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- BO GEN NGU'O'l VA VAI TRO CUA YEU TO DI TRUYEN BOI VOl
PAP UNG THUOC

« SNP: PIEM DA HINH PON
- PHARMACOGENETICS VA PHARMACOGENOMICS

» LUA CHON THUGC NHAM TOI U'U HIEU QUA PIEU TRI VA GIAM
THIEU TAC DUNG PHU

- TOM TAT



HIEU QUA SU DUNG THUOC

« M6i nam & My c6 khoang gan 2 triéu ngudi bi cac phan ng phu cua
thu6c (ADR: adverse drug reaction) (2018)

« Hiéu suat ctia thudc chi toi wu trén khoang 40-60% déan so
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* SO lwgng bénh nhan bitac dung phu nang do thuéc chiém khoang hon

40%
* Trvong chi€ém khoang 10% s6 ca bao cdo tac dung phu ctia thudc

FDA Adverse Events Reporting System (FAERS) Public Dashboard
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FDA Adverse Events Reporting System (FAERS) Public Dashboard

Reports received by Report Seriousness
2,480,000

2,260,000
2,800,080
1,868,080
1,660,000
1,466,006

1,268,000

Report Count

1,060,080

800,000

666,080

439,683
496,418

335679
363,326

468,600

371,880

124,206
129,122
172,208
198,234
724,366
43,2686
225,234
272,831

268,060

.9)

fLe)
%
7

[+»]
[}
§|3244
Iusuz
|14 509
Izams
| 22022
Iaz 627
Iasseo
," | B
lw.?ae
%o I 51139
.66,682
.?5?@1
: .75299
L s
L
[
-m,aea
L
n
»«.159991

&,
%
%o,
LS

o

R

DY o Ny
n

v h

7
1,805,138
2108411]

1719813

1,198,463

1,868,689

672,642

2,175,866 ]

\
)

Center for Molecular Biomedicine

U.S. FOOD & DRUG

ADMINISTRATION

ves h4

B Death
B Non-Serious
B Serious

2338,602]
2339,827]

2203921
2,168,304



=’HIEU QUA SU’ DUNG THUOC

Center for Molecular Biomedicine

KHONG HIEU QUA

Hypertension Drugs 10-30%
ACE Inhibitors

Heart Failure Drugs 15-25%
Beta Blockers

Anti Depressants 20-50%

Cholesterol Drugs 30-70%

Statins

Asthma Drugs 40-70% M-
Beta-2-agonists |
ﬁ >

HIEU QUA
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e Lich sur:
e Piéu tri thubdc
* Diéu tri nguwdi bénh chr khéng diéu tri bénh
* Codja nguoi dung thudc
* M6 hinh one size/one drug fit all khéng con phu hop

* Danh gia mot loai thudc: hiéu luc va tinh an toan

’ ’i \Patie:t group/ M

Drug toxic but 1 Drug toxic but
beneficial L NOT beneficial

same prescription
Drug NOT toxic and Drug NOT toxic
NOT beneficial and beneficial
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* Cac yéu to anh hudng dén dap ng
thuoc
* Chung téc
* Tuoi
* Gidi

 Ditruyén | _Alp|C .

e Tuong tac thudc A’UWA GA
~ R - ‘e | i | T

* Chuyén nganh madi ra doi: G

* Pharmacogenetics w'\/ GA

* Pharmacogenomics
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Bormuda principles for

rapid and apen data release established

Chinese Hafional Human Genome Centers.
(in Beijing and Shanghai) established

1999

2000 2001

Execulive order bans genetic
discrimination in U.S. federal workplace
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2003
Finished
version of
human
genome
sequence
completed




* Hoan thanh giai ma vao nam 2003

e Chira~ 3x10%bp (3 ty)

* 99.9% hé gen ngudi la gidng nhau gilra
cac cathe

* Khac biét chiém 0.1% ~ 3 triéu bp, trong
do 85-90% la cac diém da hinh don (SNP:
single nucleotide polymorphism)

* Su khac biét nay la yéu té quyét dinh doi
vdi cac dac diém chung toc, yéu to di
truyén lién quan dén surc khoe (trong do
co dap ung thudc)

e Giathanh hién nay: 1000 USD va con
dang giam
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khacnhau? B GEN NGUOI CHUA ~ 3X10°BP

A

1/ Pot bién (Mutation, rat hiém)

° 1947 *

~3,000,000 bp . )
85 - 90% la cac diém da hinh Bién thé (Variant, >1% dan so)

don (SNP*)
rence

variants
aking us
unique

Likely pathogenic variants

Likely benign variants

Benign variants




SNPs in Coding Regions — \?
Subtle Changes in Proteins )
That Only Switch on Under Certain Conditions

Smoking

Molecular Biomedicine

Switched-on
genes

LN

Pattern A
Many years later Many years later
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= SNPs causinglatenteffects _\T':,L\I\'J(I_L-‘H




GENOMIC MEDICINE k'l
Genomic Medicine throughout the Human Life Cycle Crna \

E E Center for Molecular Biomedicine

° 1947 *

Autism/ID )
Polygenic
Risk
Adolescence kil
Mendelian Germline
Disorders &
Adulthood
Cancer
NICU Somatic
Diagnostics
b, é Pregnancy
Pharmaco-
Non-lnvasive gen.an'"cs
Prenatal
Testing

HE GEN NGU'O'l VIET NAM NHU THE NAO?



diém da hinh don

e Ban do SNP: gia trinh tu s6 lugng
l&n nguwoi, so sanh cac trinh tu thay
doéi tim ra cac SNP, tao ban do6 toan
bo cac SNPs

« H6 so SNP clia tirng cé thé: Moi ca
thé c6 1 ho so cac SNP chuyén biét

* HO6 s@ nay rat quan trong cho viéc
xac dinh nguy co bénh ly cing nhu
kha nang dap ing vdi thudc

Linked SNPs
outside of gene

no effect on
protein production
or function

Causative SNPs
in gene

Non-coding SNP:
o changes amount of
protein produced

Coding SNP:
e changes amino
acid sequence




* SNP la mot phan cua ly do:
 Tai sao thudc hiéu qua trén
doi twgng nay ma khong hiéu
qua trén déi tugng khac
* Tai sao thudc gay ra tac dung
phu trén doi twvong nay ma
khong phai doi tuong khac

SNP va str dung thuodc

Genetic polymorphism
& i
(H) A|T|T|G[TAC
AlT|T|C|T A C

’-,l“.f"AGTGTAC

Drug treatment
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Effective cure

aaddRanRdi

Non Lf}_‘ft’('[h'(’!lt’ﬂ,\

! N~ Severe side effect
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PHARMACOGENOMICS/PHARMACOGENETICS

« Céach thirc gene anh hudng dén dap ing thudc clia tirng ca thé
* Chuyén nganh mai
* Big data science
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PHARMACOGENOMICS/PHARMACOGENETICS

Genetic
Polymorphisms
Pharmacokinetic Pharmacodynamic
Absorbtion : Receptors
Excretion Immune
System

Distribution Metabolism Ion Channels Enzymes
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~ PHARMACOGENOMICS/PHARMACOGENETICS

* Pharmacokinetic: ADME (absorption, distribution, metabolism,
excretion)

 MGi protein tham gia vao tirng qué trinh ADME duwgc ma hoé tir cac
gen nhat dinh

« Cac diém da hinh trén cac gen ma hoa cho cac protein tham gia
vao qua trinh ADME c6 thé anh hudng dén cau tric va chirc nang
clla cac protein nay = khac biét vé tinh hiéu luc va an toan gilra
cac ca thé khi dung thudéc = personalized medicine
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PHARMACOGENOMICS/PHARMACOGENETICS

* Pharmacodynamic: cac receptor, kénh ion ban chéat la cac protein
Xuyén mang, cac enzym cung la cac protein

« Cac diém da hinh cé thé anh hudng dén cau tric va chirc nang
cua cac protein nay



3»*“‘“&% | Y
LJPHARMACOGENOMICS/ et

PHARMACOGENETICS

Extracellular Mes . ‘
fluid Senge

Receptor and
ion channel

Substrate

AR 44 I Active site

Channel

closed lons (Na*, K*, CI") move
through open channel

'

Cytosol Change in electrical properties of cell
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PHARMACOGENETICS

* Pharmacogenetics (Di

clia cac bién doi di truyén lén

truyén-dugc hoc): Anh hudng  variants /

viéc dap ng thuoc

* Pharmacogenomics (B gen-
dugc hoc): anh hudng cua
toan bo bd gen lén viéc dap
ng thudc

Smaller Effect;
Multiple Pharmacogenomics

Large Single-

Single Gene Small Number Complex Biological Whole
of Genes Pathway Genome




)Y HOC CATHE HOA: TOIPAHIEULUC ¢k
GIAM THIEU TAC DUNG PHU

PERSONALIZED MEDICINE: Tailored Treatments

MEDICINE OF THE PRESENT . MEDICINE OF THE FUTURE
One Treatment Fits All : More Personalized Diagnostics

I
1
|
Patients : Patients
with colon ' with colon
cancer . cancer
i
: @
Biomarker
Diagnostics
(Blood, DNA,

" % = U urine, and

I
Therapy ’ tissue analysis)

: Therapies

:

1

. e e @G
1

i ot ¢ S oy g

Effect No effect Adverse effects Effect

40-60%
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“TOIBPA HIEU LU'C TRONG DUNG THUOC

* Cytochrome CYP450 la mot trong Relative Importance of CYP4SO0 n Drug
nhirng siéu ho enzym co vai tro
quan trong trong chuyén hoa poen
thudc, dudc tim thdy chi yéu & creac ‘

gan
 Pugc ma hod bdi cac gen ' g
CYP450, c6 ~ 57 gen hoat dong @ licirans

nguwoli thudc 17 ho khac nhau,
trong dé CYP1, CYP2, CYP3 tham
gia ma hoa cho cac enzym
chuyén hoa 70-80% thudc duogc
dung trén lam sang
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TOI DA HIEU LU'C TRONG DUNG THUOC

CYP3A4/-3A5
Araitryptiline
CYP1A2 Catbarazepine
Clozapine Claritlnom_ytin
Iraiprazene Cyc?.ospo'nn A
Caffeine Laicaties
Paracetaraol I*gﬁzlolam
: edipine
com 2 | N
Ch]m'zomone\\ ]
Enflurane T~
Halothan o ———— CYP2D6
Caffeie CYP2C19 ™ Anitriptyline
Theophylline Diazepam Codeine
Citaloprar CYP2C9 Halopenidol
Omeprazole  Diclofenac Iraipraraine
Proguanil Ibuprofen Metoprolol
Losartan Nortriptyline
Phenytoin Propafenone

Tobutarude



TOI DA HIEU LU'C TRONG DUNG THUOC
A. CYP2C19

10p14

1001233

s
s Vitri: 10924 e
% Churc nang: sinh téng hop o
cholesterol, steroids va cac lipid khac, :
va chuyén héa thuéc o

Cac bién thé cua CYP2C19

"1 7 w4 38 *6 *3 ~2 t"r t5 '16
C-806T A1G T358C G395A G636A GB681A TtoA C1297T C1324T
C-3402T l l l l
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/,J | I I I I “
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g VAI TRO CHUYEN HOA PPI CUA CYP2C19

< Hai SNP anh hwéng quan trong dén st dung thuoc PPI

Gen CYP2C19*3 CYP2C19*2
CYP2C19 ~ Exon 4 Exon5
< pums : 3 T~ o
c.636G>A | Manguing som ¢ 681G>A | Splicing
Genotype Phenotype Hiéu qua dung thuéc
CYP2C19*1 Homozygous EM Giam
(Extensive metabolizer)
CYP2C19*2 Heterozygous IM Binh thuwong
(thay doi tai exon 5) (Immediate metabolizer)
CYP2C19*3 PM Tang
(thay doi tai exon 4) (Poor metabolizer)




. o , , \
Al TRO CHUYEN HOA PPI CUA CYP2C1 mé
DPIEU TRI TIET TRU H.PYLORI

pp|  Standard dose Su phan bd cic bién thé
CYP2CI19

100%
80%
60%
40%
20%

0%

B B Y SR
Foai b AT g \S;\P% &

D WY SO
e@f"w TES VT

% Tan suat EM duoc ghi nhan
& Y la 81,1%, Pwc la 73,3% va
Nhat ban la 32,6%.

< Tan suat PM & nguoi da
trang 1a ~ 2,8%, chau Phi la
3,9%, Trung quéc 14%, Han
quéc 14% va Nhat 1a 22,3%.




Kiéu hinh va kiéu gen (%)

Dan téc EM IM PM
b [ | *1/*2, *1I*3 *2/*2, *2*3, *3/*3
NC Viét nam
(247 méu) 51,2% | 43,1% 5,7%

Nguwdi da trang | 74,5 23,5 2 K
Chau Phi 66,1 30,8 3,1 K
Malaysia 50 44 4 5,6 ])
Pai Loan 42 48,7 9,3 B
Thai Lan 44,5 46,3 9,2 i)

Adithan et al., 2013, Kubota et al., 1996; Pang et al., 2004, He et al., 2002

L4 . . : ’ X
VAl TRO CHUYEN HOA PPI CUA CYP2C19

KIEU HINH VA KIEU GEN CYP2C19

for Molecular Biomedicine



Hiéuquat

iet tru’ Helicobacter pylori

Eradication, %

100

90

80

70

60

50

95.5

OAC

95

*p<0,05

93.3 92.9*

n=200

OAC: omeprazole 20 mg bid + AC
EAC: esomeprazole 40 mg bid + AC
1 week

1 PM
Il HeteroEM
HEM

CYP2C19 polymorphism:
PM: poor metabolizer
EM: extensive metabolizer

EAC

Sheu et al, Am J Gastroenterol 2005
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CLOPIDOGREL amns8

 Clopidogrel la dang tién
chat, can phai dugc
CYP450 chuyén ho4 tai gan
dé tao thanh hoat chat Uc
ché thu thé P2Y12 cla tiéu
cau

e Mirc dO chuyén hoé cua
clopidogrel quyét dinh
nong do hoat chat trong
huyét twong = hiéu qua
chong két tap tiéu cau
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* Clopidogrel la dang tién b PR
chat, can phai duoc = ) /, \ |
CYP450 chuyén hoa tai gan e DD
dé tao thanh hoat chéat Uc | =
ché thu thé P2Y12 cua tidu > D
cau EAE

* Mirc d6 chuyén hoé cla | e

clopidogrel quyét dinh EEm—— \
néng doé hoat chat trong | /

huyét tuong = hiéu qua o=
chéng két tap tieucdu 7 TR
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KIEU HINH VA KIEU GEN CYP2C19

Kiéu hinh va kiéu gen (%)
Dan toc EM IM PM
*1M+1 *1r2, *1*3 *2/*2, *2/*3, *3I*3
NC Viét nam
(247 méu) 51,2% 43,1% 5,7%
Nguwdida trdng | 74,5 23,5 2 K
Chau Phi 66,1 30,8 3,1 K
Malaysia 50 44 .4 5,6 T
bai Loan 42 48,7 9,3 T
Thai Lan 44,5 46,3 9,2 T

Adithan et al., 2013; Kubota et al., 1996, Pang et al., 2004, He et al., 2002
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VAITRO CHUYEN HOA CLOPIDOGREL CUA Cméé
CYP2C19 VA KET CUC LAM SANG S

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ”

Circulation: Genomic and Precision Medicine

Efte

ORIGIN, Original Article
e JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES, 2017 .
Guillaun CI'“'C( . WOL.7, NO. 3, 151-156 e Taylnr&Franus
CY  nttpsvidoiorg/10.1080/20000666.2017.1347475 Taylor & Francis Group

soniof Usi ',

Katy Si Anti RESEARCH ARTICLE @ OPEN ACCESS | Check forupdstes |
ntip

Coron CYP2C19 genetic variation and individualized clopidogrel prescription in a
HoS cardiology clinic

Seyed abbas Mirabbasi*®, Koroush Khalighi®®, Yin Wu®®, Stanley Walker?, Bahar Khalighic®, Wugiang Fan®®,
Archana Kodali*® and Gang Cheng®

“Department of Medicine, Easton Hospital, Drexel University College of Medicine, Easton, PA, USA; “Easton Cardiovascular Associates,
Cardiovascular Institute, Easton, PA, USA; “School of Pharmacy, Temple University, Philadelphia, PA, USA
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TIM MACH: chon lwa thuoc khang két tap TC

100 12 1
< Clopid !
5 ] pidogre
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g il 8+ Ticagrelor
§E 70 ]
T3 6]
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o5 50 1
& 2]
5 40 ]
S £ 0 T T T | T |
EL 30 0 2 4 6 8 10 12
v
s 20
P<0.001
104
0 T T T T T 1
0 2 4 6 8 10 12
Months
No. at Risk
Ticagrelor 9333 8628 8460 8219 6743 516l 4147
Clopidogrel 9291 8521 8362 8124 6650 5096 4047

Figure 1. Cumulative Kaplan—Meier Estimates of the Time to the First
Adjudicated Occurrence of the Primary Efficacy End Point.

The primary end point — a composite of death from vascular causes, myo-
cardial infarction, or stroke — occurred significantly less often in the ti-
cagrelor group than in the clopidogrel group (9.8% vs. 11.7% at 12 months;
hazard ratio, 0.84; 95% confidence interval, 0.77 to 0.92; P<0.001).

End Point (%)

No. at Risk
Clopidogrel
Prasugrel

15+

Primary Efficacy End Point

Clopid |
opldogre 12.1 | 138 Events

Hazard ratio, 0.81;
95% CI, 0.73-0.90;

93 peo.o01
Prasugrel
Key Safety End Point Prasuggred » % 35 Events
1'3 Hazard ratio, 1.32;
Clopidogrel “ 95% Cl, 1.03—1.68;

P=0.03

0+

6795 6169
6313 6305

I I I I I I I I I I I I I I 1
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450

Days after Randomization
6036 5835 5043 4360 3017
6177 5851 5115 4445 3085

Wiviott et al, 2017. Wallentin et al, 2009
ESC guidelines for P2Y12 selection. 2018
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TIM MACH: chon lwa thuoc khang két tap TC

100 15
12 Clopidogrel
R 10 /
$ 80+ /_,—"/?/T’-
E.‘g 704 ) . e lcagr.eor ' . Pn'ma.ry.Eﬂicacy End Point Clopidogrel 121 | 138 Events
2< oy P2Y 4, inhibitor selection: Clopidogrel is considered the default Hazard ratio, 0.81;
EE 50 0y 95%CI073-090;
;;E “0] P2Y1, inhibitor in patients with stable CAD treated with PCl, e = P<0001
E£ 30 - : : : ; . 3 Prasugrel
S% Lol those with indication to concomitant oral anticoagulation, as well
P<0.001
i —— asin ACS patients in whom ticagrelor or prasugrel are contraindi-
04
° > cated. Ticagrelor or prasugrel is recommended in ACS patients
No. at Risk unless drug-specific contraindications exist. Prasugrel I i
Ticagrelor 9333 3628 ... = o e — e 1§ Hazard ratio, 1.32;
Clopidogrel 9291 8521 8362 8124 6650 5096 4047 Clopidogrel 95% Cl, 1.03-1.68;

P=0.03

Figure 1. Cumulative Kaplan—Meier Estimates of the Time to the First 0 el ) - P P —— [P Fa—|
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450

Adjudicated Occurrence of the Primary Efficacy End Point.

The primary end point — a composite of death from vascular causes, myo- Days after Randomization

cardial infarction, or stroke — occurred significantly less often in the ti- Mo. at Risk

cagrelor group than in the clopidogrel group (9.8% vs. 11.7% at 12 months; Clopidogrel 6795 6169 6036 5835 5043 4369 3017
hazard ratio, 0.84; 95% confidence interval, 0.77 to 0.92; P<0.001). Prasugrel 6813 6305 6177 5951 5119 4445 3085

Wiviott et al, 2017. Wallentin et al, 2009
ESC guidelines for P2Y12 selection. 2018
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TIM MACH: chon lwa thuoc khang két tap TC

CENTRAL ILLUSTRATION: A Proposed Algorithm Using CYP2C19 Pharma-
cogenetic Testing to Individualize Oral P2Y,; Inhibitor Therapy in Patients
With Coronary Artery Disease on the Basis of the Meta-Analysis Results

° 1947 *

nacogenetic Testing for Oral P2Y,, Inhibit

i e e

Coronary Artery Disease — Acute Coronary Syndrome
+/- Percutaneous Coronary Intervention
7 RCTs - 15,949 patients — 98% (ACS), T7% (PCI)

Huu GENETIC TESTING

CYP2C19 CYP2CT19
Loss-of-Function carriers (~30%) LOF non-carriers (~70%)
@ Ticagrelar/Prasugrel
VS

- Clopidogrel
1 !
Ischemic L Retative Risk 0.70 p value = Relative Risk 1.00
Events 95% CI(0.59-0.83) (interaction) 95% CI(0.80-1.25)
Ticagrelor/ =0.013 Clopidogrel
Prasugrel or
Treatment
Implications Ticagrelor/Prasugrel

Pereira, N.L. et al. J Am Coll Cardiol Intv. 2021;14(7):739-50.
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GIAM THIEU TAC DUNG PHU

* Tac dung phu nghiém trong

, ° . R . A*31:01 A*33:03 A*68:01
cua thuoc th Ll,O’ng l_len qua den Carbamazepine Ticlopidine Lamotrigine
phan &'ng qua man hodc mién
dich B*35:05 B*44:03 B*56:02

Nevirapine Cold Medicines

Phenytoin

e MOt sO thi du:
* HOi chirng Stevens-Johnson
* TEN: toxic epidermal necrolysis

* Tuyét lap bach cau | DQB1%02:01
DQA1*02:01 Ximelagatran DQB1*05:02
Lapatinib Clometacin Clozapine
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GIAM THIEU TAC DUNG PHU

* Nhiéu nghién c(tu cho thay : B*13:01 B*15:02
A o~ ~ A*02:06 Dapsone Carbamazepine
HLA_B CO l|en quan nh|eu nhat Cold medicines Trichlorethylene Phenytoin

dén cac phan &'ng qua man —
- acévir *58:0
nay Fl:c?()xacillin Aﬁo;s)urinloi
 Khi bién chirng xay ra, nguy co
tirvong dao dong tir 10-30% - I DQA1°01:02
- e o . Lumiracoxib
* Coché chua dugc hiéu biétro
p 4 A DQB1*06:02
ral:lg’ nhu’ng CO SU’ llen quan Co-amoxiclav DQBI‘_()§:04 DQBI‘_06:09
den cac phU’C hdp HL A Lumiracoxib Ticlopidine Aspirin

(human leukocyte antigen)



'PHU'C HOP HLA

* Co vai tro quan trong trong
nhan dién mién dich

 Lépl: AB,C

* Lép Il: DR, DR, DQ

* Lién quan dén cac phan ung di
rng thudc

 Tinh da hinh rat cao

« Co hon 14.000 bién thé HLA,
trong dé locus B va DR co6 tinh
da hinh cao nhat

Center for Molecular Biomedicine

HLA I8p I HLA I8p II

peptide
vung nhan dién

mang té bao

Cau tric phantlrctia HLA lGp I va ll
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High-Resolution HLA Typing of
HLA-A, -B, -C, -DRB1, and -DQBH1 in
Kinh Vietnamese by Using
Next-Generation Sequencing

Minh Duc Do’, Linh Gia Hoang Le', Vinh The Nguyen', Tran Ngoc Dang?,
Nghia Hoai Nguyen', Hoang Anh Vu' and Thao Phuong Mai®*

Center for Molkecular Biomedicine, University of Medicine and Pharmacy at Ho Chi Minh Gity, Ho Chi Minh Gity, Vietnam,
* Facuity of Public Health, University of Medicine and Pharmacy at Ho Chi Minh City, Ho Chi Minh Gity, Vietnam,
? Department of Physiology, Pathaphysiclogy and Immunology, Faculty of Medicine, Unfversity of Medicine and Pharmacy at
Ho Chi Minh City, Ho Chi Minh City, Vietnam

TAN SuAT LUU HANH HLA TAI ViET NAMITEE

Tan suat lvu
hanh

11,9%
7,9%
8,4%
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“~’HLA-B*58:01 va di t‘ng Allopurinol

* Allopurinol la thudc hang dau diéu tri gout va tang acid uric mau

* Thuong gay ra tac dung phu SJS va TEN trén cac dan so Pai Loan,
Han Quoéc, Thai Lan.

« HOi thap khdp Hoa Ky hudng dan xét nghiém trudc khi diéu trj cho
cac chung toc nguy co cao

e Ti l& luvu hanh tai Viét Nam cua HLA-B*58:01 la 6.5 -8.4%
* C6 nén xét nghiém cho doi twgng ngudi Viét Nam?



\*
LA-B*58:01 va di &ng Allopurinol st

Do et al. Arthritis Research & Therapy (2020) 22:182
https;//doi.org/10.1186/513075-020-02273-1 Ar‘th ritis Research & Therap}{

RESEARCH ARTICLE Open Access

Risk factors for cutaneous reactions to ;@
allopurinol in Kinh Vietnamese: results from
a case-control study

Minh Duc DUH Thao Phuong Mai*', Anh Duy Dc , Quang Dmh Nguyen Nghia Hieu Le", Lmh Gia Hoang Le',
Vu Anh Hoang', Anh Ngoc Le’, Hung Quoc Le®, Pascal Richette”®, Matthieu Resche-Rigon™'” and
Thomas Bardin™’



B*58:01 va di trng Allopurinol Cm§ \

Table 1 Characteristics of Vietnamese Kinh people with cutaneous adverse reactions (MCARs), rare severa CARs (SCARs), and Center for Molecular Biomedicine
controls (no reaction to allopurinel)

SCARs (n=31) MCARs (n=74) Controls (n=395) P value
Demographic features
Age, years, mean (5D) 6001(159) 45701170 454 (103) < 00001
=40 265} 20(392) 135 342)
40-65 16 (55.2) 42 (56.8) 240 (63.0)
> 65 11(37.9) 340 11 (28)

Femnale, n (%) 0 {290 a ] < 0000
History of allopurinol-induced skin reaction, n (%) 227 (7 4) 2027 0 0.003
Indication for allopurinel, n (%)

Gout 14 {453) 72 (973) 395 (100) < 00001

Asymptomatic hyperuricemia 17 (54.8) 227 0 < 00001
Allopurinol intake

Daily dose at reaction onset, mg, mean (SO} 3034 (9722) 24321102 369.1 (1038) < 00001

Daily starting dose, mg/day, mean {SD) 3032 (B44) 156.1 (29.8) 152.7 (19.8) <0.0001

Daily starting dose > 150 mg, n (%) 27 (87.1) 3(40) 7(18)

Concomitant diuretics intake, n (%) 1126 {269) 1(1.4) 0 < 00001
Comorbidities, n (%)

Hypertension B/15 {53.3) 4(54) 99 (25.1) < 00001

Type 2 digbetes 6/15 {40.0) 3 40) 24 8.1) 0.0003

Coronary heart disease 1715 {&7) a 923 0.16

Diyslipidemnia 6/13 {46.2) 6(81) 69 (175) 0.003

eGFR < 60 mi/min/1.73 m* 12/18 (66.7) 6(81) 7 (1.8
HLA typing, n (%)

HLA-B*5B.01-positive 20 (935) 681 20073

HLA-B*5801 homozygote 7/27 (25.9) 1(164) 7(24.1)

eGFR estimated glomerular filtration rate



A-B*58:01 va di (rng Allopurinol

Table 3 Identified risk factors for allopurinol-nduced SCARs

Risk factors SCARs [n=31) Control {n=395) OR (95% Cly P value
Age, years, mean (SD)

=40 2{69) 135 (342) 0.28 (0.05-091) 0.04

40-65 16(55.2) 249 (630) ]

> 65 11 379) 11 [28) 15:1 (58-40.1) < 00001
Female, n (%) 8 (29.0) 0 333 (40-43453) < 00001
History of allopurincl-induced skin reaction, i (%) 227 (7.4) 0 78 (6-10808) 0.004
Asymptomatic hyperuricemia, n (%) 15/27 {55.6) 0 MNA NA
Allopurinol starting dose > 150 ma/day, n (%) 27 (B7.0) 7(1.8) 316 (101-1224) < 00001
Concomitant diuretics intake, n (%) 126 12658} 0 304 (35-40,018) < 00001
eGFR < 60 mi/min/1.73 m?, n (%) 12/18 (66.7) 7(1.8) 100 (32-353) < 00001
HLA-B*5801-positive, n (%) 29 (935) 29 (73) 147 (45-746) < 0.0001

NA not applicable

Center for Molecular Biomedicine



HLA-B*58:01 va di ¢

rng Allopurinol

HLA-B5801
Starting dose

HLA-B5801 and Starting dose <= 150 mg/day

HLA-B5801 and Starting dose > 150 mg/day
eGFR

HLA-B5801 and eGFR==60 ml/min/1.73 m2

HLA-B5B01 and eGFR-<60 ml/min/1.73 m2
Concomitant diuretic intake

HLA-BS5801 without Concomitant diuretic intake

HLA-B5801 and Concomitant diuretic intake
g

HLA-B5801 and Age == 65

HLA-B5801 and Age = 65

.

Odds Ratio of SCAR as compared to HLA-B5801 negative patients

147 [ 38, 564

17[ 3, 93]
7770 [346, 174435)

36 8 164]
524[91, 3002

a7 [ 22, 246]
2199 [ 81, 59866]

82120, 32§
3372136, 83458

Fig. 1 Probability of severe cutanecus adverse reactions (SCARs) in the total population of Vietnamese Kinh people and in those with starting

allopurinol dose = 150 ma/day, renal failure, concomitant diuretic intake, and age = 65 years. [

are odds ratios (95% confidence intervals)

Center for Molecular Biomedicine
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HLA-B*58:01 va di wrng Allopurinol

f

Non avoidable risk
Mo clinical risk factor For SCAR to allopurinol:
for SCAR to allopurinol Renal insufficiency
Age > 65 years

Asymptomatic hyperuricemia
Previous cutaneous
reaction to allopurinol

HLA-B*58:01 Genotype

HLA-B*58:01 positive HLA-B*58:01 negative
L 4 -
Allopurinol * : Allopurinol X :
(starting dose < 150 mg/d) No allopurinol (low starting dose) No allopurinol

Fig. 2 A proposed decsion tree for allopurinol prescription in Kinh Vietnamese
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HLA-B*38:02 va phan rng tuyét lap cmaé

bach cau do thudc khang giap tong hop
* Thudc khang giap la nén tang trong diéu tri

cuong giap
. B\ié’n ching nguy hiém la tuyét lap bach

cau hat, ti lé tirvong la 10-20%
* C6 thé do nguy ca mién dich
* Khong cé yéu t6 du doan trudc
* Cancdé yéu to du phong va tién doan



\
HLA-B*38:02 va phan rng tuyét lap cmaé
bach cau do thudc khang giap tong hop

Nghién clru cho thdy cé mai lién quan gitra yéu t6 di truyén va bi€n chirng tuyét lap bach cau
do thudc khang giap tong hop.

Pei Lung
Chenva

Nam coéng bo
Qudc gia

S6 ca bénh
S6 ca ching
Phuong phap

Cac diém da
hinh lién quan

OR

cong su’!
2015

Dai Loan
42

1208

Genome wide

HLA-B*38:02
HLA-
DRB1*08:03

21.48

CL Cheung Yayi He va Par Hallberg
vacongsu? |congsu® va cong sy

2015
Hongkong
24

775

Genome wide

HLA-B*38:02

36.4

2018

Trung Quéc
27

135

Genetic
association

HLA-B*38:02
HLA-
DRB1*08:03

7.5

2016
Chau Au
39

5170

Genome wide

HLA-B*27:05

7.3
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HLA-B*38:02 va phan rng tuyét lap cmaé
bach cau do thudc khang giap tong hop

* Ti l& lvu hanh HLA-B*38:02 tai Viet Nam: 5.6 - 6.8%

e C6 lién quan dén bién ching tuyét lap BC hat do dung thudc
khang giap & ngudi Viét Nam?



\
HLA-B*38:02 va phan ing tuyétlap ST1E0
bach cau do thudc khang giap tong hop

21 A Hindawi
L4 TI le ll International Journal of Endocrinclogy
* Volume 2018, Article 1D 7965346, 5 pages
, ~ hittpacsdoi.org/10.1 155/201 87903340
e Colié Hindawi 2

Research Article

Association of HLA-B*38:02 with Antithyroid Drug-Induced
Agranulocytosis in Kinh Vietnamese Patients

Mai Phuong Thao,' Pham Vo Anh Tuan,” Le Gia Hoang Linh,” Lam Van Hoang,”
Phan Huu Hen,” Le Tuyet Hoa,* Hoang Anh Vu,’ and Do Duc Minh (>
'Department of Physiology, Faculty of Medicine, University of Medicine and Pharmacy, Ho Chi Minh City, Vietmam
“Department of Endocrinology, Cho Ray Hospital, Ho Chi Minh City, Vietnam

*Center for Molecular Biomedicine, University of Medicine and Pharmacy, Ho Chi Minh City, Vietnam
‘Department of Internal Medicine, Pham Ngoc Thach University of Medicine, Ho Chi Minh City, Vietnam

Correspondence should be addressed to Do Duc Minh; docminh@ump.eduvn
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Characteristic

Agranulocytosis cases

Control cases

P value Cm \

V 4

Recover period (day)
Median (Q1-Q3)

Death, N (%)

5(3-7)

2(9.5)

n/a

n/a

ATD: antithyroid drug; PTU: propylthiouracil; MMI: methimazole.

N=21 N=81 Center for Molecular Biomedicine
Age (yr)
Mean (SD) 423 (10.1) 41 (13.8) 0.30
Female sex, N (%) 20 (95.2) 59 (72.8)
Antithyroid drug, N (%) 0.66
PTU 2 (9.5) 8(9.9)
MMI 19 (90.5) 73 (90.0)
ATD duration, N (%) n/a
<3 months 18 (85.7) 0
3-18 months 2(9.5) 34 (42.0)
. - >18 n?onths 7 1(4.8) 47 (58.0)
HLA-B*38:02 Agranulocytosis cases Control cases OR (95% CI) P value
Positive 11 3 _7
_ 28.6 (6.8-120.2) 52% 10
Negative 10 78
N g SRS i Ny
D Fever, N (%) 20 (95.2) n/a
Sore throat, N (%) 13 (62.0) n/a
Mean granulocytes at the time of recruitment (cell/uL)
I Mean (SD) 170 (35.2) 42553 (173.7) n/a
H Thyroid hormone at the time of recruitment
Median (QI1-Q3)
o FT3 (pg/mL) 6.49 (2.7-14.45) 3.6 (2.8-7.1) 0.001
Z FT4 (pg/mL) 42.65 (15.07-65.83) 12.6 (8.8-25.5) 0.0001
TSH (mIU/L) 0.01 (0.004-0.14) 0.058 (0.004-2.37) 0.156
=

DOI: 10.1155/2018/7965346
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“’HLA-B*15:02 va Carbamazepin

* Nguy co SJS gia tdng dang ké & bénh nhan mang alen HLA-
B*15:02, hau nhu chi gap & ngudi chau A.

 P3i vGi ngudi khdng mang alen nay, nguy co SJS van cé nhung rat
thap

e Pugc phat hién bang phuong phap GWAS: genome wide
association study

« CO su lién quan mat thiét gitra bi€n thé HLA-B*15:02 va SJS khi
dung carbamazepine

* Co tuvong tac chéo gitra carbamazepine va oxcarbamazepin
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'HLA-B*15:02 va di t'ng Carbamazepin =~

High fever, malaise, blistering
lesions, skin detachments,
mortality 30~40%

T fi
Yy ey
Lo i

Stevens-Johnson
Syndrome (SJS)
and Toxic

e TAn sust lwu hanh HLA- Carbamazepine Induced SJS
B*15:02 tai cac nuwdc chau A ,
cao o Carbamazepine
» Tai ViGt Nam: 12.1-13.5% tuy " oo ad st
n ghién clfu neural diseases
N s " m ADR: SIS/TEN
FDA khuyén cao xet nghiem A

tam soat trwdce khi dung
carbamazepine

Epidermal
Necrolysis (TEN)
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* Pharmacogenetics/Pharmacogenomics la chuyén nganh mai
nghién cru vé mai lién quan gilra dap &rng thudc ctia ca thé vdi cac
yéu 16 di truyén

« Pay 3 budc ti€n trong qua trinh ca thé hoa diéu tri (Personalized
medicine) nham t&i da hod hiéu qua va gidm thiéu tac dung phu
cua diéu tri thuoc

Symtom-based Cohort-based

Intuition Evidenced-based
Medicine Medicine
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XIN CHAN THANH CAM O'N!!!

......... What your DNA says aboutyou. ...

Find out things like if your body metabolizes caffeine quickly, or if you're at a
higher risk for diabetes. The more you know about your DNA, the more you
know about yourself.

m o %

. .
Carrier status Health risks Drug response

Find out if your children are at risk for Understand your genetic health risks. Arm your doctor with information on
inherited conditions, so you can plan for Change what you can, manage what how you might respond to certain

the health of your family. you can't. medications.
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e PGS.TS P6 Thi Thanh Thuy — St dung thudc theo dac tinh di truyén cé thé - 2017
* Hoang Thi Bich Ngoc -Y hoc cé thé héa-2016

* Kristen K. Reynolds. 2012-2013. “Pharmacogenetics and Personalized Medicine:
Reaping the Benefits for Your Patients”. PGXL Laboratories, Kentucky, USA

* C. Lee Ventola (2013). “Role of Pharmacogenomic Biomarkers In Predicting and
Improving Drug Response”. Vol. 38 No. 9. p 545-560

* Aneesh T Pa, b, Sonal Sekhar Ma , Asha Josea, Lekshmi Chandrana, Subin Mary
Zachariaha. (2009). “Pharmacogenomics: The Right Drug to the Right Person”. J Clin
Med Res;1(4):191-194

* www.pharmgkb.org

* Mai PT et al (2018). Association of HLA-B*38:02 with Antithyroid Drug-Induced
Agranulocytosis in Kinh Viethamese Patients. Int J Endocrinol. doi:
10.1155/2018/7965346
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