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The Pharmacogenomics Medicine: A Disruptive Technology 

Pharmacogenetics 
refers to the role of genetic variation affecting drug response or adverse reactions to drugs 

Carbamazepine-induced Toxic Epidermal Necrolysis (TEN)   







First line drugs



Anti-epileptic drugs

ยากันชักกลุ่มมาตรฐาน 

(standard antiepileptic drug)

• Carbamazepine

• Phenobarbital

• Phenytoin

• Sodium valproate 

• Clonazepam

• Clobazam

ยากันชักกลุ่มใหม่

(new antiepileptic drugs)

• Felbamate

• Gabapentin

• Lacosamide

• Lamotrigine

• Levetiracetam

• Oxcarbazepine

• Pregabalin

• Tiagabine

• Topiramate

• Vigabatrin

• Zonisamide



Aromatic Non-Aromatic

phenytoin

carbamazepine

Phenobarbital

Lamotrigine Oxcarbazepine

Felbamate

Zonisamide

Ethosuximide Gabapentin

Levetiracetam Tiagabine

Topiramate
Sodium valproate

Cross-reactivity 



กลไกการเกิดการชกั

การเพิ่มของสารส่ือประสาทที่ 
เป็นตัวกระตุ้นเซลลป์ระสาท

Glutamate and Aspartate การลดของสารส่ือประสาทที่
เป็นตัวยับยัง้เซลลป์ระสาท

Gamma Amino 
Butyric Acid (GABA)

การเพิ่มการไหลทะลัก
เข้าเซลล์ของแคลเซียม

การที่โปตัสเซียมอยู่นอก
เซลล์จ านวนมาก

resting potential -70 mV

(Excitatory -50 mV)

การเพิ่มการไหลทะลัก
เข้าเซลล์ของโซเดียม

(สญัญาณประสาทในสมองท่ีผิดปกติ)



Synapticvesicle 2A





AED: 3 main categories of therapeutics: 

• Inhibition of voltage-gated Na+ channels 

• Inhibition of Ca++ channels

• Enhancement of the inhibitory effects of the 
neurotransmitter GABA.



ออกฤทธ์ิยบัยัง้ช่องทางขนส่งโซเดียม (Na+)

(sodium channel blocker) 

• Phenytoin (Dilantin, Phenytek)

• Fosphenytoin (Cerebyx)

• Carbamzepine (Tegretol, Carbatrol)

• Oxcarbazepine (Trileptal)

• Valproic Acid (Valproate; Depakene, Depakote)

• Lamotrigine (Lamictal)

• Topiramate (Topamax)

• Zonisamide (Zonegran)

blocks voltage-gated sodium channels by selectively 

binding to the channel in the inactive state and 

slowing its rate of recovery



ออกฤทธ์ิยบัยัง้ช่องทางขนส่งแคลเซียม

inhibit low-threshold (T-type) Ca 2+ currents, 

especially in thalamic neurons that act as 

pacemakers to generate rhythmic cortical discharge. 

1. Ethosuximide (Zarontin)

2. Gabapentin (Neurontin)

3. Pregabalin (Lyrica)

4. Levetiracetam (Keppra)



ท าให้ปริมาณ GABA ในสมองเพ่ิมขึน้
(enhancing GABAergic inhibition) 

1. Barbiturate drugs: 

Phenobarbital (Luminal)

Primidone (Mysoline)

2. Benzodiazepine drugs: 

Diazepam (Valium) 

Lorazepam (Ativan) 

Clonazepam (Klonopin) 

Clorazepate (Transxene-SD)



PK of AED

CBZ:Carbamzepine, PB:Phenobarbital, PHT: Phenytoin, VPA: Valproic Acid



PK of AED

GBP; Gabapentin, LTG; Lamotrigine, LEV; Levetiracetam, TGB; Tiagabine, TPM; Topiramate



PK of AED

ZNS; Zonisamide, OXC; Oxcarbazepine, LCM; Lacosamide, RUF; Rufinamide, VGB; Vigabatrin



AED metabolism

CBZ:Carbamzepine, PB:Phenobarbital, PHT: Phenytoin, VPA: Valproic Acid, GBP; Gabapentin, LTG; Lamotrigine, 
LEV; Levetiracetam, TGB; Tiagabine, TPM; Topiramate, ZNS; Zonisamide, OXC; Oxcarbazepine, LCM; Lacosamide, 
RUF; Rufinamide, VGB; Vigabatrin



AED Inducers

Broad Spectrum Inducers: 

– phenobarbital - CYP1A2, 2A6, 2B6, 2C8/9, 3A4 

– primidone - CYP1A2, 2B6, 2C8/9, 3A4 

– phenytoin - CYP2B6, 2C8/9, 2C19, 3A4

– carbamazepine - CYP1A2, 2B6, 2C8/9, 2C19, 3A4

 Selective CYP3A Inducers:

– oxcarbazepine - CYP3A4 at higher doses

– topiramate - CYP3A4 at higher doses

– felbamate - CYP3A4



AED Inhibitors

 Valproate:

– -UDP glucuronosyltransferase (UGT)

 plasma concentrations of lamotrigine, lorazepam

– -CYP2C19

 plasma concentrations of phenytoin, phenobarbital

 Topiramate & oxcarbazepine: CYP2C19

–  plasma concentrations of phenytoin, phenobarbital

 Felbamate: CYP2C19

–  plasma concentrations of phenytoin, phenobarbital



TI of AED (serum concentrations)

AED Serum Concentration

(µg/ml)

carbamazepine 4 - 12

ethosuximide 40 - 100

phenobarbital 20 - 40

phenytoin 5 - 25 (10-20)

valproic acid 50 - 100

primidone 5 – 12

lamotrigine 2 - 20

AED Serum Concentration (µg/ml)

gabapentin 4 -16

levetiracetam 20 - 60

oxcarbazepine 5 - 50 (MHD)

pregabalin 5 - 10

tiagabine 5 - 70

topiramate 2 - 25

zonisamide 10 - 40

felbamate 40 - 100



ขอ้บ่งช้ีของการส่งตรวจระดบัยากนัชกัในเลือด
• ยาท่ีให้เหมาะสมทัง้ขนาดและปริมาณแต่ยังควบคุมอาการชักไม่ได้

• มีอาการของผลข้างเคียงท่ีอาจจะเกิดจากระดบัยากนัชกัสงูเกิน 

(ADR type A)

• ผู้ ป่วยท่ีได้รับยาหลายชนิดท่ีอาจจะเกิดปฏิกิริยาระหว่างยา   

• เฝา้ระวงัระดบัยากนัชกัในภาวะที่มีการเปลี่ยนแปลงระดบัโปรตีนใน
เลือด เช่น การตัง้ครรภ์ โรคตับ โรคไต   

• Compliance ของผู้ ป่วย   

• PK ซบัซ้อน หรือเกิดผลข้างเคียงได้ง่ายจากการปรับขนาดยา (TI ต ่า) 
เช่น phenytoin   

• หลงัเร่ิมยาและเม่ือมีการเปลี่ยนแปลงขนาดของยาในการรักษาใน
ผู้ ป่วยท่ีคมุชกัได้ดี

trough level 

steady state 
Concentration

Time

MSC

MEC

Steady-state

No efficacy

suspected ADR

Combined drugs

Protein binding

Compliance

Complicated PK and narrow TI

baseline





2010

2009

Thai population (n=986)
• HLA-B* 15:02 = 16% 
• HLA-B* 58:01 = 17%  

Puangpetch and Sukasem et al. Frontier genetics, 2015

Is it necessary to screen patients with HLA-B genotyping???  



The SCAR Determinant and Contributing Factors

1. Human Leukocyte Antigen (HLA gene)

•HLA-B*15:02 and Carbamazepine

2. Cytochrome P450 (CYP450 polymorphisms) 

•CYP2C9, CYP2C19 and Phenytoin

3. Drug-Drug interaction (DDI)

•Lamotrigine and Valploic Acid (UGT2B7 inhibitor)

•Lamotrigine and Ginseng (UGT inhibitor)

•Phenytoin and Omeprazole (CYP2C19 inhibitor) 



Identify who is at risk for Severe cutaneous 

adverse drug reactions (SCARs) of treatment 

Acute generalized 
exanthematous pustulosis

(AGEP)

Drug reaction with 
eosinophilia 

and systemic symptoms 
(DRESS)

maculopapular eruption 
(MPE) 

Type IV: Delayed Hypersensitivity Reactions

PGx-guided appropriate drug 

Choose the right dose 
to the right patient

PGx markers

Positive PGx markers Negative PGx markers

CADR: ADR-B
• Idiosyncratic
• Unpredictable
• Dose independent

CBZ         HLA-B* 15:02
All           HLA-B* 58:01
Dap         HLA-B* 13:01

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.huidziekten.nl/zakboek/dermatosen/atxt/AGEP.htm&ei=0zlMVf3ZEYzGuATJlYHgCQ&bvm=bv.92765956,d.c2E&psig=AFQjCNGmb4y6syPP6mEE2vTjeN_Nn0Pedw&ust=1431145299722185
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.huidziekten.nl/zakboek/dermatosen/atxt/AGEP.htm&ei=0zlMVf3ZEYzGuATJlYHgCQ&bvm=bv.92765956,d.c2E&psig=AFQjCNGmb4y6syPP6mEE2vTjeN_Nn0Pedw&ust=1431145299722185


Human leukocyte antigen (HLA) 

• Located on the short arm of chromosome 6
• HLA is the name of the major 

histocompatibility complex (MHC) in humans. 
• HLA is a class of surface membrane protein
• “Presenting” possible antigen to T and B cells

Jaruthamsophon K, Tipmanee V, Sangiemchoey A, 
Sukasem C, Limprasert P. Sci Rep. 2017 Sukasem C et al. Annu Rev Genomics Hum Genet 2018.



ราชการเบิกได้ตามสิทธิกรมบัญชีกลาง



HLA-B*15:02: The low hanging fruit

HLA-B* 15:02/CBZ

-National Health Security Office (NHSO), 2018

-Screening HLA-B*15:02 in Naïve-CBZ patients

-Treated-CBZ patients > 3 Months without SJS, 
no need to screen

-CBZ-SJS, HLA-B*15:02 screening for culprit drug

แนวทางเวชปฏิบตัิโรคลมชกัส าหรับแพทย์   38



Landscape of HLA-B*15:02 in Thailand (10 Years)
HLA-B*1502 and CBZ-SJS/TEN Locharernkul C., et al. Epilepsia. 2008

HLA-B*1502 and CBZ-SJS/TEN Tassaneeyakul W., et al. Epilepsia. 2010

HLA-B* 1502 screening (review) Locharernkul C., et al. Epilepsia. 2012

HLA-B*1502-CBZ-SJS/TEN in Thai neuropathic pain Kulkantrakorn K., et al. Pain Pract. 2012

PGx screening of CBZ-SCARs (review) Locharernkul C., J Clin Neurosci. 2012

CEA of HLA-B*15:02 and CBZ Rattanavipapong W. et al. Epilepsia. 2013

CEA of HLA-B*15:02 and CBZ Tiamkao S. et al. Int J Clin Pharm. 2013

HLA-B*1502 and CBZ-SJS/TEN in Thai (meta-analysis) Tangamornsuksan W. et al. JAMA Dermatol. 2013

Pharmacogenomics of drug-induced SCARs in Thai (review) Sukasem C. et al. Asian Pac J Allergy Immunol. 2014

HLA-B*15:02 screening prior 
CBZ treatment: (PILOT STUDY in BANGKOK)

National Guideline for HLA-B*15:02

Unpublished data (NHSO)

Epilepsy Society of Thailand

2014

2016

HLA-B*15:02 in Thai population (16%) Puangpetch A. et al., Front Genet. 2016

HLA-B*15:21 and CBZ-SJS/TEN in Thai Jaruthamsophon K,et al. Sci Rep. 2017

CPIC guideline of
HLA-B*15:02 for CBZ and Ox-CBZ

Phillips EJ, Sukasem C., et al. Clin Pharmacol Ther. 2017

HLA-B*15:02 and CBZ-SJS/TEN, DRESS, MPE Sukasem C., et al. J Immunol Res. 2018

Universal health coverage of 
HLA-B*15:02 screening in Thai 

NHSO 2018

Retrospective studies

Cost-effective analysis

Prospective study

Public health policy

International 
Guideline



แนวทางเวชปฏิบตัิโรคลมชกัส าหรับแพทย์   46



19 PGx Labs 
-Center Labs in Medical Schools

• Ramathibodi Hospital (MU), BKK

• Siriraj Hospital (MU), BKK

• King Chulalongkorn Memorial Hospital (CU),BKK

• Songklanagarind Hospital (PSU), Songkla

• Srinagarind Hospital (KKU), Khon Khean

-14 Local Laboratories of Department of Medical 
Sciences (DMS), Ministry of Public Health

3 Labs 

-National University Hospital

-Singapore General Hospital

-Changi General Hospital

PGx-Lab: sufficient and convenient access 
throughout the country 



Division of Pharmacogenomics and Personalized Medicine 

Department of Pathology, Ramathibodi Hospital



Evidence-based PGx tests, 2019

TAT = 3 Days
Urgent = 24 hrs. 



ตวัอยา่งส่งตรวจ: EDTA blood 3-6 mL

ห้ามใช้ heparinized blood



1. HLA-B*15:02 specific detection

2. HLA-B alleles detection



What Pharmacist should know for 
PGx-CBZ and Ox-CBZ in Clinical Practice



We have to learn more for the clinical 
implementation



Negative HLA-B* 15:02 (Low risk) but Why he got SJS? 



Specific HLA-B* 15:02 Screening
Negative HLA-B* 15:02 (Low risk) 
CBZ-induced SJS (14 days)

CBZ-induced SJS/TEN

Specific HLA-B* 15:02 Screening : 
False negative to identify the high 

risk patients ?



Male, 15 years (dyskinesia)
Specific HLA-B* 15:02 Screening
Negative HLA-B* 15:02 (Low risk) 
CBZ-induced SJS (14 days)

CASE 1: CBZ-induced SJS

Specific HLA-B* 15:02 Screening : 
False negative to identify the high 

risk patients ?

Allelic HLA-B genotyping

HLA-B* 15:13/ 15:21

Change from a Low risk to be 
a High risk of CBZ-SJS/TEN



(Sukasem C, et al. J Immunol Res. 2018)

HLA-B*15:21; OR=9.54 in Thai
95% CI 1.61–56.57, p = 0.013

(N=case 2/16, HLA-B*15:02=12)

• Member of Serotype 75 as risk 
alleles (15:02, 15:08, 15:11 and
15:21



Japanese

Phillipino

Indonesia



Negative HLA-B* 15:02 (Low risk) but Why she got DRESS? 



HLA-B* 15:02 and CBZ 
Phenotype specific marker

CASE 2: CBZ-induced 
DRESS (test prior)

A female got CBZ after 
negative HLA-B* 15:02 
screening >>> DRESS

CBZ induced DRESS is rare 
in Thailand

The limitation of HLA-B* 15:02  
for CBZ screening

HLA-B* 15:02 could not predict 
non- SJS/TEN from CBZ

Association between HLA-B Alleles and Carbamazepine-
Induced Maculopapular Exanthema and Severe 

Cutaneous Reactions in Thai Patients

Sukasem C, et al. J Immunol Res. 2018

No association of HLA-B*15:02 
and CBZ-induced DRESS (n=5)

HLA-B*15:02 and SJS/TEN; OR=70.91
95% CI 19.67–255.65, p = 4.46 × 10−13

HLA-A*33:03 for DRESS 
(unpublished data)



Imp: Stevens-Johnson Syndrome

Positive HLA-B* 15:02, OX-CBZ was prescribed. 
Why he got SJS? 



HLA-B*15:02 and OXC-
SJS/TEN 

(OR=27.9)
Less severity than CBZ
(NEUROLOGY, 2016)

a boy with positive 
HLA-B*15:02 with 

OXC>>>>SJS   

Share risk marker (HLA-B* 15:02) between CBZ and OXC

oxc

Carbamazepine 

(CBZ)
Oxcarbazepine 

(OXC)
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Sukasem C et al. Annu Rev Genomics Hum Genet 2018.

Drug-Induced Stevens-Johnson Syndrome and Toxic 

Epidermal Necrolysis Call for Optimum Patient 
Stratification and Theranostics via Pharmacogenomics.

In silico modeling revealed a preferred molecular conformation of the Arg62

hydrogen bond with the ketone group of 5-carboxamide of CBZ and B pocket of 

HLA-B*1502 was well fit by the tricyclic group of CBZ.

Carbamazepine 

(CBZ)
Oxcarbazepine 

(OXC)



Ox-car-SJS-TEN and HLA-B*15:02

• Positive PG marker: HLA-B*15:02-positive (*15:02/*X or *15:02/*15:02)

High risk of SJS-TEN                     Ox-CBZ is not recommended

(Alternative choices: AED)

• Negative PGx Marker: Non-carrier of HLA-B*15:02 (*X/*X)

Normal risk of SJS-TEN                   Use Ox-CBZ per standard dose



Ethnic identification

CBZ-PGX: Ethnic specific marker
• HLA-B* 15:02>>> Han Chinese, Thai, Indian, 

Malaysian, Singaporean, Vietnamese, SEA
• HLA-A* 31:01>>> Japanese, Korean, Caucasian and 

European 

PGx-HLA-B* 15:02 

PGx-HLA-A* 31:01

CASE 4 : Requested HLA-B* 15:02
for a Japanese patient: False negative



CBZ-PGX: Ethnic specificity

HLA-A* 31:01>>> Caucasian, 
European, Japanese and Korean

Genome-wide association study 
identifies HLA-A*31:01 allele as a genetic 
risk factor for carbamazepine-induced 
cutaneous adverse drug reactions in 
Japanese population. (Ozeki T, Hum Mol Genet. 2011)

HLA-A*31:01 and carbamazepine-
induced hypersensitivity reactions in 
Europeans. (McCormack M, N Engl J Med. 2011)

Carbamazepine-induced severe 
cutaneous adverse reactions and HLA 
genotypes in Koreans. (Kim SH, Epilepsy Res. 2011)



1. HLA-B*15:02 is strongly associated with CBZ and OX-CBZ-induced SJS-TEN

2. Phenotype specificity: HLA-B* 15:02>>CBZ-SJS-TEN, HLA-A* 31:01>>CBZ-MPE, DRESS

3. Share risk marker for aromatic group: CBZ and OXC

4. Ethnic specificity

HLA-B*15:02>>>Han Chinese, Thai, Indian, Malaysian, Singaporean, SEA

HLA-A* 31:01>>> Caucasian, European, Japanese and Korean 

5. Family of risk genes for CBZ (HLA-B75 serotype=15:02, 15:08, 15:11 and 15:21)

What Pharmacist should know for 
PGx-CBZ and Ox-CBZ in Clinical Practice



The SCAR Determinant and Contributing Factors

1. Human Leukocyte Antigen (HLA gene)

• HLA-B*15:02 and Carbamazepine

2. Cytochrome P450 (CYP450 polymorphisms) 

• CYP2C9, CYP2C19 and Phenytoin

3. Drug-Drug interaction (DDI)

• Lamotrigine and Valploic Acid (UGT2B7 inhibitor)

• Lamotrigine and Ginseng (UGT inhibitor)

• Phenytoin and Omeprazole (CYP2C19 inhibitor) 

Drug metabolism 
Function



• CYP2C9*3 : PHT-SCARs, PHT-SJS/TEN

– Amino acid 359 Isoleucine Leucine

– Vmax ↓ 42.0-70.0% 

– 90% reduction of PHT metabolism
and increase PHT level

• CYP2C19*3 : PHT-DRESS/DHS

– Premature stop codon

– Vmax ↓ 31% 

– Km ↑ 27%

– Serum PHT concentration↑                                     

Drug Metabolism and Pharmacokinetics, 2013. 28(1): p. 28-37., 
Pharmacogenomics. 2012;13(12):1339-49., Thai J Pharmacol. 2011;33(1):58-64.



CYP2C9*3-SCARs ; OR=12
95% CI, 6.6-20; P=1.1 × 10-17

Chung WH, et al. JAMA. 2014 

Drug reaction with 
eosinophilia 

and systemic symptoms 
(DRESS)

CYP2C9*3

Cases-Controls GWAS

90% reduction of PHT metabolism



High plasma phenytoin concentrations in SJS-TEN

Chung WH, et al. JAMA. 2014 
Yampayon, et al. Thai J Pharmacol. 2011;33(1):58-64.



The higher risk of phenytoin-SJS/TEN (SCAR) was 
observed in the patients with CYP2C9*3

(Pharmacogenet Genomics, 2016) 



Case study:
• Female, 69 years (Seizure)
• PHY SR 100 mg 3 cap., HS. 
• 51.8 ug/ml
• ADR-A:PHY-induced hepatotoxicity 

and encephalopathy
• ADR-BPHY-induced DRESS (28 days)

CYP2C9*3-SCAR ; OR=10.41 (p = 0.0042)
Yampayon K and Sukasem C, et al. Eur J Clin Pharmacol. 2017

CYP2C9*3 : PHT-SCARs, PHT-SJS/TEN



Association of HLA genotypes with phenobarbital 
hypersensitivity in children.

Manuyakorn W, et al. Epilepsia. 2016

Phenobarbital-induced severe cutaneous adverse drug 
reactions are associated with CYP2C19*2 in Thai children.
Manuyakorn W, et al. Pediatr Allergy Immunol. 2013

CYP2C19*2-SCARs ; OR = 4.5
95% CI (1.17-17.37) p < 0.03

HLA-A*01:01-SCARs; OR=11.66
95% CI (1.21-578.19) p = 0.01

HLA-B*13:01-SCARs; OR=4.60
95% CI (1.29-17.98) p = 0.009

What we already known of PGx-PHB?

1. Drug metabolism genes associated with PHB-SCARs
CYP2C19*2>>PHB-SCARs

2.   HLA-A*01:01, HLA-B*13:01>>> PHB-SCARs



The SCAR Determinant and Contributing Factors

1. Human Leukocyte Antigen (HLA gene)
• HLA-B*15:02 and Carbamazepine

2. Cytochrome P450 (CYP450 polymorphisms) 
• CYP2C19 and Phenobarbital

• CYP2C9, CYP2C19 and Phenytoin

3. Drug-Drug interaction (DDI)
• Lamotrigine and Valploic Acid (UGT2B7 inhibitor)

• Lamotrigine and Ginseng (UGT inhibitor)

• Phenytoin and Omeprazole (CYP2C19 inhibitor) 

Co-med



Effect of omeprazole (CYP2C19 
inhibitor) on oral phenytoin 

pharmacokinetics:

• ↓ PHT clearance
• ↑ Serum PHT level
• ↑ AUC of PHT

Drug-Drug interaction: SCAR



Drug-Drug interaction: SCAR

Valproate (VPA) inhibition of Lamotrigine and 
the Risk of Rash and Steven-Johnson Syndrome
https://www.ebmconsult.com/articles/valproate-valproic-acid-lamotrigine-interaction-rash



Co-medication with VPA was a predictor of LTG-induced rash  (OR = 2.55; p = 0.001)

(Epilepsia, 2006. 47(2): p. 318-22.)

Valproate (VPA) inhibition of Lamotrigine (LMG) metabolism 
and the risk of rash 



Marta V´ azquez, et al. Lamotrigine-Valproic Acid Interaction Leading to Stevens–Johnson Syndrome, 2018 

The 2-3 fold increase in lamotrigine levels results from valproate's 
inhibition of UGT2B7 

(a glucuronidation pathway for lamotrigine inactivation and elimination)



Zheng et al. Food and chemical toxicology. 2014;68:117-27.Myers et al. Pharmacotherapy. 2015;35(3):e9-e12.

UGT inhibitor



Drugs PGx-biomarkers Other factors

Carbamazepine
Sukasem C, et al. J Immunol Res. 2018;
Phillips EJ, Clin Pharmacol Ther. 2018 

HLA-B*15:02 (B*75 serotype: B*15:21)

Lamotrigine
Koomdee N, et al. Front Pharmacol. 2017

HLA-A*02:07, HLA-A*33:03, HLA-B*15:02,
HLA-B*44:03 

Co-med (Depakine), 
Herb (Ginseng)

Phenytoin
Yampayon K, et al. Eur J Clin Pharmacol. 2017;
Tassaneeyakul W, Pharmacogenet Genomics. 2016;
Su SC, et al. Clin Pharmacol Ther. 2019

HLA-B*15:02, HLA-B*15:13
HLA-B*56:02/04

CYP2C9, CYP2C19, 
Co-med (Omeprazole)

Ox-carbazepine
Chen CB, et al. Neurology. 2017; 
Phillips EJ, Clin Pharmacol Ther. 2018 

HLA-B*15:02

Allopurinol
Sukasem C, et al. Front Pharmacol. 2017

HLA-B*58:01 High dose (>200 mg), Renal 
impairment, Elderly

Dapsone
Tempark T, et al. Pharmacogenet Genomics. 2017 

HLA-B*13:01

Phenobarbital
Sukasem, et al. Eur J Clin Pharmacol. 2019 (submitted)

HLA-B*13:01 CYP2C19

Co-trimoxazole
Sukasem, et al. Clin Pharmacol Ther. 2019 (submitted)

HLA-B*15:02, HLA-C*06:02, HLA-C*08:01
HLA-B*13:01

DPP-4
Sukasem, et al. Clin Pharmacol Ther. 2019 (submitted)

HLA-DQB1*03:01

(Sukasem C et al., Springer Nature, 2018)
Updated PGx markers (HLA) in Thai, 2018
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjFnvyt0arjAhVEuI8KHYqxBIwQjRx6BAgBEAU&url=http://www.nature.com/webcasts/sponsor/springer-nature/&psig=AOvVaw2UIin9AgtwOOaHOITJQ2N2&ust=1562857836873810


HLA-B screening and prevention of (SCARs)

Number of  SJS/TEN reports by year in Thai Vigibase
(1984-2016, June)



Patient dead from CBZ-TEN

HLA-B*15:02 screening with positive (IPD) 
>> Discharged with PHY and follow up 1 
month >> +CBZ was prescribed (OPD) >>TEN   

Clinical implementation:
• EHR: Lock to order the risk drug
• PGx card and personalized report
• PGx counseling

Physician Awareness!!!

Sukasem et al. Annu Rev Genomics Hum Genet. 2018
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Allergist:
Graded challenge 

desensitization

Pharmacogenet Genomics. 
2017 Jul;27(7):255-263. 



Type B ADRs

• Unpredictable Predictable (HLA, CYP, DDI)
• Dose independent Dose related (High dose of allopurinol) 
• Idiosyncratic Explainable (Genetics, DDI and CYP metabolism)

Acute generalized 
exanthematous pustulosis

(AGEP)

Drug reaction with 
eosinophilia 

and systemic symptoms 
(DRESS)

maculopapular eruption 
(MPE) 

Type IV: Delayed Hypersensitivity Reactions
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Key message
• HLA-B*15:02 for Carbamazepine and Oxcarbazepine

– สปสช. คนที่มีเลขบตัรประชาชน 13 หลัก

– screening for naïve ในผู้ป่วยที่มีโอกาสใช้ยาทุกราย

– พจิารณาตรวจในผู้ป่วยที่ยังใช้ยาไม่เกนิ 3 เดือน

• Aromatic AED : แพ้ยาแล้ว มีโอกาสแพ้ทัง้กลุ่ม ให้หลีกเล่ียงการใช้

• HLA-B*15:02: ควรหลีกเล่ียงการใช้ CBZ และ OXC 



Integrated Precision Medicine to prevent the 
AED-induced SCAR 

Patients’ Genomics DDI and Dose
Prevention of SCAR

Human Leukocyte Antigen (HLA gene)
HLA-B*15:02 and Carbamazepine

Cytochrome P450 (CYP gene) 
CYP2C9, CYP2C19 and Phenytoin

Drug-Drug interaction (DDI)
Lamotrigine and Valploic Acid 
Lamotrigine and Ginseng
Phenytoin and Omeprazole 



Genomic-Driven Healthcare in Thailand

THE FUTURE STARTS NOW 
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