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N AWUSAN am"(PharmémE;éenetics)

Pharmacology : uns213nen
Genetics : WUSENSNS

The study of genetic variations underlying
Individual responses to efficacy and

toxicity of drugs

Your DNA Affects Your Response to Drugs
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a1n15LidviseavAanen
(Adverse Drug Reactions)

Unfortunately there are no therapeutic roses
without their thorns

Sir Derrick Dunlops, 1979

Every effective drug has side
effects, but how can we

minimize the risks it may carry
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03.39% 02.99%

@ Skin and appendages disorders
@ Body as a whole - general disorders

01.36%
03.59%

04.96% @ Gastro - intestinal system disorders
@ Autonomic nervous system disorders
() Metabolic and nutritional disorders

@ Respiratory system disorders

04.89%

05.49%

(O Cardiovascular disorders, general

@ Central & peripheral nervous
system disorders

O Urinary system disorders

@ Heart rate and rythm disorders

Others

Health Product Vigilance Center
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Urticaria

Maculopapular Rash :
HoH Erythema multiforme
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Stevens Johnson
syndrome (SJS)
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Toxic epidermal
necrolysis (TEN)
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[ = Surtace ama of epicermal detachvmere. [l = detached epidermis

515 — Stevens-Johnson sndrome TEN — Towic epidermal necrobvsis.

Mortality rate
5-10% for SJS

30 % for TEN

Body surface area
SJS <10%

TEN > 30%
SJS/TEN 10-30%



Drug Hypersensitivity Syndrome (DHS)

+ Exanthema

+ Hematological abnormality: eosinophilia
<+ Multiple organ involvements

<+ Mortality rate : 10%.



Severe cutaneous adverse drug
reactions are not just skin disorders !!!

] Thorac Cardiovasc Surg 2002;123:389-391
© 2002 The American Association for Thoracic Surgery

Brief Communications

Living-donor lobar lung transplantation for bronchiolitis
obliterans after Stevens-Johnson syndrome

Hiroshi Date, MD?, Yoshifumi Sano, MD?, Motoi Aoe, MD?, Keiji Goto, MD",

Takeo Tedoriya, MDS, Shunji Sano, MDS, Akio Andou, MD?, Nobuyoshi Shimizu, MD?
Okayama, Japan

Severe bronchiolitis from cephasoprin-
iInduced SJS need lung transplantation
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Home

What Causes 55
S48 Sympiomz
Drugs Linked to 545
515 Related Injuries
Help for 545 Victims
515 L egal Guide

Free Case Review

Have you or a loved one suffered from SJS

due to a drug-related reaction?

Contact Our Experienced Attorneys Today

Stevens Johnson Syndrome (SJS) Information
and Facts.

Stevens Johnson Syndrome is an aggressive and heartbreaking disease
thatinflames the blood vessels and mucous membranes under the skin,
causing painful blisters and unbearable rashes. Doctors are still unsure of
the exact mechanism behind the condition, but the devastating effects are
well understood.

5J5 and Allergic Drug Reactions.

Most recent cases of 505 invalve drug-related allergic reactions caused by
medications such as Motrin, lbuprofen, Celebrex, Bextra, and Daypro,
amang others.

‘We Are Here For You!

D faw firm has ongoing relationships with over
74 law firms throughout the country. I fact, we
most likeh have a partner firmin your local area.
Each of our affiliated law firms hias years of
gxperience in the specific types of cases they
handle. Ifyou or 2 loved on would like 2 free review
ofyour potential case, please use our"Free Case
Review” form on the right hand margin of the page,
[fyouswish to talk with someong, please call our
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SIS Law Information and Legal Guide

Call 1-866- 242-0905

o P P | DUGESIFUIRE | BENN * S hE -t

Help is available
24 hours a day,
T days a week.

8
4

Call Now!

1-866-242-0905

Free Case Raview

Begin your caze review by

filling out the form below or call

iz 24 fours a day/ 7 days & This site is brought fo you as a
week at 1-885-242-0805 puhljc service of

First Hame STEIGERWALT
| | “UASSOCIATES
Last Name

| |

Phone

il N

Gome Cwiork Oceil

gmail

| | ‘ We Can Help You

Zip Anywhera in the US.

Pleaze describe your case

LEGAL CHAT
ONLINE

Click here to discuss
a legal topic today!

T e o

I Mantinna ]

http://www.resource4sjs.comy
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Not possible in the past

but possihle today and will be
more in the future
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Carbamazepine
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e Usuinalnafiihaiitia SIS/TEN annan carbamazepine g9
Hududunienasian (WHO-Uppsala Monitoring Center
(WHO-UMC)




Genetic susceptibility to carbamazepine-induced cutaneous
adverse drug reactions

Shuen-lu Hunga'1, Wen-Hung Chungb'°'1, 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®"

Pharmacogenetics and Genomics 2006, 16:297-306

» Case-control study

» Cases: CBZ-induced SCAR patients
> 60 SJS/TEN, 13 DHS, 18 MPE
» Controls: 144 CBZ-tolerant controls

» Method: screening the genetic association of 278
SNPs which cover the HLA region, tumor necrotic factor
, heat shock protein and several CYP involved in CBZ-
metabolism




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

Tolerant controls SISITEN (n=60) MPE/HSS (h=31] H8S (n=13) MPE (n=18]
(n=144)
HLAA
#1101 67 42 [NS; 2.68 (1.4-5.1)] 12 [NS: 073 (0.3-16)] 6 [NS: 0.99 (0.3-3)] 6 [NS; 0.58 (0.2-1.6)]
#2402 4 510.026:0.23 (0.1-0.6]] 9 [NS: 1.03 (0.5-24]) 3NS: 075(02-27) 6 [NS; 1.26 (0.5-2.5)]
#3101 4 { INS; 0.59 (0.1-41)] 8(00021; 127 36-412)  2INS; 636 (12-380) 622 10°% 175 (46-665]
HLAB
#1502 6 59 [1.6x10°"": 1367 {ING;077(0.4-64)]  O[NS: 0.78 (0.-8.8)] fINS: 1.35 (0.2-8.9]

(1934-88383)
MOt 50 626X 107401600.1-04]  10NS;06908-15]  3ING;043(04-18)  7INS; 002 04-24)

CBZ-induced SJS/TEN strongly (100%) linked with HLA-B*1502

in Han Chinese but do not link with other cutaneous reactions
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HLA-B*1502: A marker for Steven-

Johnson Syndrome.....ethnicity matters ?2??

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




U.S. Food and Drug Administration

CENTER FOR DRUG EVALUATION AND RESEARCH
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Information tor Healthcare Profesgionals
Carbamazepine (marketed ag Carbatrol, Equetro, Tegretol, and generics)

FDA ALERT [12/12/2007]): Dangerous or even fatal skin reactions (Stevens Johmson syndrome and toxac
epldermal necrolysis), that can be cansed by carbamazepme therapy, are signafic antly more common in
patients with a particular human leukocyte antigen (HLA) allele, HLA-B*1502. Tlus allele occurs almost
exclusively m patients with ancestiy across broad areas of Asia, including South Asian Indians. Genetic tests
for HLA-B*1502 are already avalable. Patients with ancestry from areas m whach HLA-B*1502 1s present
should be screened for the HLA-B*1502 allele before starting treatment with carhamazepme. If they test
positive, carbamazepine should not be started unless the expected benefit clearly outweighs the mereased nisk
of serious skin reactions. Pafients who have been talking carbamazepme for more than a few months withont
developimg skin reactions are at low 1isk of these events ever developmg from carbamazepme. Tlas 15 frue
for patients of any ethmicity or genotype, mcluding patients positive 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 concerving fhis drug FDA infends fo update this when
addifional information or analyses become arailable,




b NOVARTIS | |
Recent labeling of carbamazepine

Tegretol” (Dec 2007, revised March 2011)

carbamazepine USP

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 outweighs the risk




Allele frequencies of HLA-B *1502
In various populations

Strong association are observed only in Han
Chinese with high frequency of HLA-B*1502




SJS/TEN patients

+ PtSs who had been diagnosed

with CBZ-induced SJS/TEN were
identified from their medical records

+ CBZ was identified as the culprit
drug if the symptoms occurred
within the first 3 months of CBZ
exposure and the symptoms
resolved upon withdrawal of the
drug
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Study design: Case-Control study

Control patients

+Pts who has used CBZ for >

6 months without any cutaneous
reactions from the same
hospitals as the SJS/TEN
patients
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Demographic data

Characteristics SJS/TEN Control
(n =57) (n = 90)

SJS 49

TEN 8

Median age [range], yr 40 (7-78) 45 (16-80)
Gender

Female 34 (59.6%) 58 (64.4%)
Male 23 (40.4%) 32 (35.6%)

Length of CBZ exposure, 10 [1-30 days] 48 [6-240] months
median [range]
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CBZ-induced SJS/TEN pts CBZ-tolerant pts

— Blood or
o Buccal swab

gDNA extraction

i

HLA-B*1502 genotyping using Target gene amplification
PG1502 DNA detection kit

<- 1502




requency of HLA-B*1502 in CBZ-SJS/TEN and tolerant
control patients

Positive Negative Total
SJS/TEN Cases 52 (91.2%) 5 (8.8%) 57
Controls 13 (14.4%) 77 (85.6%) 90

Odds ratio =61.6 [95% CI:19-224]

+ Sensitivity of HLA-B*1502 = 91.2%

4+ Specificity of HLA-B*1502 =85.6 %

4+ By assuming the prevalence of CBZ-induced SJS/TEN = 0.33%,
Positive predictive value (PPV) = 2.03%
Negative predictive value (NPV) =99.97%
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Allopurinol
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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<9, 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 Wu",
Chia-Yu Chu', Kuo-Hsien Wang!, Chien-Hsiun Chen?, Cathy S. J. Fann?, Jer-Yuarn Wu®X, 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=751) (h=135 Oddsratio Pcvalue* (n=93) Oddsratio  Pcvalue*
B*5801 51(100) 20 (15) 5803 47x107% 19 (20) 3935 8.1x 107
Cw*0302 48 (94) 19(14) 97.7  14x10°1 19 (20) 623 25x10°13
A*3303 34 (67) 24(18) 93 2.2x10 20 (22) 713 47x1072
DRB1*0301 33(65) 17(13) 127 28x10°® 14 (15) 103 85x 10
B*5801, Cw*0302 48 (94) 19(14) 97.7  14x10°1 19 (20) 623 26x10°13
B*5801, Cw*0302, A*3303 34 (67) 17(13) 139  54x107 16 (17) 96 1.7x10°3
B*5801, Cw*0302, DRE1*0301 30 (59) 11(8) 16.1  7.4x107 10(11) 119 78x10%
B*5801, Cw*0302, A*3303, DRB1*0301 21 (41) 9(7) 9.8 0.039 9(10) 6.5 =0.05




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", Luigi Nald{, Jan-Nico Bouwes- annck’

Alexis Eldnmﬂk Claudia de Toma®, Martin Schumacher®, Jean-Claude
RDLI]EELId., Alain Hm.rnaniana'b, Maja Mockenhaunt' and for the ReaiSCAR

study group Phamacogenetics and Genomics 2008, 18:99-107
2 “‘;;: J|:. For reprint orders, please contact: reprints@futuremedicine.com

}:ﬁ HLA-B locus in Japanese patients with anti-epileptics
&=n and allopurinol-related Stevens—Johnson syndrome
£ and toxic epldermal necroly51s Pharmacogenomics (2008) 9(11), 1617-1622

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




Strong assocition are obsered In Han Chinese
with high frequency of HLA-B*5801
™




SCAR patients

+ Pts who had been diagnosed
with allopurinol-induced
SJS/TEN/DHS were identified from
their medical records

+CBZ was identified as the culprit
drug if the symptoms occurred
within the first 3 months of
allopurinol exposure and the
symptoms resolved upon
withdrawal of the drug
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Study design: Case-Control study

Control patients

+ Pts who has used allopurinol
for > 6 months without any
cutaneous reactions from the
same hospitals as the
SJS/TEN/DHS patients
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Demographic data

Characteristics Cases Controls
(N = 49) (N = 85)

SNES

TEN

DHS

Median age [range], yr
Gender

Female
Male

Allopurinol exposure
time, median (range)

37

5
5
65 (38-82)

24 (49.0%)
25 (51.0%)

17
[3-60] days

64 (33-90)

22 (25.9%)
63 (74.1%)

33.5
[6-600] months
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Allopurinol-SCAR pts Allopurinol-tolerant pts

Blood or
Buccal swab

gDNA extraction

Target gene amplification

HLA-B*5801 genotyping using
PG5801 DNA detection kit




Frequency of HLA-B*5801 in allopurinol-severe
cutaneous adverse reactions and tolerant controls

Positive Negative Total
SCAR Cases 47 (95.9%) 2 (4.1%) 49
Controls 10 (11.8%) 75 (88.3%) 85

OR = 176.3 [95% Cl:41-1075]

#+ Sensitivity of HLA-B*5801 = 95.9%

#+ Specificity of HLA-B*5801 =88.2 %

4+ By assuming the prevalence of allopurinol-induced SCAR =
Positive predictive value (PPV) = 1.72%
Negative predictive value (NPV) =99.99%



Conclusion

S

HLA-B*1502 and HLA-B*5801 are valid genetic markers for
prediction of CBZ-induced SJS/TEN and allopurinol-induced SCAR

In a Thai population

Screening for HLA alleles before prescribing these
medicines will help to prevent SCAR

7 Based on your genetic profile......




Abacavir
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,//Prje“&i\c’rion of abacavir-

inauce

hypersensitivity by HLA-B*5701

+ A strong association

between HLA-B*5701 and
abacavir—induced hypersensitivity
was observed in Caucasian, Asian
and Hispanic population but not
in African populations

+ HLA-B*5701 allele frequency

+ Caucasian 8%
+ Thai 1-4 %
+ Chinese & Japanese 0%

WARNING: RISK OF HYPERSENSITIVITY REACTIONS, LACTIC ACIDOSIS, AND
SEVERE HEPATOMEGALY

Serious and sometimes fatal hypersensitivity reactions have been associated with
ZIAGEN (abacavir sulfate).

Hypersensitivity to abacavir is a multi-organ clinical syndrome usually
characterized by a sign or symptom in 2 or more of the following groups: (1) fever, (2)
rash, (3) gastrointestinal (including nausea, vomiting, diarrhea, or abdominal pain), (4)
constitutional (including generalized malaise, fatigue, or achiness), and (3) respiratory
(including dyspnea, cough, or pharyngitis). Discontinue ZIAGEN as soon as a
hypersensitivity reaction is suspected.

Patients who carry the HLA-B*5701 allele are at high risk for experiencing a
hypersensitivity reaction to abacavir. Prior to initiating therapy with abacavir, screening
for the HLA-B*5701 allele is recommended: this approach has been found to decrease the
risk of hypersensitivity reaction. Screening is also recommended prior to reinitiation of
abacavir in patients of unknown HLA-B*5701 status who have previously tolerated
abacavir. HLA-B*5701-negative patients may develop a suspected hypersensitivity reaction
to abacavir; however, this occurs significantly less frequently than in HLA-B*$701-positive
patients.

Regardless of HLA-B*5701 status, permanently discontinue ZIAGEN if
hypersensitivity cannot be ruled out, even when other diagnoses are possible.

Following a hypersensitivity reaction to abacavir, NEVER restart ZIAGEN or any
other abacavir-containing product because more severe symptoms can occur within hours
and may include life-threatening hypotension and death.




Role of HLA in the pathogenesis of cutaneous
adverse drug reactions
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Washing Sol.

DNA extraction
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Target gene amplification

4

Prescribe the drug based
on the patient’s genetic
profile

AB A1 ULLNEN

Prescribe the drug based
on patient’s genetic
profile




PHARMACOGENETICS ANALYSIS UNIT

NUIEAFIAITAREN N ATNUSAARS

AMTUNNEAEARS WINENABTRULNY

g, 0-4334-8397 (lwaslnsmelu 63259, 63306)
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COMMENT.

FUATBINITATIAIATIER

TPMT*3C Genotyping

CYP2C9 Genotyping (*2 & *3)

CYP2C19 Genotyping ("2 & *3)

VKORC1 Genotyping (C1173T & G1639A)
HLA-B*1502 for carbamazepine - induced SJS/TEN*
HLA-B*5801 for allopurinol - induced SJS/TEN* or

rsensitivity Syndrome

Erythrocyte TPMT activity

* 8J8: Stevens Johnson Syndrome, TEN: Toxic epidermal Necrolysis

HANTATIAIATIZ ‘M

Ui

(141}
(*171)
(17°1)

(C1173C & G1639G)
( Negative )
( Negative )

Anlna

+ HLA-B*1502, HLAB*5801
+ CYP2C9, CYP2C19, VKORC1 genotyping
+ TPMT genotyping and phenotyping

http://phamacology.md.kku.ac.th
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+ Ramathibodi Hospital
+ Siriraj Hospital

+ Chulalongkorn Hospital and other big hospitals
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Pharmacogenetic situation in USA

#ma( OBAMA
US. Senator for IM'

Genomics

Genomics is the study of how a person's genetic makeup affects propensity
for disease and response to treatment. Research in this area has the potential
to predict which people will get sick, diagnose illnesses earlier, and screen
patients to determine which drugs will be safe and effective. In August 2006,
Senator Obama introduced the Genomics and Personalized Medicine Act of
2006 (5. 3822), which would increase funding for research on genomics,
expand the genomics workforce, provide a tax credit for the development of
diagnostic tests that can improve the safety or effectiveness of drugs, and
reaffirm the need to protect genetic privacy.

http:/ /obama.senate.gov /issues/health_care/index.html




US-FDA Labeling Regulations

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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Pharmacogenomic Biomarkers in Drug Labels

Therapeutic

Drrug = Biomarker = Label Sections =
Area

Abacawvir Antiviral= HLA-B*5701 Boxed Warning,
Contradindications, Warmings
and Precautions, Patient
Counsealing Information

Aripiprazole P=ychiatry CYPZDG6 Clinical Fharmacolagy,
CDrosage and Administration

Arsenic Trioxide Cincology PML/RARG Boxed Warning, Clinical
Pharmacology, Indications and
Usage, Warnings

Atomoxetime Psychiatry CYPZD56 Dosage and Administration,

Atorvastatin

Arathicprine

BoCceprewvinr

Bremtuximakb
Wedotin

Metabolic and
Endocrinology

Rheumatology

Antivirals

Cncology

LDL receptor

TEMT

238
CD30

Warnings and Precautions,
Drug Interactions, Clinical
FPharmacology

Imdications and LiIsage,
Dhosage and Administration,
Warnings and Precautions,
Clinical Pharmacology, Clinical
Studies

Dosage and Administration,
Warnings and Precautions,
Drug Interactions, Adverse
Reactions, Clinical
Pharmacology

Clhinical Pharmacology

Indications and Wsage,
Description, Clinical
Phiarmacology
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Carbamazepine (marketed as Carbatrol. Equetro. Tegretol. and generics)
FDA ALERT [11/24/2008] - FDA is investigating new preliminary data regarding a potential

;:}Sot::nzrtl;:,t, ?Drru g::::g and | increased risk of serious skin reactions including Stevens Johnson syndrome (515) and toxic
_ ) ) ) Providers epidermal necrolysis (TEN) from phenytoin therapy in Asian patients positive for a particular
FDA ALERT [12/12/2007]: Dangerous or even fatal skin reactions (Stevens Jolmson syndrome and toxic human \eukocyte antigen (HLA) aHeIe, HLA-B*1502. This allele occurs almost EXC\LISWQ\V in
epiderialriectolydls), that tan be caused by tarbataazerine therapy, ate significantly save Conimon in Index to Drug-Specific Information || patients with ancestry across broad areas of Asia, including Han Chinese, Filipinos, Malaysians,
o Tt R S, P It e gy s pion R | UL Ao Indins, o1 Thals, Secite foosenytain b2 frotiig abd IS convied o plemi
for I-]:lLA-.]g"ISIUI’.' are ‘ah'eaﬂ‘_v m‘lail:bie. :lF'latients with ;qlllteAst.'lj:' ‘frDm are:; in \vl\ich HlA—B"igUl is Dresen; . Mitigation Strategies (REMS) after administration, any concem regarding this association Is also applicable to fosphenytoin.

Phenytoin and fosphenytoin are used to control tonic-clonic (grand mal) and complex-partial
Fostmarketing Safety Evaluation seizures in epilepsy.
of New Molecular Entities: Final

should be screened for the HLA-B*1502 allele before starting treatment with carhamazepine. If they test
positive, carbamazepine should not be started unless the expected benefit clearly outweighs the increased 115k

of serious skin reactions. Patients who have been taking carbamazepme for more than a fess months without Report Arecent FDA Information for Healthcare Professionals sheet (12/12/2007), described an increased
developing skin reactions are at low 1isk of these events ever developing from carbamazepine. This is true risk of SIS/TEN with another antiepileptic drug, carhamazepine, in Asian ancestry patients with
for patients of any ethnicity or genotype, inchuding patients positive for HLA-B*1502. This new safety Drug Safety Information for the HLA-B*1502 allele.

information will be reflected in npdated product labeling. Healthcare Professionals

The FDA is working to identify additional information to evaluate the possible risk of SIS/TEN
~ from phenytoin and fosphenytoin in patients with HLA-B¥1502. Until the evaluation is completed,

This informafion yreflects FDA'S current analysis of data available fo FDA concermng fhis drug. FDA infends fo update this when
addifional information or analyses become available.

Y Yuu Tul]e Stevens-Johson Syndrome and carbamazepine Q  Gung | dltwan Wehit taseane
uu ue Q  @Gung  Alvam wichittra tassane...

Serious Skin Reactions in Asian Patients on Epilepsy Drugs
Dangerous Skin Reactions from Carbamazepine UsFoodandtrughdmin | @) s a3 -
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" New therapies will be
developed with genetic or
phenotypic tests that can

identify an appropriate
treatment population and
detect patients who need

different doses or are prone
to certain toxic effects ”

Dr. McClellan, US-FDA Commissioner, in
Washington Drug Letter, April 13, 2003

Guidance for Industry

Pharmacogenomic Data
Submissions

DRAFT GUIDANCE

This suidance document is being distributed for comment purposes onlv.

Commeants and sugzestions ragarding thos draft document should be submutted within 90 days of
publication in the Faderal Regizter of the notice annomemg the availability of the draft
udance. Subnut commments to the Division of Dockets Manazement (HFA-303), Food and
Dz Adwimpstration, 3630 Fizhers Lane, nm 106], Rockvwille, MD 20852, All commments
shionld be 1dentifed with the docket mumber listed 1n the notice of availabelity that publishes m
the Federal Regizrer.

For questions regarding this draft document contact (CDER) Lanrence Lesko 301-394-365(,
{CBER) Fay Pun 301-827-0471, or (CDRH) Steve Carman 301-394-3084,

U5, Department of Health and Human Services
Food and Drug Adminiztration
Center for Droug Evaluation and Rezearch (CDEE)
Center for Biologics Evaluation and Rezearch (CBER)
Center for Devices and Radislogical Health (CDEH)

November 2003
PFrocedural
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Pharmacogenetic situation in Thailand
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Pharmacogenetic
information of
drugs marketing in
Thailand

+Imuran® (azathioprine)
+Purinetone® (6-mercaptopurine)
+Puri-Nethol® (6-mercaptopurine)
+Strattera® (atomoxetine)

+Vfend® (voriconazole)



