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Taiwan 



Taiwan 
• Population: 23 million, 98% are Han Chinese 
• National health insurance covers 99% of the population. 
• English-based electronic medical records 
     Diagnostic codes: ICD-9-CM 
     Joint Commission International (JCI) certification   
     College of American Pathologists (CAP) certification  
• Taiwan SCAR consortium  ( >10 medical centers) 
• Chang Gung memorial hospital system: 
   >10,000 beds, covering 1/10 of health services nationwide 



Taiwan FDA 



ADR classification 
Sex 

No ADR type No F M 

Skin and subcutaneous 
tissue disorders 
皮膚及皮下組織疾患 

435 440 875 
(65%) 

Stevens Johnson Syndrome 
史蒂文生氏-強生症候群 503 

Toxic Epidermal Necrolysis 
毒性表皮壞死溶解症 154 

Drug rash with Eosinophilia and 
Systemic Symptoms 
藥物疹合併嗜伊紅血症及全身症狀 

80 

Drug eruption藥物疹 34 
Erythema multiforme多型性紅斑 33 
Other 其他 71 

Hepatobiliary disorders 
肝膽疾患 49 69 118 

(9%) 

Acute Hepatitis 急性肝炎 50 
Acute hepatic failure 急性肝衰竭 15 
Fulminant Hepatitis 猛爆性肝炎 15 
Hepatic failure 肝衰竭 9 
Drug-induced hepatitis 藥物性肝炎 8 
Other 其他 21 

Immune system disorders 
免疫系統疾患 46 72 118 

(9%) 

Anaphylactic shock 過敏性休克 85 
Drug hypersensitivity 藥物過敏 13 
Hypersensitivity syndrome 過敏症候
群 11 

Other 其他 9 

(1999 –2015.1) 
Number of cases been reported to Taiwan ADR relief foundation 

55% 



Japan SCAR/Asian SCAR 

Severe cutaneous adverse reaction (SCAR) 
groups in the world   

EuroSCAR/RegiSCAR 

T-SCAR 
SEA-SCAR (Malaysia, Singapore, 
Philippine, Thailand, Taiwan) 

Drug hypersensitivity 
meeting (EACCI) 



Ranking Drugs Case no 

1 Allopurinol 205 

2 Phenytoin 132 

3 Carbamazepine 113 

4 Rifampin/Isoniazid/Pyrazinamide 73/70/68 

5 Diclofenac 58 

6 Lamotrigine 38 

7 Co-trimoxazole 37 

8 Mefenamic acid 34 

9 Ibuprofen 33 

10 Cefazolin 29 

The drugs associated with fatal ADRs in Taiwan 

(1999-2010) 



Neurology, 2011 

Aromatic AEDs 



(Pc<10-20, OR: >2500)  



HLA-B*1502 is associated with CBZ-SJS/TEN, but not DRESS/MPE in 
Han Chinese. 

(J Dermatology Science, 2014) 



Number of 
the Patients 
(%) 

P value Pc value Odds 
Ratio 

HLA-B*1502 for CBZ-
SJS/TEN 

59/60 (97%) 1.6x10-41  
 

1.2x10-40  1357 
(193.4-
8838.3) 

HLA-A*3101 for CBZ-
MPE/DRESS 

8/31 (38%) 0.0001 0.0021 12.17 
(3.6-41.2) 

HLA-A*31:01 and carbamazepine-maculopapular eruption/DRESS  

(Pharmacogenetics & Genomics, 2006) 



HLA-A*3101 is strongly associated with CBZ-DRESS, but not SJS/TEN. 

The Pharmacogenomics Journal 2014  

RegiSCAR 



Prospective screen of HLA-B*1502 in Taiwan 
Recruit 4855 subjects 
 Perform HLA-B*1502 genotyping before prescribing carbamazepine 
 367 (7.7%) were HLA-B*1502 carriers. Took the alternative drugs  
 No SJS/TEN cases were found in this study.  
 The identification of subjects carrying the HLA-B*1502 allele and 
the avoidance of CBZ therapy in these subjects was strongly associated 
with a decrease in the incidence of CBZ-induced SJS–TEN. 

 

NEJM 2011 

Taiwan National health insurance covers the expense of HLA-
B*1502 test for CBZ new users. (a routine test before use of CBZ) 



name 

Chat number 

Genetic test report 

Inform the doctor by 
cell phone texting name 



PNAS 2005 

Pc<10-20, OR: >500  Sensitivity: 100%, PPV: 3%,  
                             NPV: 100% 



Ann Rheum Dis 2014 

HLA-B*5801 routine test for allopurinol new users with high risk(e.g., CKD). 



HLA-B*15:02 is weakly associated with phenytoin-SJS/TEN. 

Pharmacogenomics, 2010 

(P=0.004, OR=5.1)  



Study participants: 
(1). Taiwanese (Taiwan SCAR consortium): 
  90 SCAR cases (48 SJS/TEN, 42 DRESS), 78 MPE cases 
  130 tolerant controls, 412 subjects from the general population 
(2). Japanese (Japan Pharmacogenomics Data Science Consortium): 
    9 SJS/TEN, 2869 population controls 
 (3). Malaysia:  
    6 SJS/TEN, 374 population controls 
 

JAMA 2014 



Genome-wide association scan (GWAS): 
Affymetrix SNP Array 6.0 platform (909,622 SNPs) 

cases: 60 phenytoin-induced SCAR (38 SJS/TEN, 22 DRESS) 
controls: 412 subjects of general population   

Clustering SNPs on chr.10 

No HLA alleles 

(P<10-17, OR=12) 



Delayed clearance of plasma phenytoin in SCAR patients 



Pathomechanism of SJS/TEN?? 

21 



Nature Medicine 2008 

Biomarker/disease target: 
Granulysin is the key mediator of the keratinocytes death in SJS/TEN. 



Biomarker/disease target:  granulysin as the disease target of SJS/TEN 

JACI   2013 



T cells 

carbamazepine 

HLA- 
B*1502 

APCs 

T cells 

allopurinol 

HLA- 
B*5801 

APCs 

T cells 

Abacavir  
(altered self peptides) 

HLA- 
B*5701 

APCs 

T cells 

Flucloxacillin 
(hapten concept) 

HLA-  
B*5701 

APCs 

J Pharmacol Exp Ther. 2012  Nature, PNAS, AIDS, 2012 

HLA/drug/peptide/TCR interaction? 



Immune interaction: 
HLA-B*1502-bound peptides: no modification by carbamazepine 

JACI   2007 
B*1502 peptides +CBZ 

B*1502 peptides 

B*1502 peptides + CBZ 

B*1502 peptides 

Not supporting hapten/prohapten concept 
Not supporting alternative peptide repertoire theory  



5H-dibenzazepine 
5H-dibenzazepine 

tri-cyclic 
ring  

Not support “altered self-peptide repertoire” hypothesis. 
Not support “hapten concept”. 

JACI   2012 



N63 (B pocket), I95, and L156 of HLA-B*1502 are involved in CBZ presentation. 
Five different residues between B*1501 and B*1502 

63N 94I 

156L * 

* * 

* * 
* * 
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JACI   2012 



JACI  2011 



JACI  2014 



Genetic factors: 
HLA-B*1502, 
HLA-B*5801, 

CYP2C 

Drug 
concentration 

Immune 
synapse: 

HLA 
TCR 

Drugs 
Immune-

environment: 
granulysin 

Pathogens? 
Immune memory?  

 

SCAR 

Pharmacy: Dose, 
metabolism, drug-drug 

interaction? 

Underlying 
diseases: 
Impaired 

liver/renal 
function 

Factors contribute to SCAR 
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