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“TINH DA HINH CUA MEN CYP2C1g
VA VIEC SU DUNG THUOC P.PI

BSCKII TRAN NGQC LUU PHUONG
BM NOI - PAI HQC Y KHOA PHAM NGQC THACH
Phé khoa N¢i Tiéu Hoa — BV Nguyén Tri Phuong

NGUYEN TRI PHUGNG

/::’

CO CHE TAC DUNG CUA CAC THUOC PPI
v' PPIs chi la tién chét (pro-drug)
v' Hép thu vao mau >>> tiéu quan bai tiét ciia TB THANH TIET

ACID (caniculus) >>> hoat héa THANH DANG
SULPHENAMIDE trong méi truwéng acid >>> BAM DINH VA (¢

ché bom proton

v' Hoat héa nhanh / cham tuy thudc:

» pKa cua PPI
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Blood Cytosol Secretory Canaliculus
" (pH 7.4) (pH 7.1) (pH <2.0)

P.P.I

* Wolfe MM, Sachs G. Gastroenterology. 2002;118(2 Suppl 1):S9

,/J —— =

 KHONG PHAI TAT CA CAC BOM PROTON DEU HOAT HOA O
CUNG 1 THOI DIEM

Chi ¢6 cac bom proton dwore hoat héa méi cé kha ning tiét acid;
tuy nhién khong phai tat ca cac bo'm proton déu & trang thai hoat héa 13

Cac bom
proton chuwa
dworc hoat héa

H, = Histamine
ACh = Acetylcholine

Gastrin

Té& bao thanh chwa hoat héa

1. Blair JA etal. J Clin Invest. 1987;79:582-587.

2. Sachs G. Pharmacotherapy. 1997;17:22-37.

3. Del Valle J et al. Acid peptic disorders. In: Yamada et al, eds. Textbook of Gastroenterology. 4th ed. Philadelphia,
Pa: Lippincott Williams and Wilkins; 2003:1321-1376.
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- PPIs chi gén véi bom proton da
duoc hoat hda

Vén con nhiéu
bo'm proton
chwa dwoc hoat
héa

PPI

PPI

1. Del Valle J et al. Acid peptic disorders. In: Yamada et al, eds. Textbook of Gastroenterology.
4th ed. Philadelphia, Pa: Lippincott Williams and Wilkins; 2003:1321-1376.

-1 Daday(pH1-2) :
PPI RAT DE Bl HUY BO1 ACID DA DAY
Hoa tan I&p vo gelatin

Rudt non (pH >5.5)
PPI duoc hap thu thu dong, van
chuyén vao trong mau

3 PPl duoc hoa tan thu dong vao
té bao chat cla té bao thanh

PPI =» dang hoat déng khi tiép xuc vdi
acid tai tiéu quan bai tiét cla TB thanh

5 PPl gan két v&i gé’c cystein ty do clia bom
proton & tc ché bom proton
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On the initial administration

‘ Rabeprazole

Ly |nhibition of proton pumps
in all areas of gastric glands

|Other PPIs

Ly Instfficient inhibition of proton pumps
in weakly acidic environment

* Shin JM, Cho YM, Sachs G. Chemistry of covalent inhibition of the gastric (H+, K+)-ATPase by proton pump inhibitors. J Am Chem Soc 2004; 126:7800.

In Vitro Chemical Activation of PPls
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» Men CYP2C19 : Protein c6 490 acid amin

> Men CYP2C19 chuyén héa khoéang 80% PPI

> Tinh da hinh ctia men CYP2C19 c6 thé &nh hwéng hiéu qua
diéu tri cha PPI

Desta Z, Zhao X, Shin JG, Flockhart DA, Clin Pharmacokinet. 2002;41(12)

T

16 vé hé thong
Cytochrome P450 (CYP 450)

Family Subfamily Subtype
CYP1 A 1A1, 1A2
A 2A6
B 2B6
CYP2 ] 2C8, 2C9, 2C10, 2C18, 2C19
D 2D6
E 2E1
CYP3 A 3A3, 3A4, 3A5, 3A7




| Drug Oxi
Drug Metabolism

by Individual Cytochrome P450's

Family of enzymes (CYPs) in liver

Proportion of Pharmaceuticals Metabolized Major P450 Content of Human Liver

( <«
S
%

Shimada et al, 1994

EYPTClQETJBstrates

S-mephenytoin
hexobarbital
R-mephobarbital
phenytoin
diazepam
citalopram

omperazole
lansoprazole
pantoprazole

R-warfarin (8-OH)
propranolol (in part)
imipramine
clomipramine
amitryptylline
proguanil
teniposide
nilutamide
indomethacin
Moclobemide
Clopidrogrel
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GEN MA HOA CYP2C19 :

> Nam trén NST 10, gébm 9 exon
> Allele gbc hoang dai : wt (CYP2C19*1)

> C6 khodng 20 allele dot bién : CYP2C19*2 2
CYP2C19*17, CYP2C19*26

Goldstein J, Joyce A, de Morais, Sonia MF, Biochemistry and molecular
biology of the human CYP2C subfamily, Pharmacogenetics and

Genomic,1994, 4

>Dot bién CYP2C19*17 lam TANQ hoat tinh men, chwa
gap trén nguwdi chau A, chu yéu BAC AU.

Yamada H, Dahl M-L, Lannfelt L, Viitanen M, Winblad B, Sjoéqvist F,, Eur J
Clin Pharmacol 1998, 54(6)

> HAI dot bién quan trong lam mét hoat tinh men
chuyén héa thuwérng gap & dan chau A

s m1 trén exon 5 (CYP2C19*2)

% m2 trén exon 4 (CYP2C19*3)

- Chaudhry AS, Kochhar R, Kohli KK;, Indian J Med Res 2008, 127
- Lee SJ,, Frontiers in Genetics, 2013, 3




TINH DA HINH CUA MEN CYP2C19

wt / wt homozygous EM ( Extensive
Metabolizer)

Heterozygous EM (Intermediate

PM (Poor Metabolizer)

Goldstein J, Joyce A, de Morais, Pharmacogenetics and Genomic,1994, 4

EM: extensive
| metaboliser

" Chuyen hdéa manh
= = (*1/*1)

PM: Poor metabolizer/
Chuyén hoa kém

IM: Intermediate metabloizer
Chuyén hda vira

= = (*1/-2)
= = (*1/*3)

= (*2/*2)

-1
]
= = (*2/*3)
= = (*3/*3)
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Chuyén héa cta cdc thubec PPI

(== )= G = G
lcvmc X\;m

( Omeprazole suice ) ((Omeprazole sutione )cﬂ,C..-__ D)

“—jih-( SHyory D= )
(w«i--u-)\‘(w-n-)

%( = DS G D
) B D =2 )

K\ . ) . _ = -
= > D
C CYP2C19
Cianciolo G et al. Minerva Urol Nefrol 2007; 59 (2)

Abelo A et al. Drug Metab Dispos 2000; 28 (8):
( e ) ( e e T)shizaki &Y. Horai,Aliment Pharmacol Ther 1999; 13 (Suppl. 3),

>

Anh hwéng tinh da hinh CYP2C19 Ién dwoc dén
hoc va kha ndng trc ché tiét acid cua cédc PPI
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OMEPRAZOLE s

CYP2Ca19
® PMs
O EMs
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12 16 20 24

Sohn, JPET 262: 1195-1202; 1992

Tac dong cia da-dangkieu hiniCVP2C19 lén—
duroc dong hoc clia PPI

Ti s6 ctua AUC cua cac thuéc PPI gitra 2 nhém PM /EM

Effect of CYP2C19 Polymorphism
on Pharmacokinetics of PPIs

Ratio of AUCpy / AUCem

0

Omeprazole Pantoprazole Lansoprazole Rabeprazole

AUC = area under the time versus plasma concentration curve
EM = extensive and intermediate metabolizers
PM = poor metabolizers

Modified from Ishizaki, T. and Horai, Y. : Aliment. Pharmacol Ther. 1999: 13 (Suppl.3); 27-36
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TAC DUNG DUY TRI pH MUC TIEU G CAC NHOM THUOC

L] Khong ding thude
Dung doéi khang thy thé H2
] Dung trc ché bom proton H+

24 h -
i 16 h —| Loét hanh Trao ngwoc da Tiét trir Helicobacter
by ta trang day thyue quan Pylori
£ | 8h-
:,3'
| | ] -
pH >3 pH > 4 pH=>5

’ Do pH trong da day

Laurence L. Brunto, Bruce A. Chabner,Bjorn C. Knollmann (2011),
Goodman & Gilman s Manual of Pharmacology and Therapeutics

CYP2C19 phenotype &intragastric pH =
Placebo . Omeprazole

Breakfast OPZ 20mglLunch Breakfast

- |

-0~ homEM (n=5) -0~ homEM (n=5)
o helEM (n=4) 70 \ A -0 hefEM (Ln)
\ -~ PM(n=6)

=
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o
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Impact on Gastric pH

[=)]

B £V (n=6)
1M (n=6)
B PM(n=6)

w B~ U

<
=
©
=
c
(=]
=
(=3
=
e
=
¥
=

- N

Omeprazole 20mg/day Rabeprazole 10mg/day

Subjects are H. pylori negative healthy volunteers

B N Sukegawa,M. et al, Gut. 1999; 45(5uppl. V): A105

CYP2C19 phenotype&uintragastric pH_

Impact on Daytime and Nighttime Gastric pH

DAYTIME NIGHTTIME

*k *

~J
A U o

Median pH on day 7

w B~ U o

Median pH on day 7

w

Rabeprazole 20mg/day

Lansoprazole 30mg/day

EM M PM M PM
(n=7) (GE)] (n=4) (n=7) (n=9) (n=4)

Subjects are H. pylori negative healthy volunteers
*p<0.05, **p<0.01 vs. PM Adachi K, et al. Aliment Pharmacol Ther. 2000: 14; 1259-1266
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Liéu OME Intragastric pH
Shirai, Aliment 20mg x1 ]
Pharmacol Ther, 2001,
15 20m 2
Pharmacol Ther, 2006,2

- 47

LOAI THUOC % thoi gian pH >4 50 git pH trung binh

Esomeprazole, 40 mg 5843 140 404
Rabeprazole, 20 mg 50.53 101 370
Omeprazole, 20 mq 49.16 18 35
Lansoprazole, 30 mg 4798 15 336
Pantoprazole, 40 mg 419 10.1 33

Miner P Jr, Katz PO, Chen Y, et al. Am J Gastroenterol.
2003;98:2616-2620
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Anh hwéng tinh da hinh CYP2C19 Ién két qua diéu
tri tiét tree H.Pylori

Dung PPI trong phac dé diéu tri H.Pylori

» Tang pH/DD = khang sinh bén virtng (AMOX)
» pH cao = ndng dd khang sinh / da day cao
> PPI cling 1a thubc e ché H.Pylori.

Brunto LL, Chabner BA, Knollmann BC (2011), Pharmacotherapy of Gastric Acidity,
Peptic Ulcers, and Gastroesophageal Reflux Disease, Goodman & Gilman’s The
Pharmacological Basis of Therapeutics, McGraw Hill, 12th edi

5/30/2018
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Dung PPI trong phac dé diéu trj H.Pylori

» Chi dung Amox — Clari - diét 26%
Thém OME - DIET 95%

» Dung Metro — Clari - diét 72%
Thém OME - diét 91%

Lind, Gastroenterology, 116 (1999)

Ii;npact of CYP Phenot%pe and Clarithromycin

Sensitivity on H. Pylori Eradication

Fa_ilure group (n=35)

Eradicated group (n=226) 4

Resistant ¥
6.2% L P<0.001
—>

A Sensitive 4 .
b 93.8% 4
sinh CLARI

Fail =35
Eradicated group (n=226) ailixe grougin=35)

*Seven-daly
Omeprazole-based or
lansoprazole-based
triple therapy with
amoxicilline and

clarithromycin in
261 patients. CYP2C19
Furuta et al. Clin Pharmacol Ther 2001; 69(3): 158-168
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80 Total cure rate = 52% (n=62)
% S (n=25)
s 60 =
5
§ 50
S 40 -
o 30 - (n=28)
20 -
10 -
0 o
wt/wt wt/ma mi/m2
EM wt/m2 mi/mi
IM PM

Omeprazole 20 mg/day for 6-8 weeks
Amoxicillin 2000 mg/day for 2 weeks

T. Furuta et al., Ann. Int. Med., 129: 1027-1030, 1998

Phac do Ti I tiét trir thanh céng

Furuta T, Ann Intern OAC/ LAC |72,7% 92,1%
Med, 1998, 129

Shen, Aliment 86,9% 84,4%
Pharmacol Ther, 2005,

Inaba, J. Gastroenterol | QAC 76,2% 88,9%
Hepatol, 2002,17

Chi, J Chin Med Assoc., | RAC 80,9% 89,8%
2010; 73(4)

5/30/2018
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Khuyén cdo cua H6i Nghi Maastritch

Nén nudi cay H.Pylori va khao sat tinh da hinh cia men
CYP2C19 dé cé diéu tri thich hop cho tirng bénh nhan sau 2
lan tiét trir that bai

Malferheiner P, Megraud F, OMorain C et al., Management of
Helicobacter pylori infection-The Maastricht IV/Florence Consensus report,
Gut 2012, 61(5)

THU'C TE TINH PA HINH CYP2C19 TREN BENH
NHAN CHAU A VA VIET NAM ?

Tran Ngoc Lwu Phwong, Pham Hung Van (2014). Tinh da hinh ctia enzym
CYP2C19 trén bénh phén Viét Nam bj viém loét da day ta trang do nhiém
H.pylori da dwoc dieu tri, Tap Chi Khoa Hoc Tiéu héa Viét Nam, 1X (37)

17



THIET KE NGHIEN CUU :
Nghién clru cat ngang (cross-sectional study)

cO MAU :

» THUYC TE CHON BU'QC 251 BENH NHAN

-THU THAP DU LIEU THEO MAU
- NOI SOI DA DAY + SINH THIET

1 MAU MO HANG VI 1 MAU MO HANG VI
1 MAU MO THAN VI 1 MAU MO THAN VI

1 MAU MO GOC BO' CONG NHO NEU CLO TEST (+)/ 1gio

NUOI CAY BINH DANH + KSBO
g THL’IJ NGHIEM CLOTEST + KIEU GEN POC LUC VacA - CagA

- XAC BINH CAC Allele CUA
MEN CYP2C19 BANG CACH
GIAI TRINH TV GEN

(Gene sequencing)

5/30/2018
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KET QUA

TAN SUAT ALLELE DOT BIEN LAM MAT HOAT
TINH MEN CYP2C19

28.69%

B ALLELE GOC (wt)
OALLELE DOT BIEN (ml) lam giam hoat tinh men
B ALLELE DOT BIEN (m2) lam giam hoat tinh men

19



Allele dot | Allele dot DAN SO
bién(m1) | bién (m2)
Nghién clru nay 28,69% 597% | VIET NAM
Lee SS [14] 26,4% 49% | VIET NAM
(Nguoi tinh nguyén)
Kim [13] 28,4% 10,1% | HAN QUOC
Chen [3] 24,7% 33% | TRUNG HOA
Sugimoto [26] 27.9% 128% | NHAT BAN
Tassaneeyakul [28] 29% 3% THAI LAN
Robabeh et al [21] 23,57% 20% IRAN
Pang YS [19] 28% 6% MALAYSIA
Hamdy et al [11] 11% 02% | AICAP
Luoetal [16] 18,2% 0,8% MY goc PHI
Persson et al [20] 14% 3% ETHIOPIA
Gaikovitch et al [8] 11,4% 03% | NGA
Scordo et al [24] 11,1% 0% Y
Goldstein JA [10] 13% 0% MY DA TRANG
Yamada H [30] 14% 0,1% THUY PIEN
Allabi [1] 9.1% 0% BI

PHAN BO KIEU HINH CUA MEN CHUYEN HOA

CYP2C19

43.43%

>

O CHUYEN HOA THUOC CHAM (PM)
O CHUYEN HOA THUOC TRUNG BINH (IM)
B CHUYEN HOA THUOC NHANH (EM)

5/30/2018
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PHAN BO KIEU HINH CUA MEN CYP2C19.0’ CAC

SAC DAN KHAC NHAU
EM | IM | PM DAN SO
Nghién clru nay $343% | 49% | 757% |VIET NAM
Lee SSetal [14] 49% | 418% | 72% |VIET NAM
Nguoi tinh nguyén
Robabehetal [21] | 3786% | 5144% | 10,7% |IRAN
Pang YS [19] 4% | 46% | 12% |MALAYSIA
Masimirembwa [18] | 77% | 194% | 36% |ZIMBABWE
Gaikovitchetal (8] | 78,7% | 193% | 3% |NGA
Scordo et al [21] 794% | 189% | 17% |Y
Allabi etal [1] 834% | 15% | 16% |BI

HAI dét bién m1 va m2 véi ti 1é cao = kiéu hinh

IM& PM nhiéu = cé lgi cho dan chau A va Viét Nam

bi loét da day ta trang vi gidm chuyén hda PPI.

Can than trong khi dung thudc di kém :
CLOPIDROGREL, DIAZEPAME, PHENYNTOIN

Than trong khi dung PPI liéu cao & nhirng trvong
hop viém da day man TEO & BENH NHAN VIET
NAM

5/30/2018
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Kimura K., An Endoscopic Recognition of the Atrophic Border and its
Significance in Chronic Gastritis, Endoscopy, 1969

Tap Chi Khoa Hoc Tiéu Hoéa Viét Nam, 2009.

Dang teo niém mac Nong d¢ acid dich vi (mEq/lit)
ndi s0i Trung binh P léch chuan
C-1 125 +8
C-2 101,7 +3,6
C-3 719 + 5,6
0-1 61,4 +43
0-2 449 +34
0-3 16,5 + 5,4

5/30/2018
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e
-

- PPI VA CLOPIDOGREL

E 3 0,_-OCH;
CYP3A4 mc’j@‘jb
CYP2B6 HS ¢

2-oxo-clopidogrel CYP2C19
CYP2C19 CYP2C9
CYP1A2

CYP2B6

0. _~OCH,
"IQ
Cl

Clopidogrel

1
s

Dung déng thoi PPl & Clopidrogrel : Giam kha nang e
ché két tap tiéu cau

23



CHUYEN HOA THUOC Uc ché KET TAP TIEU CAU

CYP1A2, CYP2B6,

. CYP2C19 YP2B6, CYP2C9, CYP2C19,

CYP3A4, CYP3AS
———— {2-Oxo-clopidogrel (inactivéy) —————> (_#
lcea

SR-26334 (inactive)

CYP2B6, CYP2C9, CYP2C19,
CYP2D6, CYP3A4

-—> R-95913 (inactive) ) ———p R 138727 (actave)

c.
CYP3A4, CYP3A5
————> (| AR-C124910XX (active) )

lcvpsm

Stuart A Scott et al, Expert Opin. Drug Metab.
Toxicol.(2014) 10(2)

AR-C133913XX (inactive)

» The relevance of the drug interaction on clinical
outcomes has been inconsistent and largely reported
from non-randomized observational studies; however,
patient subgroups with higher overall cardiovascular risk
and/or thosefwho are CYPZCTY Toss-of-function allele

carriers may [oe more sensitive to the interaction.

5/30/2018
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» As the clinical significance of the clopidogrel/omeprazole
interaction cannot be completely excluded by the
_available data, consideration of alternative antiplatelet
agents (e.g., prasugrel, ticagrelor) and/or other PPIs
(e.q., pantoprazole, rabeprazole) may be considered|for
patients with a higher overall cardiovascular risk when
concomitant PPl use is warranted.

Table 2. Proton pump inhibitor (PPI) metabolism and
potential for interaction with clopidogrel.

Proton pump Cytochrome Interactio
inhibitor (PPI) P450 metabolism potential*

Omeprazole Major: CYP2C19 High
Minor: CYP3A4

Esomeprazole Major: CYP2C19 Moderate
Minor: CYP3A4

Pantoprazole Major: CYP2C19 Low
Minor: CYP3A4

Lansoprazole CYP2C19 Moderate
CYP3A4

Rabeprazole Major: Non-enzymatic Low |
Minor: CYP2C19
Minor: CYP3A4

5/30/2018
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-PPI—-CLOPIDROGREL : CHAU A=

Recent studies in East Asian cohorts suggests that
the potential of PPIs to aftenuate the efficacy of
clopidogrel could be minimized by the use of newer
PPIs with weaker affinity for the CYP2C19 isoenzyme,
namely, pantoprazole, dexlansoprazole, and
rabeprazole

Duowu Zou (2017) , East Asian perspective on the interaction between proton pump
inhibitors and clopidogrel, J. Gatroenterol and Hepatol. , 32 (6)

» FDA =Thong tin ké toa cliaiPlavix: ——

—Frénh sir dung ddng thoi omeprazole & esomeprazole. Trong

cac nghién ctru 1am sang, omeprazole da dugc ching minh giam

c6 y nghia hoat tinh khang két tap tiéu cau cua Plavix khi sir

dung ddng thoi hodc cach nhau 12h.

> Viéc giam hoat tinh khang két tép tiéu cau cua Plavix dugc
chtng minh xay ra twong tu & Esomeprazole khi sir dung dong
thoi véi Plavix.

° Dexlansoprazole, lansoprazole va pantoprazole rabeprazole it
anh huwong dén hoat tinh khang két tap tiéu cAu ciia Plavix
hon omeprazole & esomeprazole”

» EMA
> P& nghi cap nhat: nén ngung st dung clopidogrel va omeprazole
hoic esomeprazole. Khong cé co so viing chic dé mé rong canh
bao tdi cac PPI khac

Qe
o

References: 1) Plavix Pl — FDA updated Sep 2016
) EMA Update dated 10.22.10:

5/30/2018
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TAKE-HOME MESSAGE ——— s

PPI diéu tri rat hiéu qua trong nhiéu bénh ly lién quan dén acid da
day trong

MEN CYP2C19 : MEN CHUYEN HOA PPI va nhiéu thudc , PAC
BIET CLOPIDROGEL

O’ bénh nhan Viét Nam, ti 1é d6t bién cho kiéu hinh men
chuyén héa cham chiém khong qua 10% va cho kiéu hinh
men chuyén hoa trung binh chiém khodng %

TAKE-HOME MESSAGE ——— e

Can chu y khao sat kiéu hinh CYP2C19 TRONG TRUONG HQP
LOET, GERD khang tri hodc nhiém H.P that bai diéu tri 2 1an.

Dung chung CLOPIDROGREL, nén Iwa chon PPI c¢6 twong
tac thap: RABEPRAZOLE, PANTOPRAZOLE.

Than trong dung PPI liéu cao & bénh nhan viém da day man
teo nhdt la nhirng ngwoi o6 kiéu hinh CYP2Ci9 chuyén héa
trung binh va kém.

5/30/2018
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