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Association between HLA-B* 15:02 and carbamazepine 
induced severe cutaneous adverse drug reactions in 
Myanmar
Genetic predisposition to carbamazepine (CBZ)-induced Stevens-Johnson syndrome (SJS) and toxic 
epidermal necrolysis (TEN) had been reported in several Southeast Asian populations, but not in 
Myanmar. Previous studies had so far reported more than 70% of CBZ-induced SJS/TEN cases 
positive for HLA-B*15:02 allele.1-4 Myanmar, as the second largest country in Southeast Asia with a 
population of 54.5 million, has high HLA-B*15:02 carrier frequency in its general population (27.3-
49.1%).5,6 We investigated the association of HLA-B alleles and CBZ-induced SJS/TEN in Myanmar 
population. HLA-B*15:02 was detected in 3/3 (100%) of cases and 6/53 (11.3%) of tolerant controls, 
and HLA-B*15:02 is significantly associated with CBZ-SJS/TEN in Myanmar population (OR 51.2, 
95% CI 2.36-1106.95, p=0.003).
 
 Patients with CBZ-SJS and carbamazepine-tolerant controls were recruited from Yangon General 
Hospital, Myanmar (2014-2015). This study was approved by Yangon General Hospital ethics committee 
(No: 09/2014). Written informed consent was obtained prior to participation. The diagnosis of SJS was 
made by dermatologists based on diagnostic criteria by Roujeau JC et al. and Batsuji et al.7,8 The causal 
relationship between CBZ and SJS was determined based on ALDEN score of 6 and above. Exposure 
was based on the latent time between starting drug treatment and index day of adverse cutaneous 
reactions. CBZ-tolerant controls were patients on CBZ for at least 3 months without hypersensitivity 
reactions. Patient’s medication history, dosage, concurrent drugs and history of allergy were recorded. 
Six ml of venous blood sample was obtained from each patient for HLA genotyping.  

 For HLA-B allele genotyping, DNA was extracted from blood samples with QiaAmp DNA kit 
(Qiagen, Hilden, Germany). HLA-B allele genotyping was performed with WAKFlow HLA typing 
kit (Wakunaga Pharmaceutical Co. Ltd, Japan) and analysed by Luminex 200 (Luminex, Austin, TX, 
USA).

 HLA-B carrier frequencies between groups were compared with Fisher’s exact test. All P-value is 
two-tailed and p<0.05 indicated statistical significance. Odds ratio (OR) and 95% confidence interval 
(CI) was obtained through contingency table and Haldane’s modification was used to counter for zero 
count cells.

 Demographic data of CBZ-SJS case and CBZ-tolerant controls were presented in Table 1. Our 
cohort comprised of 3 CBZ-SJS patients and 53 CBZ-tolerant controls. All CBZ-SJS cases was female 
with mean age of 31.3 years. In CBZ-tolerant control group, gender distribution was equal. 

 The mean time latency between starting CBZ and index-day was 23.3 ± 11.5 days. There was no 
significant difference between the CBZ avearage daily dose in cases (mean, 366.7mg/d ) and tolerant 
controls (mean, 580.8mg/d) (P =0.29) (Table 1).

 Association analysis was performed for 3 CBZ-SJScases and 53 CBZ-tolerant controls. HLA-B*15:02 
was detected in 3/3 (100%) of cases and 6/53 (11.3%) of tolerant controls (P=0.003, OR 51.2, 95% CI 
2.36-1106.95). The sensitivity and specificity of the HLA-B*15:02 test in CBZ-SJS/TEN of Myanmar 
origin were 100% and 88.7% respectively. Some of the common alleles found in the tolerant control 
groups were HLA-B*52:01 (26.4%), B*44:03 (15.1%) and B*38:02 (13.2%).

 Thus, in this study, we detected significant association between HLA-B*15:02 and CBZ-SJS in 
Myanmar population with HLA-B*15:02 presence in all cases. This is consistent with previous studies 
reporting on neighbouring populations where the risk allele is common (4-17.7%).3-5,9,10
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 Diversity studies on HLA-B*15 allele subtype in Myanmar population showed HLA-B*15:02 
as the most common allele in Bamar (8.8%) and Karen (12.4%) ethic groups. Bamar is the largest 
ethnic group (68%) in Myanmar, who are of Sino-Tibetan origin migrated from western China and 
China-India borderlands.11,12 The study further compared HLA-B*15 distribution to neighbouring 
population of Vietnamese, Thais and Han Chinese noting the similar frequency.6 Recently Nguyen et 
al. reported the association of HLA-B*15:02 and CBZ-SJS/TENin Vietnamese.3 This study showed 
that Myanmar population is similar to other populations in Southeast Asia, with HLA-B*15:02 being 
a strong predisposing factor in CBZ-SJS/TEN. 

 Our study is limited in the number of CBZ-SJS/TEN cases due to rare incidence. To further validate 
this association, future study with a larger number of samples is required.

 In conclusion, this study demonstrated that HLA-B*15:02 is significantly associated with CBZ-
SJS/TEN in Myanmar population. Therefore, Myanmar population with considerably high frequency 
of HLA-B*15:02 have an increased risk of developing CBZ-SJS/TEN in carriers of HLA-B*15:02. 
Taking into account that HLA-B*15:02 test is estimated to be 80-97% sensitive and 81-97% specific 
in populations where the risk variant is common (more than 5% in general population), it is therefore 
advisable for people of Myanmar to have HLA-B*15:02 screening prior to commencing CBZ treatment. 
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Table 1: Demographic and clinical characteristic of patiants with CBZ-induced SJS/TEN and CBZ 
tolerent controls

  CBZ-SJS/TEN
(n=3)

CBZ Tolerant Controls 
(n=53)

P-value

Sex, n (%)

   Female 3 (100%) 26 (49.1%)

   Male 0 (0%) 27 (50.9%)

Age (years), mean (range)

CBZ exposure 

Dosage, mean  (range), mg/d

Duration, mean ± SD (range), d

31.3 (18-51)

366.7 (200-600)

23.3 ± 11.5 (10-30)

27.4 (12-63)

580.8 (200-1800)

NA

0.57

0.29

SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; CBZ, Carbamazepine; SD, standard deviation; 
d, day; mg, miligram
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