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If it were not for the great
variability among individuals,
medicine might as well be a
science and not an art”

Sir William Osler, 1892
Father of Modern Medicine




Pharmacogenetics/Pharmacogenomics

The study of genetic variations underlying
differential individual responses to drugs

» Genes encoding for drug metabolizing
enzymes : Cytochromes P450, TPMT etc
» Genes encoding for drug transporters

» Genes encoding for drug targets




Variation in gene sequences
P s may result in variation of
encoded proteins
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~ Adverse drug reactions

Any response to a drug which is noxious and unintended, and
which occurs at doses normally used in man for prophylaxis,
diagnosis, or therapy of diseases, or for the modification of
physiological functions (WHO)

Type A Type B
Related to pharmacological action - |diosyncratic
of the drug * Dose-independent
- Dose-dependent & predictable - Unpredictable
- Anti-histamines: Sedation  May be related to genetic factor
- DM drugs: Hypoglyceamia -Drug hypersensitivity

« Anticoagulant: Bleeding

Incidence of ADR in Thailand = 6-22% of patient admitted in the hospital

Type A = 70-80% Type B = 20-30%
(http://www.thaifda.com/ed2547/lib/doc/chapter6/chapter6.asp)




Adverse drug reaction

Unfortunately there are no therapeutic roses

without their thorns
Sir Derrick Dulops 1979

GMO Roses without
thorns




Type A Adverse Drug Reaction

 Related to a pharmacological action of the drug
* Predictable

* Dose-related




Codeine : Cough suppressant and opioid analgesic

O-demethylation

——>

CYP2D6

Codeine Morphine

Common ADR: Respiratory Depression




Common CYP2D6 alleles

Normal activity
Normal activity

G1661C C2850T G4180C
e AER B A R ERR
C100T G16671C G1846A G4180C
s § 3 m B m BB B
Decrease activity
C100T G1661C G4180C
oo SRR R R R RER
Decrease
G4180C
C1023T G1661C
CreaDer2 XN EERNEY

Increase activity G1661C CI850T G4180C




Extensive Metabolizer: Normal CYP2D6
activity

: ]

Response well to codeine
(Right amount of morphine)

Morphine
Codeine
Morphine

Poor Metabolizer: Low CYP2D6 activity

Morphine l

No analgesic effect
(Too small amount of morphine)

Codeine

Morphine yitrarapid Metabolizer: High CYP2D6 activity
Morphine

Morphine l,

Morphine Respiratory suppression
(Too much amount of morphine)

Codeine




————

Life-threatening complica'ri f’rer'
cough suppression therapy with codeine

¢ 62 yr man with pneumonia treated with codeine (25 mg tid) for cough
* 4 days after drug administration , the pt’s consciousness rapidly
deteriorated, and he became unresponsive.
o At the time of the pt's coma,

e plasma morphine was 80 pg/L (normal 1-4 ug/L)

e morphine-3-glucuronide was 580 pg/L (normal 8-70 pg/L)

e morphine-6-glucuronide was 136 pg/L (normal 1-13 pg/L)

« CYP2D6 genotyping : ultra rapid metabolizer

NEIJM2004,351:2827-31




I Case Report Lancer 2006; 368: 704

Pharmacogenetics of morphine poisoning in a breastfed
neonate of a codeine-prescribed mother

Gideon Karen, James Cairns. David Chitayat, Andrea Gaedigk, Steven | Leeder

A women had been prescribed a combination of codeine 30 mg and
paracetamol 500 mg (2 tab bid for 2 wk) after giving birth for episiotomy pain.
e She was breastfeeding the infant and on day 7 after birth, her infant showed
intermittent periods of difficulty in breast feeding and lethargy.

e On day 12, he had grey skin and his milk intake had fallen and found dead on
day 13

e Postmortem analysis showed no anatomical anomalies. Blood concentration of
morphine in the neonate was 70 ng/mL (generally should be about 0—2 ng/mL)

eBecause of poor neonatal feeding, she stored milk on day 10, which was later assayed and
found morphine concentration of 87 ng/mL (typical range of codeine
concentration in milk is 2—-20 ng/mL at doses of 60 mg every 6 h)

eMother’s CYP2D6 genotype : CYP2D6*2 x 2 (Ultra rapid metaboizer)
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Information for Healthcare Professionals: Use of Codeine
Products in Nursing Mothers

Update: The issues described in this communication have been addressed in
product labeling (see Drugs@FDA)

FDA Alert: [8/17/2007] FDA has important new information about a very rare, but serious,
side effect in nursing infants whose mothers are taking codeine and are ultra-rapid
metabolizers of codeine. These babies may be at increased risk for morphine overdose.

When physicians prescribe codeine-containing drugs to nursing women, they should inform

their patients about the potential risks and the signs of morphine overdose. Nursing women
taking codeine need to carefully watch their infants for signs of morphine overdose and seek

medical attention immediately if the infant develops increased sleepiness (more than usual),
difficulty breastfeeding or breathing, or decreased tone (limpness). Nursing mothers may also
experience overdose symptoms such as extreme sleepiness, confusion, shallow breathing or

Label approve on July 2009
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Oxidized VitaminK  Reduced Vitamin K

cO, )[, 0,

F1I, VI IX, X
Proteins C, S, Z

Hypofunctional
F. 11, VI, IX, X
Protein C, S, Z

rfarin

« Anticoagulant used to prevent
thrombotic events

» Metabolized by mainly by
CYP2C9

Mechanism of action:

Inhibit the C1 subunit of the vitamin K
epoxide reductase (VKORCH1)
complex, thereby reducing the
regeneration of reduced vitamin K
which necessary for clotting factors

Narrow therapeutic window

Major ADR : Bleeding in
iInternal organs




~ Most common variants

1 2 3 4

CYP2C9*2 CYP2C9*3
C430T (Arg144Cys) A1075C (lle359Leu)
Decrease activity Decrease activity

CYP2C9 polymorphism in a Thai population

34% ~__ c Clearance of warfarin in
patients with CYP2C9*2 or
CYP2C9*3 are slower than
homozygous CYP2C9*1
patients

M 173
oled




VKOR

VKORC1: reduce vitamin K 2,3-epoxide to reduced
vitamin K which required for blood coagulation

C1 polymorphism

A Haplotype : [1639A, 1173T
B Haplotype : 11639G, 1173C

VKORC1 polymorphism in a Thai population
6.7 %

& AA Haplotype
m AB Haplotype
M BB Haplotype
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All Patients Patients with Patients with
Wild-Type CYP2C2 Variant CYP2C9

CYP2C9

VKORC1

Mean Warfarin Dose (mg/day)




» 30% of the variance in warfarin dose could be attributed

to variations in the VKORC1 gene alone

« 40% of the variance in warfarin dose could be
attributed to variations in VKORC1 and CYP2C9 genes
combined

« 55% of the variability in warfarin dose could be
explained by the combination of VKORC1 and CYP2C9
genotypes, age, height, body weight, interacting drugs,

and indication for warfarin therapy




FDA Updates Warfarin Labeling with PGx-Guided Dosing

Ranges
February 03, 2010

The FDA updated the labeling for warfarin on Jan. 22 to include PGx-
guided dosing ranges. FDA's Lesko explained that the labeling
provides dosing ranges in order to give doctors the flexibility to
consider their patients clinical factors when determining the
appropriate maintenance dose of the anticoagulant.

—— o TS tallin
couMADIN J.u Eablet ,USP) C1¥=
(Warfarin Sg FO JEC |qN )

OUMA odium for njection;

Label approved on Jan 2010




Label approved on Jan 2010

*The maintenance dose needed to achieve a target PT/INR is influenced by:

« Clinical factors including age, race, body weight, sex, concomitant
medications, and comorbidities and
» Genetic factors (CYP2C9 and VKORC1 genotypes)

*The patient's CYP2C9 and VKORC1 genotype information, when available,

can assist in selection of the starting dose
Table 5: Range of Expected Therapeutic Warfarin Doses Based on CYP2C9 and VKORC1 Genotypes'

VKORCI CYP2(Y

-1639 £/ £/9) £/} /) ] £33
GG )-Tmg )-7mg 3-4 mg 3-4 mg 3-4mg 0.3-2 mg
AG )-Tmg 3-4 mg 3-4 mg 3-4 mg 05-2mg | 05-2mg
fm 3-4 mg 3-4 mg 0.3-2mg 0.5-2 mg 05-2mg | 05-2mg

If the patient’s CYP2C9 and VKORC1 genotypes are not known, the initial dose of
COUMADIN is usually 2 to 5 mg per day
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= Azathioprine : immunosuppresant
= 6-Mercaptopurine: anticancer
= B6-Thioguanine: anticancer

Mainly metabolized by thiopurine S-methyltransfearse (TPMT)

Inter-individual difference in TPMT activity
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TPT activity, unitz par ml BBC

For Thai :10% for IM

0.5% for PM

(Tassaneeyakul et al., Br J Clin Pharmacol 2004;
58:66-70)

/einshilboum and Sladex, Am J Hum Gen , 32:651-62, 1980




Common TPMT alleles

TPMT*1 1 2 3 4 5 5 7 & 92 10
: - A il
wild type P
2 WIMTR
Active enzyme
- 1 2 3 4 &5 & 7 & 4 10
TPMT2 - lee] b -l I - - B
Inactive enzyme ;. G238C
(Ala oPro) 10
TPMT*3A Mﬂff-l}f*[lfﬁlff-l-%lffl#lffl-ffl
Inactive enzyme 1.-1-rrF| ( Al(;lgfﬁlr) (Tyf‘ 274%chs)
10
TPMT*3B mﬂfﬁ[l-f*[lﬂ’*lﬂ’*l-ﬂ“lﬂ’f-l**l*f‘l-ffl
Inactive enzyme 'l.'NTFI (Aﬁfffﬁ,r)
10
TPMT*3C mﬂf@@@@$**$q
Inactive enzyme 'l.-'r~rrF| A719G

(Tyr 240 Cys)




Azathioprine | 6-Thiouric acid

N

6-Mercaptopurine

HGPRT VMT

hylmercaptop

* Due to the absence of XO in
hematopoietic cells, TPMT is the only
detoxifying enzyme of 6-MP in the

‘ hematopoietic cells

Inhibit DNA &  Patients with TPMT deficiency are at a
RNA synthesis higher risk of hematopoietic toxicity




Cumulative incidence of hematotoxicity
during 6-MP therapy

Cumulative Incidence of 6mp Dose Alterations to Prevent
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Risk of AZA-induced hematoxicity
in kidney transplant patients

TPMT Total Non- Hematotoxicity | Crude OR | Adjusted OR
genotype | number of | hematotoxicity (95% CI) (95% CI)
subject (N) (N)
*1/*1 130 114 (87.69%) 16 (12.31%) 1.0 1.0
*1/*3C 9 3 (33.33%) 6 (66.67%) 14.25 14.18

(3.24-62.69)  (3.07-65.40)

Risk of hematotoxicity in kidney transplant pts with
heterozygous of TPMT*3C was 14 fold higher than the wild-
type patients

Vannaprasaht S, et al. Clin Ther. 2009;31:1524-33




PRESCRIBING INFORMATION

522
PURINETHOL®

(mercaptopurine) . n

Shmg Labeling of mercaptopurine (July 2004)
Tablets

Laboratory Tests: (Also see WARNINGS, Bone Marrow Toxicity) It 1s recommended that evaluation
of the hemoglobin or hematocrit, total white blood cell count and differential count, and quantitative
platelet count be obtained weekly while the patient is on therapy with PURINETHOL. Bone marrow
examination may also be useful for the evaluation of marrow status. The decision to increase, decrease,
continue, or discontinue a given dosage of PURINETHOL must be based upon the degree of severity

phase of acute leukemia, complete blood counts will need to be done more frequently than once weekly

in order to evaluate the effect of the therapy. If a patient has clinical or laboratory evidence of severe bone
marrow toxicity, particularly myelosuppression. TPMT testing should be considered.

TPMT Testing

Genotypic and phenotypic testing of TPMT status are available. Genotypic testing can determine the
allelic pattern of a patient. Currently, 3 alleles-- TPMT*2, TPMT*3A and TPMT*3C—account for
about 95% of individuals with reduced levels of TPMT activity. Individuals homozygous for these
alleles are TPMT deficient and those heterozygous for these alleles have variable TPMT (low or
intermediate) activity. Phenotypic testing determines the level of thiopurine nucleotides or TPMT
activity in erythrocytes and can also be informative. Caution must be used with phenotyping since some
co-administered drugs can influence measurement of TPMT activity in blood, and recent blood
transfusions will misrepresent a patient’s actual TPMT activity




Recent labeling of azathioprine (July 2008)

PRODUCT INFORMATION
IMURAN " (azathioprine) 518700
50-mg Scored Tablets 517700
100 mg (as the sodium salt) for LV. mjection,
equivalent to 100 mg azathioprine sterile lyophilized material. Rx only

TPMT Testing: Tt 1s recommended that consideration be given to either genotype or phenotype patients for TPMT.
Phenotyping and genotyping methods are commercially available. The most common non-functional alleles associated with
reduced levels of TPMT activity are TPMT*2, TPMT*34 and TPMT*3C. Patients with two non-functional alleles
(homozygous) have low or absent TPMT activity and those with one non-functional allele (heterozygous) have ntermediate
activity. Accurate phenotyping (red blood cell TPMT activity) results are not possible m patients who have received recent
blood transfusions. TPMT testing may also be considered m patients with abnormal CBC results that do not respond to dose
reduction. Early drug discontinuation in these patients 15 advisable, TPMT TESTING CANNOT SUBSTITUTE FOR
COMPLETE BLOOD COUNT (CBC) MONITORING IN PATIENTS RECEIVING IMURAN. See CLINICAL
PHARMACOLOGY, WARNINGS, ADVERSE REACTIONS and DOSAGE AND ADMINISTRATION sections.
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Mercaptopurine 50mg
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/'I:ype B Adverse Drug Reactio

*Not related to a pharmacological action of the drug

*Not related to the dose

03.39% 0299%

01.50% @ Skin and appendages disorders
03.05% | 0242% T al di
0359% @ Body as a whole - general disorder:

n
o l | n p red ICtab I e @ Gastro - intestinal system disorders
. Autonomic nervous system disorde
O Mectabolic and nutritional disorders

. Respiratory system disorders

04.89%

349%

* High mortality

O Cardiovascular disorders, general

@ Central & peripheral nervous
system disorders

O Urinary system disorders

@ Hicart rate and rythm disorders

© Others

Drug Hypersensitivity

Cutaneous adverse drug reactions




Stevens Johnson

syndrome (SJS)

Toxic epidermal

necrolysis (TEN)

Hypersensitivity
Syndrome (HSS)




Drug 2526-2548 2549 Total
Allopurinol
SJS 298 93 391
TEN 14 14
Carmamazepine
SJS 459 100 559
TEN 37 37
Phenytoin
SJS 250 56 306
TEN 12 12
Sulfamethoxazole+ Trimethoprim
SJS 907 129 1036
TEN 71 71

asusiaviuoimsluwous:aoFoinmsiBen
i N Health Product Vigilance Center
/5 QUIIWIS:SVAOTMUROAITIAIUWRAATFRUNW

Report of Adverse Drug Reaction 2006 AUNVILANENSSUMSOIMSIR:E
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Who will develop severe cutaneous adverse
drug reactions after taken these medicine?

.
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Carbamazepine

e Anticonvulsants
* Mood stabilization
* Neuropathic pain

« Most common culprit drug for SUS/TEN in Asian countries

» Reports of CBZ-associated SJS/TEN in Thailand and

Malaysia are highest in the world (WHO-Uppsala

Monitoring Center (WHO-UMC)




brief communications

Medical genetics

A . marker for Stevens—
Johnson syndrome

NATURE |VOL 428 | 1 APRIL 2004 | www.nature.com/nature

Table 1 Frequency of HLA alleles in patients with Stevens-Johnson syndrome

HLA allele CBA-5J5 CEBZ-tolerant Normal
B*1502 44 (100%) 3 (3%)" 8 (8.6%]t
OW080T o B0OB2%)  AT(E8%) e AS0A%)
ATTOT oo 30.81.8%) o BLBOB%) o BEETR)
DRBI'1202 . o ....33(5%) .. .. 12(119% . ... dg(9d%)
B'1502,Cw0801  M@82%) T MMM 1 I
BIS0ZATION oo 6@18%) . 2% i B1BD%)
F T e B M i SRR e

B*1502, Cw*0801,
A*1101, DRB1*1202 20(66%) 0 (0%) 3(3.2%)

Frequencies (by number and percentage) of individual or combined loc of the 877502 ancestral haplotype are shown in patients with carbamazepine-induced
Stevens—Johnson syndrome (CBZ-5J5; n= 44), and in carbamazepine-tolerant (7 = 101) and normal subjects (n= 93). For methods, see supplementary information.

*Odds ratio (CBZ-SJS/CBZ-tolerant): 2,504 (95% Cl, 126-49,522); corrected Pvalue P.=3.13 x 1077,
10dds ratio (CBZ-SJS/mormal): 895 (95% Cl, 50—15,869); P.=1.38 %10~

Odds ratio = 2,504 (95%Cl =126-49,522)




Genetic susceptibility to carbamazepine-induced cutaneous
adverse drug reactions

Shuen-lu Hung®', Wen-Hung Chung®®', Shiou-Hwa Jee®, Wen-Chieh Chen®,
Yun-Ting Chang', Woan-Ruoh Lee?, Shu-Ling Hu", Meng-Tse WU/,
Gwo-Shing Chen’, Tak-Wah Wongk, Pa-Fan Hsiao', Wei-Hsuan Chen?,
Han-Yu Shih® Wu-Hsiang Fang® Chun-Yu Wei?, Yi-Hui Lou?, Yau-Li Huang®,
Juei-Jueng Lin™ and Yuan-Tsong Chen®"

Table 3 Association of HLA alleles with carbamazepine (CBZ)-induced cutaneous adverse reactions

Tolerant controls SISITEN (n=60) MPE/HSS (h="21) HSS (n=13) MPE (n=18)
(n=144)
HLA-A
101 67 42 [NS; 2.68 (1.4-51)] 12 [NS; 0.73 (0.3-18)] 6 [NS; 0.99 (0.3-3)] 6 [NS; 0.58 (0.2-1.8))
*2402 41 5 [0.026; 023 (0.1-0.8)) G [NS: 1.03 (05-24)] 3 [NS; 0.75 (0.2-27)] 6 [NS: 1.26 (0.5-3.5)]
*¥3101 4 1 [NS; 0.59 (0.1-4.1)] 8(0.0021: 1217 (36-41.2)) 2[NS 6.36 (1.2-330)) 6[22x 1[]'3; 175 (4.6-66.5)]
HLA-B
*¥1502 6 59 [1.E~x10'“‘, 1357 1 [NS; 0.77 (0.1-5.1)] 0 [NS; 0.79 (0.1-8.8)) 1[NS; 135 (0.2-9.3)]
(193.4-8838.3))
*4001 h9 6(26%10°" 0.16 (0.1-0.4)] 10 [NS: 0.69 (0.3-1.5)] 3 [NS: 043 (0.1-1.5)] 7 [NS: 092 (0.4-2.4)]

CBZ-induced SJS/TEN strongly linked with HLA-B*1502 in Han Chinese but
do not link with other cutaneous reactions

Pharmacogenetics and Genomics 2006, 16:297-306




Association between HLA-B*1502 and carbamazepine-induced
severe cutaneous adverse drug reactions in a Thai population

*Wichittra Tassaneeyakul, {Somsak Tiamkao, *Thawinee Jantararoungtong, IPei Chen,
tShu-YiLin, {Wei-Hsuan Chen,§Parinya Konyoung, §Usanee Khunarkornsiri, fNarong
Auvichayapat, **Kasemsin Pavakul, {{Kongkiat Kulkantrakorn, {Charoen Choonhakarn,
11Siranun Phonhiamhan, §§Namfon Piyatrakul, §9Thiti Aungaree, ***Sunsanee Pongpakdee,
and {{fPraphan Yodnopaglaw

Table 2. Frequencies of certain HLA-B alleles in CBZ-induced SJS/TEN and CBZ-tolerant patients
Number of patients (%)
CBLZ-induced CBZ-tolerant

HLA-Ballele” SJSITEN (n = 42) control (n = 42) OR 95% Cl p-value
1502 37 (88.10) 5(11.90) 54.76 14.62-205.13 289 x 107'%
1521 2(4.76) 0(0) 5.25 0.24-112.66 0.2398

1535 3(7.14) 0(0) 753 0.38-150.47 0.1245

1301 3(7.14) 5(11.90) 057 0.13-255 0.4572

1801 2(4.76) 5(11.90) 037 0.07-2.02 0.2363

OR = 54.76 [95% CI 14.62-205.13, p = 2.89x10-12]
Sensitivity = 89.58 % , Specificity = 88.10 %

Epilepsia, 51(5):926-930, 2010




HLA-B*1502: A marker for Steven-Johnson
Syndrome.... .ethnicity matters???

No association between HLA-B*1502 and SJS/TEN
in Caucasian and Japanese populations




FDA U.S. Food and Drug Administration £

CENTER FOR DRUG EVALUATION AND RESEARCH
FD& Haome Page | CDER Home Padge | CDER Site Info | Contact CDER | What's Mew @@ CDER

- ] ( | [ Drug | [Regulatory | [ CDER | [ Specific | [ CDER ]
| CDER Home | | About CDER | Information | | Gtﬂdj_nm | | Calendar | | Audiences | | Archives
I omered ale™
Search gy N I'ﬁlk

Intormation for Healthcare Professionals
Carbamazepine (marketed as Carbatrol, Equetro, Tegretol, and generics)

FDA ALERT [12/12/2007]: Dangerous or even fatal skin reactions (Stevens Johmson syndrome and toxic
epidermal necrolysis), that can be caused by carbamazepme therapy, are signafic antly more common in
patients with a particular hunan leukocyte antigen (HLA) allele, HLA-B*1502. This allele occurs almost
exclusively in patients with ancestiv across broad areas of Asia, mcluding South Asian Indhians. Genetic tests
for HLA-B*1502 are already available. Patients with ancestry from areas m which HLA-B*1502 is present
should be screened for the HLA-B*1502 allele before starting treatment with carbamazepme. If they test
positive, carbamazepine should not be started unless the expected benefit clearly outweighs the mereased nisk
of serious skin reactions. Patients who have been taking carbamazepme for more than a few months without
developmg skin reactions are at low 11sk of these events ever developing from carbamazepme. This is fine
for patients of any ethnicity or genotvpe, mcluding patients posiive for HLA-B*1502. Tlus new safety
mformation will be reflected in updated product labeling.

This informafion reflects FDAS current analysis of dafa available fo FDA concerring fhis drug FDA infends fo update this when
addifional information or analyses become qrailable.




D NOVARTIS
Recent labeling of carbamazepine

Tegretol’ o (Dec 2007, revised March 2011)

Warning

Serious dermatologic reactions and HLA-B*1502 allele

Serious and sometimes fetal dermatologic reactions, including toxic epidermal
necrolysis (TEN) and Stevens-Johnson Syndrome (SJS), have been reported during
treatment with Tegretol. These reactions are estimated to occur in 1 to 6 per 10,000

new users in countries with mainly Caucasian populations, but the risk in some Asian
countries is estimated to be about 10 times higher. Studies in patients of Chinese
ancestry have found strong association between the risk of developing SJS/TEN and
the presence of HLA-B*1502, an inherited allelic variant of the HLA-B gene. HLA-B*1502
is found almost exclusively in patients with ancestry across broad area of Asia.
Patients with Ancestry in genetically at risk populations should be screened for the
presence of HLA-B*1502 prior to initiating treatment with Tegretol. Patients testing
postive for the allele should not be treated with Tegretol unless the benefit clearly
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Commonly use for treatment of

hyperuricemia and gouty arthritis
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4134-4139 | PNAS | March 15,2005 | vol. 102 | no. 11

HLA-B*5801 allele as a genetic marker for severe
cutaneous adverse reactions caused by allopurinol

Shuen-lu Hung®?, Wen-Hung Chung®P-<d, Lieh-Bang Liou®, Chen-Chung Chuf, Marie Linf, Hsien-Ping Huang?,
Yen-Ling Lin?, Joung-Liang Lan®, Li-Cheng Yang®, Hong-Shang Hong®, Ming-Jing Chen®, Ping-Chin Lai", Mai-Szu WuP,
Chia-Yu Chu', Kuo-Hsien Wang!, Chien-Hsiun Chen?, Cathy S. J. Fann?, Jer-Yuarn Wu®¥, and Yuan-Tsong Chen®!™

Table 3. Frequencies of individual or combined loci of HLA-B*5801 extended haplotype in patients with allopurinol-induced SCAR,
allopurinol tolerant control, and general population control

Allopurinol-  Tolerant General
SCAR control population control
Genotype (n=51) (h=135 Oddsratio Pcvalue* (n=93) Oddsratio  Pcvalue*

B*5801 51 (100) 20 (15) 5803 A47x107% 19 (20) 3935  81x10°®
Cw*0302 48 (94) 19 (14) 97.7  14x10°1 19 (20) 623 25X 10712
A*3303 34 (67) 24(18) 93 22x10 20 (22) 713 A7 %102
DRB1*0301 33 (65) 17(13) 127 28x10°® 14 (15) 103 85x10
B*5801, Cw*0302 48 (94) 19(14) 97.7  14x10 1 19 (20) 623 261071
B*5801, Cw*0302, A*3303 34 (67) 17(13) 139 54x107 16 (17) 96 1.7x1073
B*5801, Cw*0302, DRB1*0301 30 (59) 11(8) 161 74x107 10 (11) 119 7.8x10
B*5801, Cw*0302, A*3303, DRB1*0301 21 (41) 9(7) 9.8 0.039 9(10) 6.5 =0.05




Strong association between HLA-B*5801
and allopurinol-induced Stevens-Johnson syndrome
and toxic epidermal necrolysis in a Thai population

Wichittra Tassaneeyakul®, Thawinee Jantararoungtong? Pei Chen",

Pao-Yu Lin", Somsak Tiamkao®, Usanee Khunarkornsiri®,
Pachadaporn Chucherd®, Parinya Konyoung®, Suda Vannaprasaht?,
Charoen Choonhakarn®, Pornrith Pisuttimarn’, Alisara Sangviroon®

and Wongwiwat Tassaneeyakul®

_ Number of patient who carried HLA-B*5801

HLA-B*5801 SCAR group Control grop
(27 cases) (54 cases)
Positive 27 (100%) 7 (12.96%)
Negative 0 (0%) 47 (87.04%)

OR = 348.3 (95% Cl 19-6337)

Pharmacogenetics and Genomics 2009, 19:704-709




A European study of HLA-B in Stevens-Johnson syndrome
and toxic Epidermal necrnlysis related to five high-risk drugs
Christine Lonjou®®, Nicolas Borot™®, Peggy Sekula®, Neil Ledger®®,

Laure Thomas?, Sima Halevy", ngl Naldi', Jan-Nico Bouwes-Bavinck,

Alexis Sldnmﬁk Claudia de Toma®, Martin Schumacher®, Jean-Claude
Rnujeaud, Alain H|:::||1|,.|'n;-a,niaj'f"'lf"1 Maja Mockenhaunt' and for the ReniSCAR

stu dy group Phamacogenetics and Genomics 2008, 18:99-107
_ ;ﬁ};ﬂ ;‘ For reprint orders, please contact: reprints@futuremedicine.com
it

“s= HLA-B locus in Japanese patients with anti-epileptics
< = and allopurinol-related Stevens—Johnson syndrome

R . and tOXlC epldermal neCIOIYSlS Pharmacogenomics (2008) 9(11), 1617-1622

OR= 80 (95%CI 34-187) European population
OR =40 (95% CI 10-159)Japanese population

US-FDA is now considering for relabeling of allopurinol




Several ADRs can be avoided by
pharmacogenetic tests




¥ US-FDA Labeling Regulati

If evidence is available to support the safety and
effectiveness of the drug only in selected subgroup
of the larger population with a disease, the labeling

shall describe the evidence and identify specific

tests needed for selection and monitoring of patients

who need the drug
-21 CFR 201,57
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label with human genomic

information (1945-2005) in USA
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Drug metabolizing enzymes

(Pharmacotherapy 2008;28(8):992-998)

*Of 1200 drug labels, 121 labels
(10%) contains pharmacogenomic
information

*Of these labels, 57% referred to
human genomic biomarkers and
43% referred to microbial genomic
biomarkers
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marketing in Thailand

Imuran® (azathioprine)
Puri-Nethol® (6-mercaptopurine)

Purinetone® (6-mercaptopurine)

Strattera® (atomoxetine) AhauLazianlssEIv 5TUin

“witheiisily PM zav CYP2D6 iiTan1aiina1n151uvivilscavaaine
u1nnI6jisilu CYP2D6 EM"

Vfend® (voriconazole) " annn1sdnunlusieniaiieaiin

CYP2C19 siununnnanlunszurunistuaiuaadiuaay voriconazole
: (-l 1 gd Qv

qfvtaulafiiyiaiiiialnuniainuaIanIINUsNIsU....."
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(For in vitro diagnostic use)
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Aanadaunlddrususiuiie
(For investigational use)

lagnostics,




in Thailand
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Departmen of Pharmacology, yNIeticine, KKU

TPMT genotype and TPMT activity = VKORC1 haplotypes
CYP2C19 and CYP2C9 genotypes  HLA-B*1502 and HLA-B*5801

Department of Pathology, Faculty of Medicine Ramathibodi Hospital :

HLA-B*5701, HLA-B*3501, HLA-B*1502

Department of Pathology, Faculty of Medicine, Siriraj Hospital :

HER2 expression
Payathai Hospital : CYP2D6, CYP2C9 and VKORC1 genotypes
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Need to be tested once in your life time

Genotype can not be change unlike phenotype

Before
XY




Cell Phone Subscribers in the U.S.
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1983: First commercial cell phone

Motorola is first to ship a commercial cell
phone, the DynaTAC, with a suggested retail
price of $3,995
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APC
(Keratinocyte)

Keratinocyte an ulysin
Apoptosis .

Fig. 1 A model of keratinocyte apoptosis induced by the immune
synapse of drug-HLA-TCR interaction in SIS/TEM. As illustrated, the
immune response may be friggered by the binding of an antigenic
drug (e.g. carbamazepine [CBZL]). to a specific HLA allele (e.g. HLA-
B*1502) on a kermatinocyte, which are the main antigen presenting
cells (APC) in SIS/ TEM. Then, specific T cell receptors (TCR) of the
CD8+ cytotoxic T Iymphocytes (CTLs) recognize the drug-HLA
complex. Upon the activation, CTLs or NKT cells produce cytokines
and chemokines, as well as the cytotoxic proteins, particularly, secre-
tory granulysin and lead to extensive keratinocyte apoptosis.

Allergology International. 2070;59:325-332




