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* Y HOC CA THE HOA: HIEU QUA SU’ DUNG THUOC

» BO GEN NGU'O'1 VA VAI TRO CUA YEU TO DI TRUYEN POI VOl DAP
NG THUOC

* SNP: DIEM DA HINH PON
« PHARMACOGENETICS VA PHARMACOGENOMICS
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HIEU QUA SU DUNG THUOC

* MOi ndm & MY cé khodng hon 1 triéu ngudi bi cdc phan &ng phu cda thudc
(ADR: adverse drug reaction)

 Hiéu suat cta thubc chi toi wu trén khoang 40-60% dan so

FDA Adverse Events Reporting System (FAERS) Public Dashboard ﬁ 3. FO00 & anue
Reports received by Report Type
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HIEU QUA SU DUNG THUOC

* SO lwgng bénh nhan bj tdc dung phu nang do thudc chiém khoang hon 40%
Tl vong chiém khoang 10% s6 ca bdo cdo tac dung phu cia thudc

FDA Adverse Events Reporting System (FAERS) Public Dashboard ﬂ U.5, FOOD & DRUG
o
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HIEU QUA SU DUNG THUOC

KHONG HIEU QUA

Hypertension Drugs 10-30%
ACE Inhibitors

Heart Failure Drugs 15-25%

Beta Blockers

Anti Depressants 20-50% m_
Cholesterol Drugs 30-70%

Statins

Beta-2-agonists ,

>
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HIEU QUA SU DUNG THUOC

e Lich sur:
* Piéu trj thudc
 Diéu tri nguoi bénh chr khéng diéu tri bénh
* Co dia nguoi dung thudc
* MO hinh one size/one drug fit all khong con phu hop

* Danh gia moét loai thudc: hiéu lyc va tinh an toan

’;i Patient group “
\ § . /

Drug toxic but & 1F S LR Drug toxic but

beneficial . i o NOT beneficial

W it 1
"ﬁ?.'_'. / J \ l.lr o
1 'Llf- Same diagnosis, {1 Al

. same prescription 1
Drug NOT toxic and Drug NOT toxic
NOT beneficial and beneficial




HIEU QUA SU DUNG THUOC

« Cac yéu to anh hudng dén dap &rng thudc
* Ching toc
* Tudi
* Gioi
* Ditruyén
* Twong tac thubc
* Chuyén nganh ma&i ra doi:
* Pharmacogenetics
* Pharmacogenomics




BO GEN NGUOI
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BO GEN NGUOI

* Hoan thanh giai ma vao nam 2003

* Chira~ 3x10°bp (3 ty)

* 99.9% hé gen nguoila giong nhau gilra cac
ca thé

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

S khac biét nay Ia yéu to quyet dinh d6i vdi
cac dac diém chung tdc, yéu to di truyen
lién quan dén strc khoé (trong do co dap
&rng thudc)

e Gia thanh hién nay: 1000 USD va con dang
giam




SNP: DIEM DA HINH DON

* Su thay thé 1 base don |é trong chudi trinh
tw DNA

* Variant: bién thé (>1% dan s0) NIV Y m
e Mutation: dot bién (rat hiém) ﬂﬂ} i-J'—w G
* B6 gen ngu0i mang khoang 3 triéu SNP AN NG
« SNP nam gan gen nao thi cd thé xem la cé
lién quan hoac la marker cho gen doé
* Cac SNP nam trong ving ma hod cé thé
anh hudng dén ciu trdc tao thanh cua
protein san pham



SNP: DIEM DA HINH DON

* Phan |&n vai tro cta cac SNP d6i véi sirc khoé con ngudi chwra dugc hiéu
biét ro
* Phan loai SNP theo vi tri:
* nam & vung m3 hod (coding site)
* ngoai vung ma hoa (non-coding site)

* Phan loai SNP theo anh hudng dén strc khoé:
e Khong anh hudng
* Nguy co gay ra bénh ly (bénh di truyén, dai thdo dwong, tim mach, ung thu...)
* Tiém tang: mot s6 SNP nam & vung diéu khién hodc m3 hog, trong mot s6 diéu kién
cu thé co thé gia tang nguy co gay hai, vi du nhu SNP lién quan dén ung thu phoi



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

Smoking

Switched-on
genes
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Linked SNPs .
outside of gene

SNP: dlém da hinh ddn no effect on

protein production

s L » ) or function
* Ban d6 SNP: gia trinh tuv s6 lwvgng I&n
nguoi, so sanh cac trinh ty thay doi .
tim ra cdc SNP, tao ban d6 toan bd céc c?,‘,’;:,féve SNPs
SNPs
" . , . . Non-coding SNP:
* H6 so SNP cua turng ca thé: Moi ca thé o changes amount of
co 1 ho so cac SNP chuyén biét protein produced
* HO so nay rat quan trong cho viéc xac Cgﬁaizgezmno
. A e~ ? Q
dinh nguy co bénh ly ciing nhu kha acid sequence

nang dap &ng vdi thudc



SNP va st dung thubc

. n “ N ; Drug treatment -
* SNP [a mot phan cua ly do: e Effective cure

* Tai sao thuéc hiéu qua trén
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PHARMACOGENOMICS/ PHARMACOGENETICS

¢ Cach thirc gene anh hudng dén dap &ng thudc cla tirng cé thé
e Chuyén nganh mai
* Big data science
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PHARMACOGENOMICS/ PHARMACOGENETICS

Genetic
Polymorphisms

- ey

Pharmacokinetic Pharmacodynamic

Absorbtion Receptors

Immune
System

Excretion

Distribution Metabolism [on Channels Enzymes



PHARMACOGENOMICS/ PHARMACOGENETICS

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

 MOi protein tham gia vao tirng qua trinh ADME dwoc ma hod tir cac
gen nhat dinh

* Cac diém da hinh trén cdc gen m3a hod cho cdc protein tham gia vao
qud trinh ADME c6 thé dnh hwdng dén ciu tric va chirc ndng clia cac
protein nay = khdc biét vé tinh hiéu lwc va an toan gilra cac ca thé khi
dung thuéc = personalized medicine



PHARMACOGENOMICS/ PHARMACOGENETICS
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PHARMACOGENOMICS/ PHARMACOGENETICS

* Pharmacodynamic: cac receptor, kénh ion ban chat la cac protein
XUuyén mang, cac enzym cling la cac protein

e Cac diém da hinh cé thé dnh hwdng dén ciu truc va chirc ndng cla
cac protein nay



PHARMACOGENOMICS/ PHARMACOGENETICS

Extracellular Messen er—‘
fluid 3

Receptor and
ion channel

Oililia

Substrate

Active site A

Channel

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

'

Cytosol Change in electrical properties of cell



PHARMACOGENOMICS/ PHARMACOGENETICS

* Pharmacogenetics (Di truyén- Smm'ﬁi'::‘t Pharmacogenomics
duwoc hoc): anh hwong cla cac  variants
bién d6i di truyén lén viéc dap /
&rng thudc
Large Single-
* Pharmacogenomics (B0 gen- ~ VarantEffect S
dU’Q’C hOC) énh hu;(’);ng Cﬁa Single Gene Sm::lch:t:‘t:sber Comp;::hg::;ogical GV::::e

toan bd bd gen Ién viéc dap
&ng thudc



Y HOC CA THE HOA: TOI BA HIEU LUC GIAM

THIEU TAC DUNG PRHU

PERSONALIZED MEDICINE: Tailored Treatments

MEDICINE OF THE PRESENT
One Treatment Fits All

Therapy

it ff

* |
EEENERE SN

Effect No effect

40-60%

l
\
EEEE-. J
Adverse effects

MEDICINE OF THE FUTURE
More Personalized Diagnostics

Patients
with colon
cancer
Biomarker
Diagnostics
'l (Blood, DNA,

urine, and
tissue analysis)

Therapies
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TOI DA HIEU LUC TRONG DUNG THUOC

* Cytochrome CYP450 la moét trong Relative Importance of CYP450 in Drug
nhirng siéu ho enzym co vai tro
quan trong trong chuyén hod i
thudc, duwoc tim thay chd yéu & g ‘
gan

* Pugc m3 hod bdi cac gen CYP450, ' o
cod ~ 57 gen hoat dOng & ngu o

thudc 17 ho khac nhau, trong do
CYP1, CYP2, CYP3 tham gia ma hoa
cho cdc enzym chuyén hoa 70-80%
thudc duwoc dung trén |am sang



TOI DA HIEU LUC TRONG DUNG THUOC

CYP3A4/-3A5
Araitryptiline
CYP1A2 Catbarazepine
Clozapine Cla.rithmmyc:’.n
Iraiprazene Cyc.lospolnn A
Caffeine Laicaties
Paracetaraol M}da;o}arn
Chlozzomonz\ ]
Enflurane B
Halothan L —— CYP2D6
Caffeine CYP2C19 / Aritriptyline
Theophylline Diazepara Codeine
Citalopramn ~ CYP2C9 Haloperidol
Omeprazole  Diclofenac Iraipraraine
Proguanil Ibuprofen Metoprolol
Losartan Nortriptyline
Phenytoin Propafenone

Tobutarude



TOI DA HIEU LUC TRONG DUNG THUOC
A. CYP2C19

s Vitri: 10924
% Churc nang: sinh téng hop
cholesterol, steroids va cac lipid khac,

va chuyén héa thuéc

Cac bién thé cua CYP2C19

1-17 «4 18 *6 -3 ~2 t7 15 i16
C-806T A1G T358C G395A G636A GB681A TtoA C1297T C1324T
C-3402T l l l l
L,_L 1 2 1 3|+ 4t 567/ 8 1 9
JT | I I I I A
T50C — A55C A151G G431A - G449A G481C C680T G986A —I—G1 078A (C1228T A1473C
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VAI TRO CHUYEN HOA PPI CUA CYP2C19

[ PPI (P proton Pump Inhibitor) ]

73-98% 2-27%

[ CYP2C19 { CYP3A4 }

WT MT
{ UM I EM I IM I PM } (>90%) (<10%)




VAI TRO CHUYEN HOA PPI CUA CYP2C19

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

Gen CYP2C19*3 CYP2C19*2

CYP2C19 Exon 4 Exon 5
/

— s "
c.636G>A | Ma ngirng som | ¢ 681G>A | Splicing

Genotype Phenotype Hiéu qua dung thudc
CYP2C19*1 Homozygous EM Giam
(Extensive metabolizer)
CYP2C19*2 Heterozygous IM Binh thuong
(thay d&i tai exon 5) (Immediate metabolizer)
CYP2C19*3 PM Tang
(thay d&i tai exon 4) (Poor metabolizer)




VAI TRO CHUYEN HOA PPI CUA CYP2C19

PIEU TRI TIET TRU H.PYLORI

Sw phén bd céc bién thé
CYP2C19

100%
80%
60%
40%
20%

0%

*3
*2

-*1

Q%XS\@*QQV \i D(‘&%’b @%\P &9

Qgé‘@ ¥ o I
g

S S

Standard dose
/ s \ \
Weapoizsr  Weabolaer  Mesbolasr | Metbolaer
Genotype-specific dosages
. diéu tri thanh cong
: diéu tri thanh cong \hat

doi héi liéu cao gan gap doi dé loai
trie dwoc HP

Clin Pharma Ther.

2001 Mar;69(3):158-68

Hepatogastroenterology.

2003; 50(54):2274-8

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

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




VAI TRO CHUYEN HOA PPI CUA CYP2C19

KIEU HINH VA KIEU GEN CYP2C19

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 T
Pai 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




Hiéu qua tiét tru Helicobacter pylori

Eradication, % * n=200
p<0,05 OAC: omeprazole 20 mg bid + AC
100 - 95.5 95 EAC: esomeprazole 40 mg bid + AC
93.3 92.9* 1 week
90 -
80 - IPM
Il HeteroEM
70 A WEM
60 - CYP2C19 polymorphism:
PM: poor metabolizer
EM: extensive metabolizer
50 - 1

OAC EAC

Sheu et al, Am J Gastroenterol 2005



VAI TRO CHUYEN HOA CLOPIDOGREL CUA CYP2C19

[[Thienopyridine
!

* Clopidogrel |a dang tién

chuyén hod tai gan dé tao
thanh hoat chat &c ché thu
thé P2Y12 cla tiéu cau

e Mirc d6 chuyén hod cla
clopidogrel quyét dinh ndng
do hoat chat trong huyét
twong = hiéu qua chong két
tap tiéu cau




VAI TRO CHUYEN HOA CLOPIDOGREL CUA CYP2C19

e Clopidogrel |13 dang tién e
chat, can phai dugc CYP450 e

chuyén hod tai gan dé tao
thanh hoat chat &c ché thu
thé P2Y12 cla tiéu cau

e Mirc d6 chuyén hod cla el e
clopidogrel quyét dinh ndng
dd hoat chat trong huyét |
twong = hiéu qua chong két " i
tap tiéu cau




VAI TRO CHUYEN HOA CLOPIDOGREL CUA CYP2C19

KIEU HINH VA KIEU GEN CYP2C19

Kiéu hinh va kiéu gen (%)
Dan toc EM IM PM
1 *[2, 13 | *2*2, *2I*3, *3*3
NC Viét nam
(247 .méu) 51,2% 43,1% 5,7%
Nguwoidatrang | 74,5 23,5 i 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



VAI TRO CHUYEN HOA CLOPIDOGREL CUA CYP2C19 VA
KET CUC LAM SANG

I'he NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ”

Circulation: Genomic and Precision Medicine

Efte

ORIGIN, Original Article
- = JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES, 2017 .
Giiillaiia C|II‘IIC¢' _ VOL.7, NO. 3, 151-156 Taylor&Franos
; a CY  tttpss/doiorg/10.1080/200096662017.1347475 Taylor & Francis Group
Soni of Usi O
Katy Si Anti RESEARCH ARTICLE 8 OPEN ACCESS ™ Check or upcstes
ntlp
Coron CYP2C19 genetic variation and individualized clopidogrel prescription in a
Ho-S

cardiology clinic

Seyed abbas Mirabbasi*®, Koroush Khalighi®®, Yin Wu*", Stanley Walker®, Bahar Khalighi=®, 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 Phamacy, Temple University, Philadelphia, PA, USA



NG DUNG Y HOC CA T[—Iﬁ HOA TRONG BENH TIM MACH:
chon lva thudc khang két tap TC

100 12 1
< Clopid !
5 ] pidogre
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S £ 0 T T T | |
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Y% 20
P<0.001
10
0 T T T 1
0 4 6 10 12
Months
No. at Risk
Ticagrelor 9333 8460 8219 6743 5161 4147
Clopidogrel 9291 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 Clopidogrel 121
10— 9.9
Prasugrel
5
Key Safety End Point Prasuggred »
S —
y SE————— e— ]
. i Clopidogrel

0 | 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

6795 6169 6036 5835 5043 4369 3017
6313 6305 6177 5851 5115 4445 3085

Wiviott et al, 2017. Wallentin et al, 2009
ESC guidelines for P2Y12 selection. 2018

L 138 Events
Hazard ratio, 0.81;
95% CI, 0.73-0.90;
P<0.001

t 35 Events

Hazard ratio, 1.32;
95% CI, 1.03—1.68;
P=0.03



NG DUNG Y HOC CA T[—IE HOA TRONG BENH TIM MACH:
chon lva thudc khang két tap TC

100 15
12 Clopidogrel -
St 10 /
£ 0 /
g:-f:" 70 8 Hagor Primary Efficacy End Point Clopidogrel 121
20 . o . . . .
;% 60 P2Y 4, inhibitor selection: Clopidogrel is considered the default
e 50+
24 . s . . . . 9.9
2 4 P2Y 4, inhibitor in patients with stable CAD treated with PCI,
5§ 12
E.z 304 . : : . ; . . Prasugrel
5S¢ . those with indication to concomitant oral anticoagulation, as well
P<0.001
i —— as in ACS patients in whom ticagrelor or prasugrel are contraindi-
0
° > cated. Ticagrelor or prasugrel is recommended in ACS patients
No. at Risk unless drug-specific contraindications exist. Prasugrel 24
Ticagrelor 9333 8628  _... ... ... ... ————
Clopidogrel 9291 8521 8362 8124 6650 5096 4047 Clopidogrel

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).

No. at Risk
Clopidogrel
Prasugrel

0 | 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

6795 6169 6036 5835 5043 4369 3017
6313 6305 6177 5851 5115 4445 3085

Wiviott et al, 2017. Wallentin et al, 2009
ESC guidelines for P2Y12 selection. 2018

L 138 Events
Hazard ratio, 0.81;
95% CI, 0.73-0.90;
P<0.001

t 35 Events

Hazard ratio, 1.32;
95% CI, 1.03—1.68;
P=0.03



KET QUA ESC 2019

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

A Genotype-Guided Strategy for Oral P2Y |
Inhibitors in Primary PCI

Daniel M.F. Claassens, M.D., Gerrit J.A. Vos, M.D., Thomas O. Bergmeijer, M.D.,
Renicus S. Hermanides, M.D., Ph.D., Arnoud W.J. van 't Hof, M.D., Ph.D.,
Pim van der Harst, M.D., Ph.D., Emanuele Barbato, M.D., Ph.D.,
Carmine Morisco, M.D., Ph.D., Richard M. Tjon Joe Gin, M.D.,
Folkert W. Asselbergs, M.D., Ph.D., Arend Mosterd, M.D., Ph.D.,
Jean-Paul R. Herrman, M.D., Ph.D., Willem J.M. Dewilde, M.D., Ph.D.,

Paul WA, Janssen, M.D., Ph.D., Johannes C. Kelder, M.D., Ph.D., Maarten J. Postma, Ph.D.,
Anthonius de Boer, M.D., Ph.D., Cornelis Boersma, Pharm.D., Ph.D.,

Vera H.M. Deneer, Pharm.D., Ph.D., and Jurrién M. ten Berg, M.D., Ph.D.

2751 Patients underwent randomization

J

1370 Were assigned to genoty pe-guided

group

1381 Were assigned to standard-treatment

group

39 Were excluded
6 Underwent duplicate ran-
domization in error
22 Provided only oral informed
consent
11 Withdrew written informed
consent

45 Were excluded
7 Underwent duplicate ran-
domization in error
26 Provided only oral informed
consent
12 Withdrew written informed
consent

1331 Were eligi

ble for analysis

1336 Were eligible for analysis

89 Included before May 12, 2012,
were excluded

J

90 Included before May 12, 2012,
were excluded

1242 Were included in the intention-to-

treat analysis

1246 Were included in the intention-to-

treat a

nalysis

2 Were lost to follow-up at 12 mao

1Was lost to follow-up at 12 mo

1240 Completed 12-mo follow-up

1245 Completed 12-mo follow-up




KET QUA ESC 2019

A Primary Combined Outcome

100+ e Standard-treatment group
54
__ 75 .
e 4
%— Genotype-guided group
o
g 3
o
2 50
v y
=
=
S 1
E
S
254 0 T T T T T T T T
0 45 90 135 180 225 270 315 360
e
0 T T T T T T T T
0 45 90 135 180 225 270 315 360
Days since Index PCI
No. at Risk
Standard-treatment group 1246 1218 1202 1198 1193 1185 1179 1178 1173
Genotype-guided group 1242 1213 1203 1201 1197 1191 1187 1184 1177

B Primary Bleeding Outcome

100+
Standard-treatment group
104
754
&
g Genotype-guided group
@
3 5
E 50
o
2
k]
=
:
v 0 T T T T T T T T
234 0 45 90 135 180 225 270 315 360
0 T T T T T T T T
0 45 90 135 180 225 270 315 360
Days since Index PCI
No. at Risk
Standard-treatment group 1246 1193 1168 1155 1141 1130 1113 1106 1094
Genotype-guided group 1242 1208 1193 1175 1162 1153 1145 1134 1121

Chon lya thudc chdng két tap TC: dinh kiéu gen cho thay loi ich diéu trj vé ca
hiéu qua va chi phi



TOI DA HIEU LUC DUNG THUOC

B. CAC P450 KHAC

s Cytochrome P450 2C9 (CYP2C9):
» CYP2C9 thuéc NST 10924 chira 9 exon.
> Lién quan dén chuyén hoa cla nhiéu thudc khac, nhw
glipizide (Glucotrol), phenytoin (Dilantin), and warfarin
(Coumadin)...
> Kiéu gen CYP2C9*2 va CYP2C9*3 pho bién va lién
quan dén kiéu hinh gidm hoat tinh ctia enzym.



TOI DA HIEU LUC DUNG THUOC

* CYP2C9 la enzym quan
trong chuyén hoa warfarin.

* Nguoico dang enzym
chuyén hod kém thi kha
nang thai trir warfarin giam
nén sé can liéu thap hon dé
giam nguy co xuat huyét ma
van dat muc tiéu diéu tri

Vitamin K epOxide Reductase
Complex (VKORC) subunit 1



TOI DA HIEU LUC DUNG THUOC

WARFARIN % CYP2C9 anh huwéng |
dén toc dé va thoi

$
c .f ) > . A Y
CypiAz \ ;’N’ cyYP2Ce gian thai trw
CYP3A4q 2C8 Variant
“ 7 e ¢

Vitamin K Epoxide

Reductase 7-Hydraxy Warfarin
o - B-Hydroxy Warfarin

N v

ELIMINATED

Oxidized Vitamin K Reduced Vitamin K

COe

Oe

Caiumen'™ Differences in effective concentration by
VKOR C1 genotype

+ VKORC1 tién
doan do nhay "

ctia Warfarin - .

Reynolds et al. Pers Med 2007;4(1):11-31. AA A1

VKOR C1

-glutamyl
carboxylase

Inactive Active
F. I, Vi, IX, X E. N, Vil, IX, X
Proteinse C, S, Z Proteins C, S, Z

S-warfarin




GIAM THIEU TAC DUNG PHU

 Tac dung phu nghiém trong cua

N . VA N » A®31:01 A*33:03 A*68:01
thuoc thU"dng ||en qua den phan Carbamazepine Ticlopidine Lamotrigine
ng qua man hoac mién dich

A ~ , B*35:05 *44: *56:
¢ |V|Ot SO th' dLI! Nevirapine CoIdBr\::d?c?:nes P:ef:rl?)?n

* HOi chirng Stevens-Johnson
* TEN: toxic epidermal necrolysis
 Tuyét lap bach cau

Nevirapine

DQB1*02:01 |
DQA1%02:01 Ximelagatran DQB1*05:02
Lapatinib Clometacin Clozapine




GIAM THIEU TAC DUNG PHU

A ‘A . A _ B*13:01 |  B*15:02
* Nhlleul\nghlen Cuu‘,f:ho tl:lay AI_IILA A*®02:06 Dapsone Carbamazepine
B co ||en guan nh|eu nhat d'en Cold medicines Trichlorethylene Phenytoin

cac phan &*ng qua man nay ——
. - N ’ ? Abacavir B*58:01
* Khi bién chirng xay ra, nguy co Flucloxacilin thopuiiiol
tir vong dao dong tir 10-30%

e Co ché chuwa duoc hiéu biét ro
rang, nhwng co sv lién quan
dén cac phurc hop HLA (human Coamoide | | DQB10604 | | Das1%0605
Ieukocyte antigen) Lumiracoxib Aspirin

DQA1%01:02
Lumiracoxib

Ticlopidine




PHU'C HOP HLA

* Cé vai tro quan trong trong nhan HLA I6p I HLA I8p II
dién mién dich -

* Lop I: A,B,C

* Lop Il: DP, DR, DQ

* Lién quan dén cac phan trng di
ung thudc

* Tinh da hinh rat cao

* Co hon 14.000 bién thé HLA,
trong do locus B va DR co tinh da
hinh cao nhat

peptide
vung nhan dién

mang té bao

Cau truc phan tlr cha HLA 16p | va ll




TAN SuAT LUU HANH HLA TAI VIET NAM

ORIGINAL RESEARCH
oublished: 30 April 2020

Q? frontiers

in Genetics foi: 10,3389/ Tgene, 2020.00083 - —
HLA Tan suat luu
® hanh

- B*15:02 11,9%
B*38:02 7.9%
B*58:01 8 4%

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 Immunclogy, Faculty of Medicine, Unfversity of Medicine and Pharmacy at
Ho Chi Minh City, Ho Chi Minh City, Vietnam



HLA-B*58:01 va di &ng Allopurinol

e Allopurinol Ia thudc hang dau diéu trj gout va tang acid uric mau

* Thuwong gay ra tac dung phu SJS va TEN trén cac dan s6 Pai Loan, Han
Qudc, Thai Lan.

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

e Ti lé lru hanh tai Viét Nam cua HLA-B*58:01 la 6.5 -8.4%
* CA nén xét nghiém cho doi twong ngudi Viét Nam?



HLA-B*58:01 va di &ng Allopurinol

Do et al. Arthritis Research & Therapy (2020) 22:182

https://doi.org/10.1186/513075-020-02273-1 Arthritis Research & Therapy
Risk factors for cutaneous reactions to @

allopurinol in Kinh Vietnamese: results from
a case-control study

Minh Duc Do'!, Thao Phuong Mai*", Anh Duy De™', Quang Dinh Nguyen®, Nghia Hieu Le®, Linh Gia Hoang Le',
Vu Anh Hoang', Anh Ngoc Le”, Hung Quoc Le®, Pascal Richette””, Matthieu Resche-Rigon™'® and
Thomas Bardin®""'@



HLA-B*58:01 va di &ng Allopurinol

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

SCARs {n=31) MCARs (n="74) Contrals {n=395) P value
Demographic features
Age, years, mean (50) 600(159) 457 (117 454 (103) < 00001
=40 2 (65) 20(392) 135 342)
40-65 16 (55.2) 42 (56.8) 240 (63.0)
> 65 11(37.9) 340 11 (28)

Fernale, n (%) 9 (290) 0 0 < 00001
History of allopurinol-induced skin reaction, n (%) 227 (7 4) 2027 0 0.003
Indication for allopurinel, n (%)

Gout 14 (45.2) 72 (973) 305 {100) < 00001

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

Daily dose at reaction onset, mg, mean (SD) 3034 (97.22) 24321102 369.1 (1038) < 00001

Daily starting dose, mg/day, mean (5D) 3032 (844) 156.1 (298) 152.7 (19.8) <0.0001

Daily starting dose > 150 mg, n (%) 27 (87.1) 340 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) 34N 24 8.1) 0.0003

Coronary heart disease 1715 {&7) a 923 0.16

Dyslipidernia 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 29 (935) 681 20073

HLA-B*5B.01 homozygote 7/27 (25.9) 1(164) 7(24.1)

eGFR estimated glomerular filtration rate



HLA-B*58:01 va di &ng 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 (290) 0 333 (40-43453) < 00001
History of allopurincl-induced skin reaction, i (%) 227 (74) 0 78 (6-10,808) 0004
Asymptomatic hyperuricemia, n (%) 15/27 {55.6) 0 NA NA
Allopurinol starting dose > 150 ma/day, n (%) 27 (87.1) 7(1.8) 316 (101-1224) < 00001
Concomitant diuretics intake, n (%) 7126 (265) 0 304 (35-40,018) < 00001
eGFR < 60 ml/min/1.73 m?, n (%) 12/18 (66.7) 7(18) 100 (32-353) < 00001
HLA-B*58:01-positive, n (%) 29 (935) 29 (73) 147 (45-746) < 00001

NA not applicable



HLA-B*58:01 va di ing Allopurinol

il

HLA-B5301 . 147 [ 38, 564|
Starting dose
HLA-B5801 and Starting dose <= 150 mg/day n i 17[ 3, 93]
HLA-B5801 and Starting dose > 150 mg/day » — TI70 [346, 174435]
eGFR
HLA-B5801 and eGFR==60 ml/min/1.73 m2 R 36 [ 8 164
HLA-B5B01 and eGFR-<60 ml/min/1.73 m2 = 52491, 3002
Concomitant diuretic intake
HLA-B5801 without Concomitant diuretic intakeé | G722, 346)
HLA-B5801 and Concomitant diuretic intake | F+i) 2199 [ 81, 59866]
Age :
HLA-B5801 and Age == 65 — B2 20, 328
HLA-B5801 and Age = 65 = i 3372138, B3458]
| T T T 1
1 10 100 1000 100000

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




HLA-B*58:01 va di &ng Allopurinol

'

Non avoidable risk
Mo clinical risk factor For SCAR to allopurinol:
for SCAR to allopurinol Renal insufficiency

Asymptomatic hyperuricemia
Previous cutaneous
reaction to allopurinol

Age > 65 years

HLA-B*58:01 Genotype

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

Fig. 2 A proposed decsion tree for allopurinol prescription in Kinh Vietnamese
L8




HLA-B*38:02 va phan Ung tuyét lap bach cau
do thudc khdng gidp tdng hop
* Thudc khang gidp la nén tang trong diéu tri
cuong giap
* Bién chirng nguy hiém Ia tuyét lap bach cau
hat, ti & tir vong la 10-20%
* C4 thé do nguy co mién dich
* Khdng cé yéu td du doan trudc
* Can cé yéu td du phong va tién doan



HLA-B*38:02 va phan (*ng tuyét lap bach cau
do thudc khdng gidp tdng hop

Nghién ctru cho thay cé maéi lién quan gitra yéu to di truyén va bién chirng tuyét lap bach cau do
thuéc khang gidp téng hop.

Pei Lung Chen | CL Cheungva | Yayi Heva Par Hallberg
va cong su! cong su? cong su3 va cong su?

N3m coéng bo
Qudc gia

SO ca bénh
S6 ca chirng
Phuong phap

Cac diém da
hinh lién quan

OR

2015
bai Loan
42

1208

Genome wide

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

21.48

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



HLA-B*38:02 va phan (*ng tuyét lap bach cau
do thudc khdng gidp tdng hop

e Ti 1é lwu hanh HLA-B*38:02 tai Viét Nam: 5.6 - 6.8%

* C4 lién quan dén bién chirng tuyét lap BC hat do dung thudc khang
giap 0 nguoi Viet Nam?



HLA-B*38:02 va phan Ung tuyét lap bach cau

do thudc khdng gidp tdng hop

2. 1A Hindawi
L4 TI | e I L International Journal of Endocrinclogy
* Volume 2018, Article 1D 7965346, 5 pages
hittpassdoi.org/10.1135/201 B7903340

¢ Cé Ilél Hindawi
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(aD )N

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 (3*°

'Department of Physiology, Faculty of Medicine, University of Medicine and Pharmacy, Ho Chi Minh City, Vietnam
Department of Endocrinology, Cho Ray Hospital, Ho Chi Mink 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
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Tance 2 Baseline characteristics of agranulocytosis and control cases.

Agranulocytosis cases Control cases

Characteristic R A P value
g/ 423 (10.) 41(138) 0.30
Female sex. N (%) 20 (93.3) 59 (72.8)

Antithyroid drug, N (%) 0.66
PTU 2{9:5) 8(99)

MMI 19 {90.5) 73 (90.0)

ATD duration, N (%) nfa
<3 months 18 (83.7) 0

3-18 months 2{93) 34 (42.0)

=18 months 1 (4.8) 47 (58.0)

Initial ATD dose

Mean (8D)

PTU (mg/d) 250 (70.7) 2875 (115.7) ]
MMI (mg/d) 189 (39) 20.545.7) 0.30
Dose of ATD at the time of recruitment i
Mean (8D)

PTU {mg/d) 250 (70.7) 73 (37.8)

MMI {mg/d) 20.5 (3.6) B8 (4.8)

Fever, N (%) 20 (95.2) nfa

Sore throat, N (%) 13 (82.0) nfa

Jl"lr::z::: ?;uﬂnjuhfyrfs at the time of recruitment (cell{ul ) 170 (35.2) 12553 (173.7) s
Thyroid hormone at the time of recruitment

Median {Q1-Q3)

FT3 (pg/mlL) 649 (2.7-14.45) 36 (2.8-7.1) {0.001
FT4 (pg/mL) 4265 (15.07-65.83) 126 (8.8-255) 0.0001
TSH (mIU/L) 0.01 (0.004-0.14) 0.058 (0.004-2.37) 0.156
Recover period (da i

.-unﬁ.m’?gz_qg; ¥ ) i

Death, N (%) 2(95) nfa

ATID: antithyroid drog: FTU: propylthiouracil; MM methimazole.



Tance 3: Association between HLA-B*38:02 and agranulocytosis events,

HLA-B*38:01 Agranulocytosis cases Control cases OR (95% CI) P value

Positive 11 3

286 (6.3-1202)
Negative 10 78 [

en
[=a
=

[e—
=




HLA-B*15:02 va Carbamazepin

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

* PAi v&i ngwdi khdong mang alen nay, nguy co SJS van cé nhwng rat
thap

» Puoc phat hién bang phuong phap GWAS: genome wide association
study

* CO su lién quan mat thiét gitra bién thé HLA-B*15:02 va SIS khi dung
carbamazepine
e Co tuvong tac chéo gilra carbamazepine va oxcarbamazepin



HLA-B*15:02 va di tng Carbamazepin

* Tan suét lwu hanh HLA-B*15:02 Carbamazepine Induced SJS
tai cac nuoc chau A cao ,_ High fever, malaise, blistering
' o Carbamazepine g e
e Tai Viét Nam: 12.1 -13.5% tuy o L i
hid , m Epileptic seizures , e
ngnien cuu neuralgia, and other | RSl BN
~ , , . n " neural diseases
* FDA khuyén cao xét nghiém tam o ADR: SISTTEN Stevens-Johnson
’ , R ' Syndrome (S1S)
soat trudc khi dung - and Todc

. Epidermal
carbamazepine Necrolysis (TEN)



TOM TAT

* Pharmacogenetics/Pharmacogenomics la chuyén nganh madi nghién
ctru vé moi lién quan gitra dap &rng thudc cla ca thé vai cac yéu to di

truyén

* DAy la bwdc tién trong qua trinh ca thé hoa diéu tri (Personalized
medicine) nham tdi da hod hiéu qua va gidm thiéu tac dung phu cda

diéu tri thudc

Symtom-based

Cohort-based

Intuition
Medicine

Evidenced-based
Medicine




XIN CHAN THANH CAM ON!!1

......... 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.

Mm 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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