causes of cutaneous adverse drug 

reactions (cADRs) [1]. The cADRs caused by these aromatic 

AEDs range from mild maculopapular eruption (MPE) to poten-

tially life-threatening reactions such as Stevens-Johnson syn-

drome or toxic epidermal necrolysis (SJS/TEN). The overall inci-

dence of the array of cADRs caused by AEDs is approximately 

10%, and the use of AEDs is often limited because of the fre-

quency with which these reactions are encountered [1].

 Strong associations between CBZ-induced SJS/TEN and the 

HLA-B*1502 allele have been identified in Han Chinese, Malay, 

Thai, and Indian populations, but not in Caucasian, Japanese, 

and Korean populations [2-4]. Instead, in these latter groups, 

the HLA-A*3101 allele was reported to be a genetic risk factor 

for all types of CBZ-induced cADRs in Caucasians [5] and Jap-

anese [6], and for severe CBZ-induced cADRs in Koreans [3], 
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with odds ratios of 9.12, 9.5, and 7.3, respectively.

 Skin rash is not a life-threatening adverse drug reaction, but 

is of concern in AED therapy. Its occurrence is not uncommon, 

especially in patients who are prescribed aromatic AEDs (such 

as PHT, CBZ, and PB), with a frequency ranging from 5% to 

15% in these treated patients [7]; it often requires discontinua-

tion of the causative drug, or results in patient non-compliance 

with the treatment regimen, leading to loss of control over sei-

zure activity [8]. Several studies on HLA genotypes in Chinese 

patients with AED-induced skin rash have suggested an associ-

ation of the HLA-B*1502 allele with OXC-induced skin rash [9], 

but not with CBZ-induced or LTG-induced skin rash [2, 10]. 

These findings imply that the association between HLA-B*1502 
and AED-induced cADR is specific to CBZ, to Southeast Asian 

patients, and to SJS⁄TEN.

 To date, there has been only one study about the HLA geno-

types of Korean patients with CBZ-induced severe cADR; the 

association of HLA genotypes with mild cADR, such as skin 

rash, has not been investigated in Korean patients. In addition, 

the association of HLA genotypes with reactions to assorted 

AEDs beyond CBZ has not been examined, even though the 

use of the newer AEDs, including OXC and LTG, is increasing. 

Therefore, we report 9 cases of Korean patients with skin rashes 

induced by a variety of AEDs, along with their HLA genotypes.

 We retrospectively enrolled patients of Korean ethnicity who 

have experienced AED-induced skin rash in our institution from 

2007 to 2012, and total 9 patients were recruited for this study. 

AED-induced skin rash was defined according to the following 

criteria: 1) occurrence within 12 weeks after first exposure to 

one of the implicated drugs [11]; 2) manifestation of a cutane-

ous nature, without tenderness, and with a spotty, non-conflu-

ent, morbilliform, or maculopapular appearance [8]; 3) exclu-

sion of all other etiologies causing the cutaneous manifestations; 

and 4) amelioration of all cutaneous manifestations concurrent 

with withdrawal of the implicated drug. Peripheral blood was col-

lected from all study subjects, written informed consent was ob-

tained, and genomic DNA was extracted from peripheral blood 

mononuclear cells. We determined the HLA-A and HLA-B geno-

types by PCR using a sequence-specific primer kit (Abbot Labo-

ratories; Abbot Park, IL, USA). The serological equivalents of 

HLA-A*31 and HLA-B*15 alleles were assigned according to 

the most recently published literature about HLA alleles identi-

fied in Koreans [12]. Our study was conducted with the approval 

of the Institutional Review Board of the Samsung Medical Center 

(IRB 2014-03-081-002).

 The age ranged from 16 to 74 yr, and the AEDs implicated in 

causing the rashes were LTG (n=3), CBZ (n=3), OXC (n=1), 

PB (n=1), and PHT (n=1). The prescribed doses of AEDs were 

not significantly above their generally recommended ranges for 

any patients; similarly, the serum drug concentrations were not 

significantly above their therapeutic ranges in any patients. La-

tency period to cutaneous manifestations after first exposure to 

the AEDs ranged from 1 day to a maximum of 51 days. Regard-

ing HLA-A genotype, none of the 9 subjects carried the HLA-
A*31 allele. Regarding HLA-B genotype, 2 of the 9 subjects car-

ried the HLA-B*15 allele. Serologic equivalents of HLA-B*15 al-

leles from both patients were of the B62 serotype [12], which is 

associated with HLA-B*1501, B*1507, and B*1527 alleles, not 

with the HLA-B*1502 allele. None of the 9 subjects carried the 

HLA-A*3101 allele or the HLA-B*1502 allele. Clinical character-

istics and HLA genotypes of the 9 patients are summarized in 

Table 1.

 All 9 patients discontinued the AED that caused the rash and 

switched over to other drugs. One patient, who experienced 

CBZ-induced skin rash, also exhibited periorbital numbness 

when treated with valproate (VPA). Another patient experienced 

hypersensitivity-related drug reactions such as skin symptoms 

and neuropathy, to most AEDs (including PB, CBZ, LTG, prega-

balin, topiramate, diazepam, and clobazam). The rest of the pa-

tients did not display any hypersensitivity-related drug reactions 

after switching to non-aromatic AEDs such as VPA, topiramate, 

or clobazam.

 It is likely that the specific cutaneous phenotype, as well as 

ethnicity, is relevant to the degree of correlation between AED-

induced cADR and HLA genotype. A study of Han Chinese by 

Hung et al. [13] showed that CBZ-induced MPE was not associ-

ated with the HLA-B*1502 allele, while the HLA-A*3101 allele 

was related, with an odds ratio of 17.5, to CBZ-induced MPE. A 

previous study of Korean patients by Kim et al. [3] showed that 

the HLA-B*1511 and HLA-A*3101 alleles were associated with 

CBZ-induced SJS and hypersensitivity syndrome/severe cADR, 

respectively, but not with HLA-B*1502 allele. Likewise, in this 

study, none of 3 subjects with CBZ-induced skin rash carried 

the HLA-B*1502 allele.

 Cross reactivity among aromatic amine AEDs such as CBZ, 

PHT, PB, OXC, and LTG is observed with a high frequency in 

AED-induced cADR patients, and symptoms of hypersensitivity 

were reported twice as frequently with aromatic AEDs as with 

non-aromatic AEDs [7, 14]. In a case–control association study 

in Taiwanese patients with SJS/TEN, the odds ratios of the cor-

relation between the HLA-B*1502 allele and a reaction to PHT, 

LTG, and OXC were 5.1, 5.1, and 80.7, respectively, indicating 
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that individuals with this allele share an increased risk for ad-

verse reactions to any one of multiple aromatic anticonvulsants 

[15]. In cases of skin rash, rates of cross-reactivity between cer-

tain AEDs, especially when involving CBZ and PHT, were also 

high [7]. With the exception of 2 patients, subjects in this study 

showed no cross-reactivity between aromatic AEDs and non-ar-

omatic AEDs, and cross-reactivity between aromatic AEDs could 

not be determined. We were unable to perform a case–control 

study to identify alleles that confer an increased predisposition 

to aromatic AED-induced skin rash in Koreans, or to evaluate 

odds ratios for any particular HLA allele; such a case-control 

study could yield valuable results.

 The genetic susceptibility to AED-induced cADR appears to 

be ethnicity-specific, and associations between HLA alleles and 

cADR are dependent on the HLA allele frequencies in the gen-

eral populations (Table 2). For example, the prevalence of the 

HLA-A*3101 allele is relatively high in the Japanese population, 

where the HLA-A*3101 allele is likely to be a marker for CBZ-in-

duced SJS/TEN. Similarly, the prevalence of the HLA-B*1502 al-

lele is extremely high in the Han Chinese population, where the 

HLA-B*1502 allele is, most certainly, a marker for CBZ-induced 

SJS⁄TEN. In the Korean population, the HLA-A alleles A*0201, 
A*1101, A*2402, and A*3303, and the HLA-B alleles B*1501, 

B*3501, B*4403, B*5101, B*5401, and B*5801, showed the 

highest frequencies [16], and further evaluation of these alleles 

might be helpful in the search for genetic associations.

 In conclusion, this is the first report on the HLA genotypes in 

the Korean patients with skin rashes induced by various AEDs. 

We found neither HLA-A*3101 nor HLA-B*1502 alleles in our 

cases. This series of cases suggests that AED-induced skin rash 

Table 1. Summary of clinical characteristics and HLA genotypes in the 9 study subjects

Subject
   No.

Sex/
Age (yr)

Diagnosis Comorbidity

Implicated drug Cutaneous manifestations HLA genotypes

Name
Dosage*

(mg/kg/day)

Serum concentration 
[Therapeutic range]†

(µg/mL)

Latency
(days)

Skin
manifestations

HLA-A* HLA-B*

1 F/31 Epilepsy None Lamotrigine 0.4 2.99 [2.5-15] 26 Rash, urticaria 24/30 13/59

2 M/42 Epilepsy None Lamotrigine 6.3 3.37 [2.5-15] 46 Rash, urticaria 02/02 15(B62)/40

3 M/74 Epilepsy Diabetes mellitus;
   atrial fibrillation

Lamotrigine 2.9 1.49 [2.5-15] 24 Rash, urticaria 24/33 51/58

4 F/26 Psychosis None Carbamazepine 15.8 12.65 [4-12] 8 Rash 02/26 40/51

5 M/32 Intracerebral
   hemorrhage

Hyperthyroidism Carbamazepine 4.7 NA [4-12] 21 Rash 02/24 51/51

6 F/19 Epilepsy None Carbamazepine 8.5 6.24 [4-12] 51 Rash, urticaria 02/30 14/15(B62)

7 M/27 Epilepsy Nephrotic 
Syndrome

Oxcarbazepine 28.6 NA [3-35] 38 Rash, urticaria 24/33 13/44

8 M/16 Epilepsy None Phenytoin 4.3 6.46 [10-20] 14 Rash 24/26 54/59

9 M/38 Epilepsy None Phenobarbital 0.4 NA [10-40] 1 Rash 24/29 07/39

*At the occurrence of cutaneous manifestation; †From Tietz, textbook of clinical chemistry, 5th edition [17].
Abbreviations: F, female; M, male; NA, data not available; 15(B62), allele HLA-B15, serotype B62.

Table 2. Frequencies of HLA-A*3101 and HLA-B*1502 alleles in general populations, CBZ-tolerant groups, and CBZ-SJS/TEN groups of 
different ethnicities

Ethnic group
Allele frequencies of HLA-A*3101 Allele frequencies of HLA-B*1502

General
population*

CBZ-tolerant
group

CBZ-SJS/TEN
group

Reference
General

population*
CBZ-tolerant

group
CBZ-SJS/TEN

group
Reference

Koreans 5% 14.0% (7/50) 42.9% (3/7) [18] 0.2% 0.0% (0/50) 14.3% (1/7) [3]

Japanese 9% 12.5% (47/376) 80.0% (4/5) [6]† 0.1% NA 0.0% (0/14) [4]†

Han Chinese 2% 2.8% (4/144) 1.7% (1/60) [13]† 1.9-12.4% 4.2% (6/144) 98.3% (59/60) [13]†

Caucasians 2–5% 38.9% (10/257) 41.7% (5/12) [5]† 0.0% NA 0.0% (0/8) [18]†

*From References of 4, 5, and 16; †P-value is significant.
Abbreviations: CBZ, Carbamazepine; SJS/TEN, Stevens-Johnson syndrome or toxic epidermal necrolysis; NA, data not available.
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can occur independently of HLA-B*1502 or HLA-A*3101 geno-

types in Korean patients. Further case-control studies on pa-

tients with AED-induced skin rash should be performed to de-

termine whether any association exists between HLA genotype 

and AED-induced skin rash, as well as to search for other ge-

netic associations.
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