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\|> TONG QUAN

1. PPI 14 gi?

» Thubc trc ché bom proton.

» Thudc e ché tiét acid da day
manh nhat hién co.

P Proton

P Pump > Puoc st dung rong rai trong diéu tri:

| Inhibitors
X Va4
Trao ngwoc da day Loéet da day
thwe quan. ta trang.

4

LiverTox: Clinical and Research Information on Drug-Induced Liver Injury [Internet]. Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases; 2012—. Proton Pump Inhibitors. 2019 Apr 15. PMID: 31643228.



\> TONG QUAN

2. Lich str phat trién
o Omeprazole

— (Prilosec)
24HR 1995
pnﬂé]ap Lansoprazole
Lansoprazole delayed-release capsules 15 mq / acid reducer . C
T (Prevacid)
o Rabeprazole [ _
—— (Aciphex) AcipHex
\ . | 2000 |
e 3 Pantoprazole ¢ ) )
PROTONIX® .
l (pantoprazole sodium) | ( P roto n |X)

‘ forpehyo:mseOraISuspenslon'i
O 2001
o Esomeprazole

(Nexium)
v Dexlansoprazole @
Dexlansoprazole iuse) ( D e X I I a n t)

v

LiverTox: Clinical and Research Information on Drug-Induced Liver Injury [Internet]. Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases; 2012—. Proton Pump Inhibitors. 2019 Apr 15. PMID: 31643228. S
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'ﬁ' A : Gan day, Tenatoprazole — mét PPl imidazopyridine

7 /, -~ ,
/(I )—. N | méi cb thdi gian ban hly kéo dai c6 thé mang lai loi thé
0”7 SN N 7\ '
l
l
|

hon so v&i nhirng thubc nhém benzimidazole, di chwa

0— dwoc phé duyét st dung trén 1am sang.

D A T T

Tenatoprazole \

Strand, D. S., Kim, D., & Peura, D. A. (2017). 25 Years of Proton Pump Inhibitors: A Comprehensive Review. Gut and liver, 11(1), 27-37. https://doi.org/10.5009/gnl 15502



Gan day da phat trién cac PPI va cac PPl tac dung kéo dai méi nhw
ilaprazole, AGN 201904-Z, azeloprazole hoac anaprazole, c6 tac dung

tot hon doi véi tang tiét acid vé dém va giam triéu chirng nhanh hon.

ES

HC O—gn,
He” N\%S/\@\CH, =~ °N O
N o = \l g N
L 7o VAR
€

llaprazole Tablets
10 mgne
?Lﬁ'ﬁf.| O )
llaprazole - AGN 201904-Z Azeloprazole Anaprazole

Wiesner, A., Zwalinska-Wcisto, M., & Pasko, P. (2021). Effect of Food and Dosing Regimen on Safety and Efficacy of Proton Pump Inhibitors Therapy-A Literature Review. International journal of environmental research and
public health, 18(7), 3527.



\> TONG QUAN

2. Lich st phét trién

> Hién nay c6 sau PPl dwoc chap thuan dé sir dung tai Hoa Ky.

Table 1

Commercially Available Proton Pump Inhibitors in the United States
Drug Dosages,mg 1V Liquid or suspension Generic Over-the-counter
Omeprazole 10, 20, 40 Yes No Yes Yes
Esomeprazole 20,40 Yes Yes Yes Yes
Lansoprazole 15, 30 Yes Yes Yes Yes
Dexlansoprazole 30, 60 No No No No
Pantoprazole 20,40 Yes Yes Yes No
Rabeprazole 20 No No Yes No

LiverTox: Clinical and Research Information on Drug-Induced Liver Injury [Internet]. Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases; 2012—. Proton Pump Inhibitors. 2019 Apr 15.
PMID: 31643228.



2. Lich str phét trién

Tai Viét Nam, c6 5 PPl bao gom Lansoprazole, Omeprazole, Esomeprazole,
Pantoprazole, Rabeprazole dwoc quy dinh vé thanh toan bdo hiém y té. Trong
do, Omeprazole 10mg dwoc xép vao danh muc thudc khong ké don.
Quy bao hiémy té thanh toan theo chi dinh trong to huwwdng dan sty dung thuéc kem
theo hd so ddng ky thubc da duoc cap phép hodc huéng dan chan doén va diéu tri
clia BO Y té hodc chi dinh dw phong loét da day ta trang, xuat huyét tiéu hoa tai da

7)

day, ta trang do stress & bénh nhan hoi stre tich curc.

1. Théng tw s6 01/2020/TT-BYT ngay 16/01/2020
2. Théng tw s 07/2017/TT-BYT ngay 03/05/2017 9



1.

United States Canada
40-59 years 40-59 years'
Antidiabetic agents 8.8 Antidiabetic agents 66

. . . Proton pump inhibitors
Analgesics (pain relief) (reduce stomach acid)
ACE inhibitors = f

(high blood pressure)
Lipid-lowering drugs
(high cholesterol)

(high cholesterol)

13.9 Antidepressants

Antidepressants 15.4 Analgesics (pain relief) 10.4

60-79 years 60-79 years
I{’rré)éggepgtnow% ;r::r“b;gcrjs; | Antidiabetic agents 14.8
ACE inhibitors ACE inhibitors

(high blood pressure)

Beta blockers (high blood
pressure, heart disease)

(high blood pressure)

Proton pump inhibitors
{reduce stomach acid)
Antidiabetic agents Analgesics (pain relie

Lipid-lowering drugs
(high cholesterol)

Lipid-lowering drugs

45.0 (high cholesterol)

1 ]
0 10 20 30 40 50 0 10 20 30 40 50
Percent Percent

PPIs

PPl 1a mét trong nhirng loai thuéc dworc

ké don thwdng xuyén nhat trén thé giéi.

'Estimates for Canadian adults aged 40-59 may be unreliable and should be used with caution,

NOTES: Primary indication for the use of the drug class is in parentheses. ACE is angiotensin converting enzyme. Access data table for Figure 4 at:

https /fwww.cde.govinchs/data/databriefs/db34 7_tables-508 pdf#4.

SOURCES: NCHS, National Health and Nutrition Examination Survey, 2015-2016, and Statistics Canada, Canadian Health Measures Survey, 2016-2017.

Nhiing loai thudc theo toa phé bién nhat & nguoi Iém tor 40-79
tudi, theo nhém tudi: Hoa Ky, 2015-2016 va Canada, 2016—2017

Top 10 chi tiéu lién quan dén thudc trong

linh vwe y té qudc gia clia Hoa Ky

Raoul, J. L., Edeline, J., Simmet, V., Moreau-Bachelard, C., Gilabert, M., & Frénel, J. S. (2022). Long-Term Use of Proton Pump Inhibitors in Cancer Patients: An Opinion Paper. Cancers, 14(5), 1156.

2. Hales CM, Servais J, Martin CB, Kohen D. Prescription Drug Use Among Adults Aged 40-79 in the United States and Canada. NCHS Data Brief. 2019 Aug;(347):1-8. PMID: 31442200.
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3 . T\I n h h \I n h s l]’ d u n g th u 6c Characteristics of new proton pump inhibitor {PPI) users
Overall 18-65 years > 65years
Nghién ctru trén bénh nhan st dung PPI e e
tai bénh vién Jinshan (Trung Quoc) -
Male 6717 (47) 5728(48) 989 (43)
18.435 Téng ngu,(‘),l SL’P dung PPl Female 7502 (53) 6193 (52) 1309 (57)
Age, years, mean (SD) 49 (15) 45 (12) 73(6.2)
Characteristics of PPI therapy
Omeprazole 4661 (33) 3792(32) 869 (38)
14 - 219 Ng U’é’l dl] ng mé’l (77 %) Rabeprazole 4356 (31) 3720(31) 636(28)
Esomeprazole 277 (2.0) 198 (1.7) 79(3.4)
Pantoprazole 3853 (27) 3296 (28) 557 (24)
Lansoprazole 1072 (7.6) 915 (7.7) 157 (6.8)
11.921 ——— Nguwoidung co do tudi 18 — 65 (84%) No of PPI dispensing
Mean (SD) 1.8 (1.5) 1.8(1.5) 2.0(1.9)
1 8443 (59) 7128(60) 1315 (57)
< . X ~ 2 3291 (23) 2811(24) 490(21)
Omeprazole la loai thuoc dwoc ke toa _II . 35 (6) 1012(65) 223 (00)
ph (o) b ien n hat c 4 or more 1250 (8.8) 970(8.1) 280 (12)

LiuY, zZhu X, LiR, Zhang J, Zhang F. Proton pump inhibitor utilisation and potentially inappropriate prescribing analysis: insights from a single-centred retrospective study. BMJ Open. 2020 Nov
26;10(11):e040473. doi: 10.1136/bmjopen-2020-040473. PMID: 33243802; PMCID: PMC7692833. 11



3. Tinh hinh st dung thuoc

Nghién ctru trén bénh nhan st dung PPI tai bénh vién Jinshan (Trung Quoc)

100+

(o)
o
1

Percent (%)
o2}
il

I Pantoprazole
Bl Rabeprazole
Bl Omeprazole

Bl Lansoprazole
Bl Esomeprazole

20+
0
, N X
Chéng viém khang steroid \&e% 4’«’?& R a
£ Ay ga . 2 pY R R
Chéng két tap tiéu cau < T 6&9
>

» Glucocorticosteroid

» Chéng ddng mau

Ty 1é phan trdm clda céc thudbc trc ché bom proton trong sb nhing loai thubc déng ké don

LiuY, Zhu X, Li R, Zhang J, Zhang F. Proton pump inhibitor utilisation and potentially inappropriate prescribing analysis: insights from a single-centred retrospective study. BMJ Open. 2020
Nov 26;10(11):e040473. doi: 10.1136/bmjopen-2020-040473. PMID: 33243802; PMCID: PMC7692833.



Sinh ly tiét acid é& da day

Gastrin
G cell

Cac chat trung gian: gastrin,
acetylcholine va histamine lién
két v&i thu thé cda ching trén té
bao thanh da day. Cac chat nay
kich  hoat H* K*- ATPase
(bom proton) tiét ra H* (proton)
vao 1ong da day, trao déi H* va
K* qua mang té bao thanh.

GRP

Muscarinic
antagonists

/ - HIST

Ca?*-dependent
pathway

N

4+ cAMP-dependent

e — athwa
[NSAIDs ] — P y
ACh
/s Parietal cell
Cpofatty_L  PGE, |
acids PGl !

Misoprostol
:
'
\ +

@g’ Pirenzepine @—(ACh g /

Muscarinic
antagonists

—

Superficial epithelial cell

L

St

+ [ nk
. — Proton pump
ATPase inhibitors
H*+—— Antacids

Bismuth

'/ Metronidazole
H. pylori y"—‘ Tetracycline

Clarithromycin

Amoxicillin
Mucus
Sucralfate
Syko: <==4 Carben-
protection C
oxolone
HCO,;~
|
Mucous layer Gastric lumen
pH7 pH2

Brunton LL, et al. Goodman and gilman’s the pharmacological basis of therapeutics. 13t ed.
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4. Dwoc ly va co ché tac dung Co ché cua thuéc PPI

OCH,
H3

H,C c
() ‘ Acetylcholine

N m}lﬂ Receptor .
|
~"y~ b
'/-\' -NH Histamine
\E//" H: Receptor

OCH;Z cAMP Dependent Ca?* Dependent
Pathway Pathway
OMEPRAZOLE ( ) ( >
l H '

OCH CYCLIC SULFENAMIDE SULFENIC ACID H* <‘ I ACATEase } i< /—\
Proton

|H3C s CH3 OCH3 oC H3

| H.C CHy  HC._ CH, T
G Enzyme —SH | |

Pump
Inhibitor

'T‘ o+ + e
N, S—S—Enzyme —2 1 i e (PPI)
N™ NH . )\ s . X Parietal ——

OCH, @ i o
OCH,4 Acid (HCI)

OCH,

PPl dwgc kich hoat b&i qua trinh proton hda cua sulfenamide tetracyclic. Dang kich hoat sau dé
lién két cdng hda tri véi cac nhém sulfhydryl (-SH) clia enzyme H*, K*-ATPase, |am bat hoat khdng
thuan nghich bom nay = ngan chan qua trinh san xuat acid.

ENZYME-INHIBITOR COMPLEX

Brunton LL, et al. Goodman and gilman’s the pharmacological basis of therapeutics. 13t ed. 14



\|> TONG QUAN

5. Dwoc dong hoc

——————————————————————————————————————

Khd nang lién két vé&i
protein cua tat ca cac PPI 1a

PPl kém bén trong mdi trwdng | |
- HAPTHU = PHANBO ' > o500 sinh kha dung

acid nén n6 duwoc phu moét Iop
bao tan trong rudt, dwoc hap
thu & doan gan rudt non.

dwdng ubng cda PPI cao.

N e o o e = - - - - - - —————— o o - - - - - - - - ——

______________________________________

PPl dwoc chuyen hoa rong rai CHUYEN " PPI duoc dao thai qua nwéc |
- b&i CYP gan (chu yéu la SR THAITRU | tiéu va phan, thoi gian ban
. cac chat khong con hoat tinh. S mmmmmooosoooooooooooioooooooo ’

e e e - - - - - - - - ——

1. Kinoshita, Y., Ishimura, N., & Ishihara, S. (2018). Advantages and Disadvantages of Long-term Proton Pump Inhibitor Use. Journal of neurogastroenterology and motility, 24(2), 182—196.
2. Krisztina Hagymasi, Katalin Millner, Laszlé Herszényi, Zsolt Tulassay. (2011). Update on the Pharmacogenomics of Proton Pump Inhibitors - Medscape



\> TONG QUAN

5. Dwoc dong hoc

< Pa sd dwoc chuyén hbéa bdi hai
enzyme la CYP2C19 va CYP3AA4.

% Riéng Rabeprazole c6 con
dwong chuyén héa chinh 1a khir
khdng can enzyme thanh hop
chat thioether. Rabeprazole it
phu thuéc vao CYP2C19 nén it bi
anh hwdng béi da hinh kiéu gen,
c6 hiéu qua 6n dinh, it gay twong
tac thudc.

Chuyén hoéa PPI

5-0-Desmethylomeprazole 3-Hydroxyomeprazole

* «
. ’
Omeprazole sulfide

CYP2C19 ™, ,~'CYP3A4

A
'CYP3A4

Omeprazole/Esomeprazole

CYP2C19

(CYP3A4) CYP3A4

| 5-Hydroxyomeprazole I Omeprazole sulfone

CYPSAL\‘ /:szcw

Omeprazole hydroxysulfone

Rabeprazole

CYP2C19 Nonenzymatic

Demethylated rabeprazole Rabeprazole thioether

CYP3A4

v
Rabeprazole sulfone

CYP2C19
(CYP3A4)

Lansoprazole sulfide

A
' CYP3A4

Lansoprazole

CYP3A4

5-Hydroxylansoprazole

Lansoprazole sulfone

CYP2C19

Pantoprazole sulfide
'Y

Pantoprazole

CYP3A4

Demethylated pantoprazole

A

Pantoprazole sulfone

Sulfotransferase

Pantoprazole sulfate

Robinson, M., & Horn, J. (2003). Clinical Pharmacology of Proton Pump Inhibitors. Drugs, 63(24), 2739-2754. doi:10.2165/00003495-20036 3240-00004

16



\> TON

5. Dworc dong hoc Cac théng so dwore déng hoc ciia mét so thuoc PPI

G QUAN

Parameter Omeprazole 20 mg Lansoprazole 30 mg Pantoprazole 40 mg Rabeprazole 20 mg Esomeprazole
tmax (hr) 1-4 1.2-2.1 2-4 3-5 1.0-3.5
Cinax (Wmol/L) 0.23-23.2 1.62-3.25 2.87-8.61 1.14 2.1-2.4 at 20 mg, 4.7-5.1 at 40 mg
AUC (umol-hr/L) 0.58-3.47 4.6-13.5 5.22-13.04 2.22 4.2 at 20 mg, 12.6 at 40 mg
V (L/kg) 0.13-0.35 0.4 0.15 0.22-0.26
CL (mL/min) 400-620 400-650 90-225 160-330
ti/2 (hr) 0.5-1.2 0.9-2.1 0.8-2.0 0.6-1.4 1.3-1.6

Thoi gian ban hay cia PPI kha gidbng nhau, nhwng thdi gian dat néng do téi da
trong huyét twong (t...,) chénh I&ch nhiéu tr 1 gid dén 5 gi®» do cdng thire thube
va hoac tac dung cua thirc an.

Shin, J. M., & Kim, N. (2013). Pharmacokinetics and pharmacodynamics of the proton pump inhibitors. Journal of neurogastroenterology and motility, 19(1), 25-35.

17



\> TONG QUAN

5. Dworc dong hoc Pa hinh di truyén caa CYP2C19

< Tly thudc méi chiing tdc hay ca nhan, cac enzyme CYP2C19 nay co
cac kiéu gen khac nhau nén cé thé chia thanh ba nhém: nhém nguoi
chuyén héa binh thwérng, chuyén héa kém, chuyén hdéa nhanh.

< Phan I&n bénh nhan thudc nhom chuyén hoa nhanh. O chau Au, tan
suat nhirng ngwdi chuyén hoa cham qua trinh hydroxyl hoa CYP2C19
|a tlr 2,3-8,5%, trong khi d6 dan sé Trung Qudc hodc Nhat Ban dwoc
wéce tinh la 8-23%.

< Anh huwéng dén hiéu qua diéu tri: Nhirng nguoi co kiéu gen chuyén
héa cham thi thudc cé hiéu qua cao hon do néng do thudc trong mau
gidm cham, nguwoc lai nguwdi co kiéu gen chuyén hoa nhanh thi hiéu
qua thudc sé kém hon.

Krisztina Hagymasi, et al. (2011). Update on the Pharmacogenomics of Proton Pump Inhibitors - Medscape 18



5. Dwoc ddéng hoc Pa hinh di truyén caa CYP2C19

CYP2C19 Nucleoside Enzyme
Effect Protein change
allele change activity
1 None Wild-type - Normal
G681A point Splicing defect in exon | Early termination of
2 None
mutationinexon5 | 5 protein synthesis

G636A single base

3 Premature stop codon | Truncated protein None
transition

pu -806C>T, Increased CYP2C19 Ultrarapid
-3402C>T gene transcription metabolism

Bang 2. Pa hinh di truyén cla isoenzyme CYP2C19

19

Krisztina Hagymasi, et al. (2011). Update on the Pharmacogenomics of Proton Pump Inhibitors - Medscape



II. S DUNG PPI AN TOAN, HIEU QUA

Cach dung

Dang bao ché

Liéu dung

Chi dinh

Chodng chi dinh

S dung PPI trong bao vé da day

Twong tac thudc - thude

Tai sao wu tién sty dung PPI trong tang acid da day?
ADR

20




S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

1. Cach dung The&i gian dung thudc

v' Liéu 1 lan/ngay: dwoc dung trwéc bivra sang 30 dén 60 phat dé te
g ché t6i da bom proton.

L v' Liéu 2 lan/ngay: Dung 30-60 phut trwéc bira sang va bira toi.

Vay tai sao PPl nén dworc dung trwére bira sang 30-60 phut?
» Thubc trc ché bom proton |4 tién chat can kich hoat trong moi trwérng acid. Can udng trwde 30
— 60 phut dé thudc cé thoi gian di dén té bao thanh dung lic té bao thanh tiét acid trong bira an.

> Vilwong acid c6 trong té bao thanh 1a Ién nhat sau mot thdi gian nhin n kéo dai nén PPI nén
dwoc dung trwde bira &n dau tién trong ngay.

Katz, Philip O. MD, et al .(2022). ACG Clinical Guideline for the Diagnosis and Management of Gastroesophageal Reflux Disease. The American Journal of Gastroenterology 117(1):p
27-56. | DOI: 10.14309/ajg.0000000000001538 21



S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

1. Cach dung Lwu y khi ding cing véi thire dn

Dung PPI dong thdi voi bira dn c6 thé anh hwdng dén cé sinh kha dung va hiéu qua
cda chang, phu thudc nhiéu vao loai thubc va céng thirc. NGi chung, esomeprazole,
lansoprazole va omeprazole dé bi anh hwéng khi twong tac voi thiec 8n hon
dexlansoprazole, pantoprazole va rabeprazole.

Thwdng tranh tiéu thu nwéc ép
bwdi chum (GFJ) va ép nam viét
quat trong qua trinh diéu tri bang
PPI.

Vién giai phong cham (DR) cua
% cac PPI cling c6 thé dwoc dung

ma khéng phu thuéc vao thirc an.

Wiesner, A., Zwolinska-Wcisto, M., & Pasko, P. (2021). Effect of Food and Dosing Regimen on Safety and Efficacy of Proton Pump Inhibitors Therapy-A Literature Review. International
journal of environmental research and public health, 18(7), 3527 22



S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

1. Cach dung Lwu y khi dung cling véi thire dn

PD Parameters Analysis Relative time of dosing 2
' ‘A “> z a s !
Fasting 30 min after | 5 minbefore = 30 min : V|en nang glal phOI’]g Cham kep (DDR' :
breakfast breakfast before : > :
breakfast . dual delayed-release) cua dexlansoprazole
Mean intragastric Day 1 (Placebo) 2.28 2.27 2.19 2.41 i Cé khé néng khéng bi énh hU’()’ng bé’i i
H over 24 h ! , - X X e A ’ !
" D2 2 | 446 425 443 453 . thiec an cao nhat trong s6 cac cong thic
(Dexlansoprazole : . ; i ; 2 . . |
MR) ' PPI hién c6. Do do co thé dwoc dung cung
Day 3 minus day 1 2.18 1.97 2.24 2.13 i hOéC khﬁng Cl:lng bu,a én :
% Time Day 1 (Placebo) 17 18 16 19 N | ,’I
intragastric pH > 4 Day 3 64 7% 62 66
over 24 h
(Dexlansoprazole
MR Nén la lwa chon dau tién cho nhirng
Day 3 minus day 1 47 39% 46 47

bénh nhan tuan tha dieu tri kém.

D¢ pH trong da day trung binh va phén trdm théi gian pH trong da day >4
trong thoi gian 24 gio sau dung thuoe vao ngay 1 (gia duwgrc), ngay 3
(dexlansoprazole MR) va sw thay doi tte ngay 1 sang ngay 3.

Lee R.D., Vakily M., Mulford D., Wu J., Atkinson S.N. Clinical trial: The effect and timing of food on the pharmacokinetics and pharmacodynamics of dexlansoprazole MR, a novel Dual Delayed Release
formulation of a proton pump inhibitor—Evidence for dosing flexibility. Aliment. Pharmacol. Ther. 2009;29:824-833 23



S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

1. Cach dung Lwu y vé th&i diém ding thudc
Subject
number

between morning
Lansoprazole Basal Difference Lansoprazole Basal Difference and evening

Median intragastric pH (range)
Time

dosing

1 6.60 385 275 6.80 420 2560 015 period Baseline Morning Evening
2 450 120 330 3.00 145 155 175 administration administration
3 5.60 240 3.20 540 240 3.00 0.20
%
) - 130 Jus 230 a0 200 o4 24h 1.6(1.329)  3.3(1.9-6.6) 2.7 (1.7-6.2)
5 3.95 1.30 265 540 2.00 340 -0.75 .
Daytime
7 410 1.20 290 3.60 240 1.20 1.70
) Night-time
8 7.15 565 150 6.20 2.10 410 2.60
15(1.1-46 3.3(1.7-7.3 2.9 (1.6-7.1
Median 430 1.60 270 463 2.05 258 0.18 (19°00'07'00) ( ) ( ) ( )
Wieoxons NS (P-0.589) 4 inh & da da ; ng thoi gi
Gia tri pH trung binh & da day trong 24h va trong khoang th&i gian
So sanh dd pH trong da day trong 24 gi® khi str dung lansoprazole budi sang va budi tbi ban ngay va ban dém (n=12) khi dung pantoprazole

Khong tim thay sw khac biét vé gia tri pH trung binh trong 24h hoac thoi Gia tri pH trung binh trong 24 gio' khi dung pantoprazole
gian nguéng pH=4 khi st dung lansoprazole budi sang va bubi téi. budi sang cao hon so véi dung vao budi toi.

)) Ngoai trir pantoprazole, PPI c6 thé dwoc dung vao ca budi sang hodc budi téi. Tuy nhién,
udng vao budi sang thweng gitp kiém soat lwong acid da day vao ban ngay toét hon.

Missig, S., Witzel, L., Lihmann, R., & Schneider, A. (1997). Morning and evening administration of pantoprazole: a study to compare the effect on 24-hour intragastric pH. European Journal of 24
Gastroenterology & Hepatology, 9(6), 599-602.



S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

1. Cach dung Lwu y khi dung cung véi rwou

> Nghién ctu cho thdy khdng c6 s khac biét dang ké nao vé ty I& phan trdm chuyén hoa
lan dau (FPM) va néng dd dinh ethanol trong mau sau khi ding omeprazole.

Percentage Percentage

FPM Mean Range s.d. Significance FPM Mean Range s.d. Significance

Control 58.3%  33.7-77.9 10.92 — Control 58.3%  33.7-77.9 10.92 —

Ranitidine 61.0% 53.4-73.4 6.62 N.S. (P = 0.734) Ranitidine 61.0% 53.4-73.4 6.62 N.S. (P = 0.734)

Cimetidine  62.4%  37.6-85.8 13.99 N.S. (P = 0.250) Cimetidine 62.4% 37.6-85.8 13.99 N.S. (P = 0.250)

Omeprazole 58.8% 41.2-86.1 10.86 N.S. (P = 0.445) Omeprazole 58.8% 41.2-86.1 10.86 N.S. (P = 0.445)
Ty I8 chuyén hoa lan dau qua gan va tac dung cua So sanh ndng dé dinh ethanol trong méau khi diéu tri

thudc dung déng thoi dong thoi voi thubce

Brown, A.S.J.M.; James, O.F.W. Omeprazole, ranitidine and cimetidine have no effect on peak blood ethanol concentrations, first pass metabolism or area under the time-ethanol curve under “real-life”
drinking conditions. Aliment. Pharmacol. Ther. 1998 25



S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

Lwu y khi dung cung véi rwou

:
=
E
% Omeprazole va lansoprazole
8 khdng twong tac véi ethanol.
E
' i | i . / A A ~ PN = > \
0 50 100 150 200 250 300 Khdong nén ngwng diéu tri &
Tirne (Minubes) ~ ~ A ~ R >
: ‘ nhirng bénh nhan khong thé bo
Nong do cdn trong mau trung binh trong cac nghién ctru P o X
qua duong ubng c6 va khéng cé omeprazole (n = 19). \_ oac giam uong e Y,

> Khong c6 suw khac biét dang ké vé AUC
sau khi dung omeprazole.

. Brown, A.S.J.M.; James, O.F.W. Omeprazole, ranitidine and cimetidine have no effect on peak blood ethanol concentrations, first pass metabolism or area under the time-ethanol curve under “real-life”

drinking conditions. Aliment. Pharmacol. Ther. 1998
. Wiesner A, Zwolinska-Wcisto M, Pasko P. Effect of Food and Dosing Regimen on Safety and Efficacy of Proton Pump Inhibitors Therapy-A Literature Review. Int J Environ Res Public Health. 26

2021;18(7):3527. Published 2021 Mar 29.
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1. Cach dung Dwong dung

Dwong tinh mach

Bwong uong . Pantoprazole va esomeprazole
la nhitng PPl duy nhét c6 san
dw¢i dang dwong tiém tinh

mach & Hoa Ky.

| Cac PPl thuong
. dung duwong ubng.

Omeprazole tiém tinh mach co
san & cac nwdc khac.

M Michael Wolfe, MD. (2022, July 27). Proton pump inhibitors: Overview of use and adverse effects in the treatment of acid related disorders. UpToDate.
https://www.uptodate.com/contents/proton-pump-inhibitors-overview-of-use-and-adverse-effects-in-the-treatment-of-acid-related-disorders#
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2. Dang bao ché

Pwonguéng - -

‘ —

—————————————————————————————————————————————————————————————————————————————————————————————————————————————

Viénnén | | Vién nang Vién nén vei | H&n dich . Dang bot
. baotan | | baotan . hé cau trdc .| cha vi . dong kho dé
. trong rudt .| trong rugt . da tidu vi hat | . hat . phaché '
"""""""""""""""""""""""" (MUPS) | T

________________________

Srebro, J., Brniak, W., & Mendyk, A. (2022). Formulation of Dosage Forms with Proton Pump Inhibitors: State of the Art, Challenges and Future Perspectives. Pharmaceutics, 14(10), 2043. )8
https://doi.org/10.3390/pharmaceutics14102043
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2. Dang bao ché Vién nén giai phéng cham

Q Vién nén giai phong cham théng thwéng

< Hau hét cac PPl déu co6 san dwdi dang vién phong thich cham.

i
ts Frequen
Tmaﬁeart purn!

< PPI khéng bén trong méi trwdrng acid nén dwoc bao ché & dang
bao tan trong rudt dé bao vé thudc khéng bi tiép xuc véi acid :
dich vi da day:. | ”

ZOPERRIGT

. n £ . et 1668 1000 o
% Mang bao tan trong rudt dwoc ciu tao tr cac polyme tan trong BHFC™ gold TOO%C

rudt. Cac polyme dwoc st dung phd bién nhat 1a cac dan xuat
methacrylate, chang han nhw chat déng tring hop acid
metacrylic v&i ethyl acrylate.

LETS g yreatmen
?»g?%daym’“" o

Srebro, J., Brniak, W., & Mendyk, A. (2022). Formulation of Dosage Forms with Proton Pump Inhibitors: State of the Art, Challenges and Future P erspectives. Pharmaceutics, 14(10), 2043. 29
https://doi.org/10.3390/pharmaceutics14102043
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2. Dang bao ché Vién nén giai phéng cham

@ comprimidos

€ Vién nén c6 cau tric da tidu vi hat (MUPS)
: N e LOSeC muPs
% La mét cach khac dé san xuat vién nén bao tan trong ruét. i g A
mg

Via oral
E PEDIATRICO A PARTIR DE 01 ANO

i s Bao gf“)m cac pellet bao tan trong ruét dwoc nén thanh vién va dwoc i
' pha mét 1&p polyme gidi phong ngay. Sau khi udng vao sé& nhanh I
i choéng phan ra thanh hang ngan vi hat nho trong dich da day, sau dé i
' hoda tan trong rudt non. :

Q Uu diém cha vién MUPS

< So v@i vién nang: chi phi sé&n xuat thap hon, kich thwéc nhd hon va gidm nguy co dinh vao thwe quan
trong qua trinh dung.

< Trai ngwoc vai vién nén gidi phong cham théng thwéng, vién MUPS c6 thé dé dang phan tan trong nuéc
trwde khi dung = dbi véi nhirng bénh nhan khé nudt cé thé hoa vién thubc véi mét it nwdc dé ubng.

Srebro, J., Brniak, W., & Mendyk, A. (2022). Formulation of Dosage Forms with Proton Pump Inhibitors: State of the Art, Challenges and Future Perspectives. Pharmaceutics, 14(10), 2043. 30
https://doi.org/10.3390/pharmaceutics14102043
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2. Dang bao ché Vién nang giai phéng cham

< PPI cling c6 san & dang vién nang gelatin cirng chira pellet ho&c hat dwoc phi mot
|&p polyme tan trong rudt.

G o e e e e e e e M e e M M e R mmm M e e Mmm M e M Mmm M e e M M e Mmm Gmm M e Gmm M M e Smm Mmm M e S M M e Mmm M M e Mmm M M e Gmm M M e e G e e e e e e

Q Vién nang Dexilant

< Chlra 60mg hoat chat dexlansoprazole.

< Dexlansoprazole phéng thich cai tién 1a cdng thirc st dung e .
hé thdng phan phoi phéng thich cham kép (DDR) cai tién. e

Rx
DEXILANT® 60 mg

Modified-release capsules

& doan gan rudt non va giai phong thudc mét lan & cac ving
Dexlansoprazole

xa hon cua ruét non sau vai gio.
< Dexlansoprazole dang phong thich cai tién cé thé dwoc dung

i < Céng nghé DDR dwoc thiét ké gitp gidi phong thubc ban dau
i ma khéng can quan tam dén bira an.

Srebro, J., Brniak, W., & Mendyk, A. (2022). Formulation of Dosage Forms with Proton Pump Inhibitors: State of the Art, Challenges and Future Perspectives. Pharmaceutics, 14(10), 2043. 31
https://doi.org/10.3390/pharmaceutics14102043
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2. Dang bao ché Vién nang giai phéng cham

So sanh Dexlansoprazole (dang DDR) va Esomeprazole (dang DR)

700 Mean: Mean pH
—e— Dexlansoprazole 60 mg 51 o=

600 4 —v— Esomeprazole 40 mg 454 43" 4.2 4.5
—_ 3.9
-l 41 3.7 35
% 500 - 35 '
£ " 5 3
c 400+
9 S 25
§ - g 5] | Dexlansoprazole
c Esomeprazole
8 1.5
£ 200 -
o 11
(&)

0.5
100 4
0 . -
’ 0to 24 hrs Oto 12 hrs >12to 24 hrs
0 0 ‘; é 1'2 16 2'0 24 (sub analysis) (sub analysis)
Hours after dose Post-dose interval

> D06 pH trong da day trung binh trong 24h sau khi diing mét liéu duy nhat dexlansoprazole 60 mg cao
hon so v&i pH trung binh dwoc quan séat thay sau khi dung mét liéu duy nhat esomeprazole 40 mg.

Kukulka, M., Eisenberg, C., & Nudurupati, S. (2011). Comparator pH study to evaluate the single-dose pharmacodynamics of dual delayed-release dexlansoprazole 60 mg and
delayed-release esomeprazole 40 mg. Clinical and experimental gastroenterology, 4, 213-220. https://doi.org/10.2147/CEG.S24063 32
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2. Dang bao ché H6n dich uéng

< Ho6n dich ubng 1a dang thubc thuan tién cho tré k o

em, bé&nh nhan c6 van dé vé nudt va nhirng PROTONIX'Q®
(pantoprazole sodium)
For Delayed-Release Oral Suspensi

ngwdi can cho &n qua dwdng rubt.

% Cac cong thuc co PPI thwdng chira cac hat hoac
pellet bao tan trong rudt (Protonix). Mét sd cong
thirc con chira pellet gia dwoc (Prilosec) hoac ¢
dang bot (Zegerid).

< TOy thudc vao khuyén nghj cla nha san xuét,
ching c6 thé dwoc dung véi nwéce, nuwdc sbt téo
hoac nwd&c ép trai cay.

Equivalent to 40 mg pantoprazole
R only “suspension In appie oo or applesauce only Wyeth® J

"7’7’/0 e

14 TABLETS

M\v (O O peaion!

Srebro, J., Brniak, W., & Mendyk, A. (2022). Formulation of Dosage Forms with Proton Pump Inhibitors: State of the Art, Challenges and Future P erspectives. Pharmaceutics, 14(10), 2043. 33
https://doi.org/10.3390/pharmaceutics14102043



S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

2. Dang bao ché Bot dé tiém hoac truyén

AT ey
T oy B P

b

[ = = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e = = == === ™ Thuic bén theo gon
COMENAZOE
Pantoprazo| (q
Famoprazmna i )

ihydrat) 40 mg

TR

< Do PPI c6 dé hoa tan kém nén mudi clia ching dwoc sir dung dé
bao ché cac dang bao ché tiém tinh mach.
Vi du: mudi natri ciia omeprazole, esomeprazole va pantoprazole.
Chung dwoc ban dwdi dang bot ddng khd dé truyén hoac tiém.

10ml
"ing moi pha
i clorid' ...
St

180
Fouge - TravTi

< Céac dung mdi dwoc st dung dé pha tiém Ia natri clorid 0,9%
hoac dung dich dextrose 5%.

oooooo

< D06 pH cla dung dich tiém truyén da pha thwdng khoang 10.

0| -4
“Oraptic
™

Srebro, J., Brniak, W., & Mendyk, A. (2022). Formulation of Dosage Forms with Proton Pump Inhibitors: State of the Art, Challenges and Future Perspectives. Pharmaceutics, 14(10), 2043.
https://doi.org/10.3390/pharmaceutics14102043
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3. Liéu dung

< Hau hét PPI c6 it nhat hai ché d6 liéu la ché d6 liéu chuan va ché do liéu thap.

< M6t s6 PPI con co thém ché do liéu khac (vi du, esomeprazole c6 ché dé liéu cao la 40mg).

PPI Liéu chuan Lieu thap
Esomeprazole 20 mg lan /ngay Chwaro
Lansoprazole 30 mg lan/ngay 15 mg lan/ngay
Omeprazole 20 mg lan/ngay 10 mg lan/ ngay
Pantoprazole 40 mg lan/ngay 20 mg lan/ngay
Rabeprazole 20 mg lan/ngay 10 mg lan/ngay

NPS Medicinewise. (2019). Proton pump inhibitors: PBS changes May 2019. https:

35
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\> TONG QUAN

3. Liéu dung M6t s6 lwu y

e DPéi v&i bénh nhan suy than man tinh e DPoi véi bénh nhan mac bénh gan niang
Diing liéu PPI 1 1An/ngay khong gay Do thanh thai cla esomeprazole va
tich Iy thudc. lansoprazole bi giam dang kg, vi vay

can gidm liéu khi dung chung

[ §
wet?
\

b

y

Brunton LL, et al. Goodman and gilman’s the pharmacological basis of therapeutics. 13t ed.

36



S’ DUNG THUOC U’'C CHE BOM PROTON (PPI)
AN TOAN, HIEU QUA

3. Liéu dung Mét sé lwu y

Hién twong tang tiét acid hoi rng

< Ngtrng diéu tri PPI co thé gay tang tiét acid tré lai, dan
dén xuat hién thoang qua cac triéu chirng nhw khé
tiéu, oo chua hoac trao ngworc.

< Diéu tri bang PPI lam cho dd acid trong méi trwdéng da
day thap, do dé tang san xuat gastrin nham kich thich
tiét acid da day va gidam do6 pH da day, vi thé sau khi
nglrng PPI thi tai xuat hién cac triéu chirng tang tiét
acid da day c6 thé bi nham l1an va&i tinh trang bénh cua
bénh nhan.

BPAC NZ. 2019. Stopping proton pump inhibitors in older people. Accessed 12 November 2023. From https://bpac.org.nz/2019/ppi.aspx 37
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3. Liéu dung Mét sé lwu y

Hién twong tang tiét acid hoi irng va cach phong tranh

C6 thé gidm bac diéu tri & mot sb bénh nhan:

.« Bénh nhan da dung PPI trong t6i thiéu 4 tuan va da khoi hoan toan céc triéu chirng.
« Khi rti ro lién quan dén viéc diéu tri lién tuc I&n hon lgi ich.

.« Khi viéc st dung lién tuc PPI khéng dwoc chi dinh.

________________________________________________________________________________________________________________________________

Xem xét qué trinh giam bac diéu tri PPI Str dung thuéc thay thé
Bwéc 1: Xac dinh nhu cau s& dung PPI thuwéng ' St dung mét s thude trong thdi gian ngan
xuyén cla bénh nhan. Neu xayra @é giup kiém soat cac triéu chieng:
Bwoc 2: Giam mot niva lidu PPl hang ngay hodc ~ MO'¥N9 & Thuéc déi khang thy thé histamine Hy Vi
thay déi tdn suat s dung. Nhirng bé&nh nhan du: ranitidine, 150 mg 2 lan/ngay.
2t Bling) el €2 €9 e =it G eein e e % Thubc khang acid (vién nhom hydroxit)
2 hoac 3 giai doan dé dat dworc lieu thap nhat. hodc thuéc khang acid két hop véi
Bwé&c 3: Ngirng st dung PPI. alginate.

BPAC NZ. 2019. Stopping proton pump inhibitors in older people. Accessed 12 November 2023. From https://bpac.org.nz/2019/ppi.aspx
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W) Loét da day
| '@ Trao ngwoc da day
thuwc quan

-

g!}- / Hoi chirng Zollinger - Ellison
=

Loét lién quan dén NSAID

(= Diét trtr Helicobacter pylori
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4. Chi dinh

PPI 1a lidu phap khang tiét hang dau trong
diéu tri bénh loét da day.

Diéu trj viém thwe quan trao nguoc, diéu tri
duy tri & bénh nhan viém thwc quan trao
ngwgc nang hoac thwc quan Barrett.

PPI thwdng & liéu cao dé kiém soat tinh
trang téng tiét acid da day & bénh nhan co
khoi u tiét gastrin.

Puwoc chi dinh trong phong ngtra ban dau
loét da day ta trang lién quan dén viéc s
dung NSAID.

PPI 1a m6t thanh phan ctia mot s6 phac
doé diéu tri nhiém H. pylori.

M Michael Wolfe, MD. (2022, July 27). Proton pump inhibitors: Overview of use and adverse effects in the treatment of acid related disorders. UpToDate.
https://www.uptodate.com/contents/proton-pump-inhibitors-overview-of-use-and-adverse-effects-in-the-treatment-of-acid-related-disorders#
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5. Chong chi dinh

Tién st qua man
v&i thudc.

Cén trong & bé&nh nhan mac
bénh gan nang.

Than trong khi diéu tri chung v&i
céc loai thudc: phenytoin,

warfarin va diazepam, digoxin,...

Ahmed A, Clarke JO. Proton Pump Inhibitors (PPI) [Updated 2023 May 1]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from:

https://www.ncbi.nIm.nih.gov/books/NBK557385/
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6. Str dung PPI trong bao vé da day Dw phong loét do NSAIDs

Céac yéu té nguy co’ gay tang tac dung phu ciia NSAIDs |én dwéng tiéu hoa

___________________________________________________

% Tién si xuAt huyét tieu hoa, loét da day ta | = < Bénh ddng méc quan trong (vi du: tidu dwong, suy |
' trang hoac thiing da day ta trang. than/gan, bénh tim mach, ung thw tién trién hodc
% T 65 tudi tré len. | tanghuyétap). '
% SO dung NSAID & lidu t6i da dwoc khuyén | | < Ubng qua nhiéu ruou.
~ nghi. % Hatthubc nhidu. .
% Sw dung dong thdi cac thude co thé lam tang - % Duy kién st dung NSAID kéo dai, bao gdm nhiing
I nguy co xuat huyét tiéu héa/khé tiéu. bé&nh nhan mac: |
(Vi du: thubéc chdng déng mau, aspirin, - Viém khop dang thap hoac viém xwong khop.
clopidogrel, prasugrel, ticargrelor «  Pau lung, viem cot sdng dinh khép, viem khép
corticosteroid, thudc chdng trdm cam,...) vy nén va cac bénh thodi héa cot séng khac. .

_____________________________________________________________________________________________________________________________________________________________________________

Clinical guideline: The prescription of oral proton pump inhibitors (PPIs). (2021, April). https://www.gloshospitals.nhs.uk/media/documents/Oral_PPI_Guideline_e2H203Y .pdf 41
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6. Str dung PPI trong bao vé da day Dw phong loét do NSAIDs
e Bénh nhan c6 tién st loét dwong Liéu PPI du phong loét da day do NSAIDs:
tiéu héa va >2 hai yéu t6 nguy co’ 2 N
Thuoéc PPI Liéu dung
Ké don thuéc NSAID chon loc COX-2 :
va PPI. Esomeprazole 20mg lan/ngay
6 Bénh nhan c6 1-2 yéu té nguy co Lansoprazole 15-30mg lan/ngay
Chi dinh NSAID chon loc COX-2 hodc Omeprazole 20mg lan/ngay
NSAID tiéu chuan kém theo PPI. pantoprazole 20mg|Aningay
6 Bénh nhan khéng c6 yéu to nguy co Rabeprazole 20mg lan/ngay

Chi ké don NSAID.

Clinical guideline: The prescription of oral proton pump inhibitors (PPIs). (2021, April). https://www.gloshospitals.nhs.uk/media/documents/Oral_PPI_Guideline_e2H203Y .pdf 42
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Dw phong xuat huyét tiéu héa do
thuéc khang tiéu cau

6. Str dung PPI trong bao vé da day

Xem xét bdo vé da day bang PPl & nhirng bénh nhan cé nguy co xuat huyét tiéu hoa
cao hon mwre trung binh:

' Hoac hai trong sé:

< Tién s xuat huyét tiéu hoa.

% St dung dong thoi cac thude co thé - % Tw 65 tudi tro len.

lam tang nguy co xuat huyét tiéu | % Khé tiédu.

hoalkho tieu (vi du: NSAID, thuéc . Banh trao nguoc da day thue quan.
chong tram cam, thubc rc ché tai o
hap thu serotonin cé chon loc, .
venlafaxine hoac duloxetin). | % St dung revou man tinh.

- % Nhiém vi khun Helicobacter pylori.

____________________________________________________________________________________________________________________________________

Lwu y: Khong khuyén céo stir dung dong th&i clopidogrel véi omeprazole hoac
esomeprazole.

43
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6. Str dung PPI trong bao vé da day Dw phong loét do Glucocorticoid

Can nhac ké don PPI cho bénh nhan diéu tri trén 3 tuan hodc cho nhirng b&nh nhan can cac dot
diéu tri thwdng xuyén (3 hodc 4 1an/ndm) cé cac yéu td nguy co xuat huyét tiéu héa bao gom:

________________________________________________________________________________________________________________________________________________________

-+ Tién s xult huyét tiéu hoa, loét da day ta trang ho&c thing da day ta trang.

% T 65 tudi tré 1én.

% St dung dong thdi cac thude cé thé lam tang nguy co xuat huyét tieu héa/khé tiéu. (vi du:
thuéc chdng déng mau, aspirin, clopidogrel, prasugrel, ticagrelor, NSAID, thuéc chdng tram
cam, thudc trc ché tai hap thu serotonin cé chon loc, venlafaxine hoac duloxetine).

% Bénh di kém dang ké (vi du: ung thw tién trién).
@ Ubng qué nhiéu rwou.

% Hat thudc nhiéu.

________________________________________________________________________________________________________________________________________________________

Clinical guideline: The prescription of oral proton pump inhibitors (PPIs). (2021, April). https://www.gloshospitals.nhs.uk/media/documents/Oral_PPI_Guideline_e2H203Y .pdf 44
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7. Twong tac thuoc - thuoc PPI - Methotrexate

Tac dong cua PPl trong viéc thai trir methotrexate liéu cao

with PPIs treatment without PPIs treatment Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean  SD  Total Weight IV, Random,95% Cl Year IV, Random, 95% CI
M. Joerger 2005 201 113 13 066 064 63 50.1% 1.35[0.72, 1.98] 2005 =
David J. Reeves 2014 8.005 8.933 76 394 10326 99  27.3% 4.07 [1.21,6.92] 2014 I
E. Boerrigter 2017 5 8.67 25 091 1.6 64 226% 4.09 [0.67, 7.51] 2017 -
Total (95% CI) 114 226 100.0% 2.71 [0.55, 4.87] —~at—
Heterogeneity: Tau? = 2.31: Chiz = 5.47, df = 2 (P = 0.08); I* = 63% ! t t i
Test for overall effect: Z = 2.46 (P = 0.01) -10 S 0 5 10
' ' ’ without PPIs treatment with PPls treatment

Fig.2 The effect of a combination of PPIs on plasma MTX concentration at 24 h

with PPIs treatment without PPls treatment Mean Difference Mean Difference
_ Study or Subgroup Mean SD _ Total Mean sSD Total Weight |V, Random, 95% CI| Year IV, Random, 95% CI
M. Joerger 2005 0.25 0.15 13 012 0.12 63 40.7% 0.13[0.04, 0.22] 2005 Ll
David J. Reeves 2014 0.28 0.38 94 0.215 0.38 105 32.4% 0.07 [-0.04, 0.17] 2014 =
Katsuya Narumi 2017 0.38  0.311 26 0.15 0.089 47  26.8% 0.23[0.11, 0.35] 2017 ol
E. Boerrigter 2017 0.9 4.95 25 0.27 0475 64 0.2% 0.63 [-1.31, 2.57] 2017 ¥
Total (95% CI) 158 279 100.0% 0.14 [0.06, 0.21] L 4
Heterogeneity: Tau? = 0.00; Chi* = 4.26, df = 3 (P = 0.23); I? = 30% ’1 _0-‘ 5 o 0’-5 1‘
Test for overall effect: Z = 3.50 (P = 0.0005) without PPIs treatment with PPIs treatment

Fig.3 The effect of a combination of PPIs on plasma MTX concentration at 48 h

> So v&i bé&nh nhan khdng dung PPI, bénh nhan diung PPl c6 nong dé MTX huyét twong cao
hon dang ké tai 24 gi® va 48 gi® sau khi truyén MTX.

45

Wang X, Song Y, Wang J, et al. Effect of proton pump inhibitors on high-dose methotrexate elimination: a systematic review and meta-analysis. Int J Clin Pharm. 2020;42(1):23-30.
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7. Twong tac thuoc - thuoc PPI - Methotrexate

Tac dong cua PPI trong viéc thai trir methotrexate liéu cao

normal MTX elimination  delayed MTX elimination Risk Ratio Risk Ratio
_Study or Subgroup Events Total Events Total Weight M-H, Random, 85% CI M-H. Random, 95% CI
April J Chan 2014 57 119 38 82 11.9% 1.03 [0.77, 1.39] T
David J. Reeves 2014 19 50 1 23 9.9% 0.79 [0.46, 1.38] — T
E. Boerrigter 2017 10 62 15 27 9.0% 0.29 [0.15, 0.56] s
Florence Ranchon 2017 14 54 14 19 10.1% 0.35 [0.21, 0.59] —
- Katsuya Narumi 2017 101 326 26 86 11.5% 1.02 [0.72, 1.47] T
2 \ A = Kunihiro Suzuki 2008 18 130 13 41 9.3% 0.44 [0.23, 0.81] —
SLP thal trU’ MTX Cham tre M. Joerger 2005 3 43 10 33 52% 0.23 [0.07, 0.77]
5 . ~ 5 R. Santucci 2010 24 165 17 32 10.4% 0.27 [0.17,0.45] -
Xay ra th U’O’ng Xuyen hO’n o Tong tong 2017 115 161 19 29 12.0% 1.09 [0.82, 1.44] T
Zhou Yuzhen 2018 159 828 17 75 10.8% 0.85 [0.55, 1.32] -
nh wng be nh nhan dun g \ﬂ Total (95% Cl) 1938 447 100.0% 0.59 [0.41, 0.84] >
olal evenis Sl Tall
P P | ) Heterogeneity: Tau? = 0.25; Chi® = 63.18, df = 9 (P < 0.00001); I* = 83% :0.01 051 I 1’0 100:
Test for overall effect: £ =2.91 (P = 0.004) delayed MTX elimination normal MTX elimination
Fig. 5 The effect of a combination of PPIs on delayed MTX elimination

Thuéc rc ché bom proton nén dwoc sir dung than trong
khi ding chung vé&i MTX liéu cao.

46

Wang X, Song Y, Wang J, et al. Effect of proton pump inhibitors on high-dose methotrexate elimination: a systematic review and meta-analysis. Int J Clin Pharm. 2020;42(1):23-30.
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7. Twong tac thuoc - thuoc PPI - Clopidogrel

ases ontrols s ratio Reduced : Increased y4 K , R . . N
Analysis® N Ewa < risk | isk —> < Thubc doi khang thu thé histamine H2 va
Recurrent Ml < 90 days ~ .~ X N
Current 194738 4242057  1.27(1.03-157) —— pantoprazole khong lién guan dén nhoi
Previous 63/734 19572 057 0.86 (0.63-1.19) ——
Remote 68/, ( 1) g — A H A A A ™ A
. o & wcuen N mau co' tim tai phat & nhu nhiing bénh
roton pump inhibitor A N .
- Ptanttl)pra‘z)oleh t 46/734 12512 057 1.02 {0.70-1.47) . nhan dung CIOpIdogrel.
Other 148/734 29972 057 1.40 (1.10-1.77) .
O ANmEr LRRA) id < Céac PPI khac (omeprazole, lansoprazole,
[ Histamine-H, antagonists 37/734 106/2 057 0.94 (0.63-1.40) | e o N o
Pg;l(;g?r:v;gnsr(;hlstol)' 134/525 319/1 638 1.33(1.02-1.72) ——— hoaC rabeprazole) Iam tang 40% nguy
Recurrent Ml < 1 year 240/982 49712 626 1.23 (1.01-1.49) —— An 7 . 7 = s \
Desth < 1 yeor NEsH 2691407 089(067-118) —y - co nhoi mau co tim tai phat trong vong
B i 90 ngay sau khi xuat vién

> Neén gidm thiéu viéc diéu tri ddng thoi clopidogrel va PPI ngoai pantoprazole.

> Ranitidine hodc thudc déi khang thu thé histamin H2 khéac 1a Iwa chon thay thé thich hop cho
))) nhirng b&nh nhan can diéu trj ha acid.

> Néu can dung PPI, nén wu tién sir dung pantoprazole & nhirng b&nh nhan dang dung clopidogrel.

Juurlink, D. N., Gomes, T., Ko, D. T., Szmitko, P. E., Austin, P. C., Tu, J. V., Henry, D. A., Kopp, A., & Mamdani, M. M. (2009). A populatiornrbased study of the drug interaction between
proton pump inhibitors and clopidogrel. CMAJ : Canadian Medical Association journal = journal de I'Association medicale canadienne, 180(7), 713—-718. a7
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7. Twong tac thuoc - thuoc

> Tuo’ng tac thudc — thudc quan trong vé mat 1am sang vaéi thudc e ché bom proton (PPI) la rat hiém.

Warfarin PT giam 10%
Diazepam T1/2 tang 130% - - - Giam do thanh thai
Phenytoin T1/2 tang 27% - - - -
Theophylline - AUC tang 10% - - Khoéng biét
Digoxin AUC tang 10% - AUC, Cmax, - Khong biét
T1/2 tang
carbamazepine AUC tang 75% - - - Khéng biét

Mot sé turong tac thube - thube cia PPI

> Thubc e ché protease HIV: PPI c6 thé lam gidm sw hap thu ctia mét sd chat &rc ché protease HIV.

« PPI chong chi dinh & nhirng bénh nhan dang dwoc diéu tri bang rilpivirine.

« Atazanavir khong nén dwoc str dung & nhirng b&nh nhan dung omeprazole véi lieu >20 mg/ngay
\_ hoac twong dwong.

~

J

Proton pump inhibitors: Overview of use and adverse effects in the treatment of acid related disorders - UpToDate
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. Tai sao wu tién st dung PPI trong tang acid da day?

Research article

Montreal, Canada

*Cormesponding author  tEqual contributors

Are proton pump inhibitors the first choice for acute treatment of

gastric ulcers? A meta analysis of randomized clinical trials Lo ot o n ; X L . 0
Maribel Salast*1, Alexandra Wardt! and Jaime Carot 1.2 » Cudi thw ng h|$m, cac vét loét lanh & 67%

Address: 1Caro Research Institute, 336 Baker Avenue, Concord, MA, 01742, USA and 2Division of General Intemnal Medicine, McGill University,

@)

BNMC Gastroenterology sovedcea | 3> Ty |& lanh b&nh cao hon & PPI

(lansoprazole, omeprazole va pantoprazole)
so v&i ranitidine sau 4 tuan.

bénh nhan dung PPl nhwng van ton tai &

A 3 - - -
E-mail: Maribel Salas* - msalas@caroresearch.com; Alexandra Ward - alexward @caroresearch.com; Jaime Caro - jcaro@caroresearch.com 52 % bé n h n h én dl éu tr! ba ng ran Itldl n e .

» 2

Salas, M., Ward, A. & Caro, J. Are proton pump inhibitors the first choice for acute treatment of gastric ulcers? A meta analysis of randomized clinical trials. BMC Gastroenterol 2, 17 (2002).

Két luan
Liéu phap diéu tri dau tay wu tién cho bénh nhan dwoc chan doan
loét da day 1a PPI hon la thubc dbi khang histamin H2.
So v&i ranitidine, PPI c6 tac dung khéi phéat nhanh hon, giam triéu
chirng nhiéu hon va tang ty I& chiva lanh.

49
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\

« Esomeprazole va lansoprazole gay ra s6 ADR

ADR lién quan dén PPI & tré em :
cao nhat vé&i ty 1€ nhw nhau (27%).

« ADR dwoc bao céo thuwéorng xuyén nhat 1a &
dwdng tieu hoa (24%) va/hoac trén da (21,3%).

« S6 ca c6 ADR nghiém trong la 19/70 (27,1%)

Adverse reactions related to proton pump
inhibitors in pediatric population: an
analysis of spontaneous reporting data.

Dipasquale V', Cicala G2, Lagana F ', Cutroneo P 2, Felicetti P 3, Potenza S 3, Trimarchi G #

« Hon mét nira sd don thudc PPI dwoc ké don
cho tré em dwgc chi dinh ngoai nhan.

, Spina E 2, Romano C'

—-— e o o o O e e O O . oy,

Author information »

Expert Opinion on Drug Safety, 20 Sep 2021, 21(1):127-132 - e e e e e e e e e e e o o o e e e e e e e -
https://doi.org/10.1080/14740338.2021.1978975 PMID: 34494498 ‘

ADR lién quan dén PPI & tré em hau hét
khdng nghiém trong.

Dipasquale V, Cicala G, Lagana F, et al. Adverse reactions related to proton pump inhibitors in pediatric population: an analysis of spontaneous reporting data. Expert Opin Drug Saf. 2022;21(1):127-132.
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So sanh rabeprazole véi ranitidine trong diéu tri bénh trado ngwoc da day thwe quan an mon

Rabeprazole 20 Ranitidine 150 p

Analysis Week mg ¢.a.m. mg q.id. Value*
Intent to treat 4 08/167 (59%) 60/169 (36%) <0.001
Intent to treat 8 146/167 (87%) 112/169 (66%) <0.001
ENDO + 98/163 (60%) 60/162 (37%) <0.001
ENDO 8 146/158 (92%) 112/158 (71%) <0.001
* Treatment p value is adjusted for investigator; obtained using Cochran-Mantel-Haenszel statistic.

GERD = gastroesophageal reflux disease; Healed = Modified Hetzel-Dent endoscopy evaluation grade 0 or 1; g.a.m. = once daily in the moming; g.i.d. = four times daily.

Rabeprazole >> Ranitidine Q
v Chira lanh thywc quan.

v Giam triéu chirng & nhirng bénh nhan bi bénh trao ngwoc da day thwc quan.

v Puoc dung nap tét nhw nhau.

Alain Farley; Lawrence D. Wruble; Thomas J. Humphries (2000). Rabeprazole versus ranitidine for the treatment of erosive gastroesophageal reflux disease: A double-blind, randomized

clinical trial. , 95(8), 1894-1899 51
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Hé than kinh trung wong
DPau dau

Sa st tri tué

Bénh néo gan

9. ADR

Bénh dwéng ho hap
Viém phdi bénh vién
Covid 19 Tim mach
Dot quy,

. . Nhdi mau co tim
Bénh than
Viém than ké cép tinh . .
Bénh than man tinh Tiéu hoa
Bau bung
Té&o bén
N6én mtra
Khéi u &c tinh

Bénh gan
Ung thw biéu mo té bao gan
Nhiém trung
Clostridium difficile

Salmonella
Nguy co’ gay xwong, Campylobacter
loang xwo'ng
Mau
Thiéu Vitamin B12
. Thiéu sat
Bénh vé co Thiéu canxi

Ha Magie mau

Yibirin, M., De Oliveira, D., Valera, R., Plitt, A. E., & Lutgen, S. (2021). Adverse Effects Associated with Proton Pump Inhibitor U se. 52
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9. ADR Viém phoi bénh vién

(a) (b) (c)
Phan tich Kaplan - Meier 0.0 P =0.0394 104 P =0.5040 o 101y, P =0.0395
gitra bénh nhan dugc diéu g 8 = S
tri  bang thubc e ché 2 124 S5 0.8 R I W . T
bom proton va khéng cé . % - B o
thudc (rc ché bom proton a - £ £
(@) Ty 1& méc viém phoi o 0.6- £ 04- £ 04-
bénh vién mé&i trong 2 nam £ 2 2
(b) Ty l& t&r vong 2 ndm do B 03- £ 021 £ 027
moi nguyén nhan £ - 2 - 2 -
E)Crzéi-ltj))(lérﬁ tlt:’é;]/ong do viem 0 160 260 360 460 560 660 760 0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700

) ) Observation period (days) Observation period (days) Observation period (days)
—— PPl group - non-PPI group
Kéet qua

v' Ty 1& méac viém phdi bénh vién & nhdm PPI cao hon dang ké so v&i nhom khéng PPI.
)) v' Khéng c6 s khéc biét dang ké vé ty 1é t& vong do moi nguy&n nhan gira hai nhom.
v' Ty & t& vong do viém phdi bénh vién trong vong 2 ndm & nhém PPI (39%) cao hon dang ké
so voi nhom khéng PPI (22%).

Hamai K, lIwamoto H, Ohshimo S, et al. Use of proton pump inhibitors is associated with increased mortality due to nosocomial pneumonia in bedridden patie nts receiving tube feeding. Geriatr 53
Gerontol Int. 2018;
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9. ADR Bénh than

« PPI hién Ia mot trong nhi*ng nguyén nhan phd bién nhat gay ra viém than ké |
' cap tinh (AIN) do thudc trén toan cau. |

« Ngoai ra, PPI lam tdng nguy co' mac bé&nh than man tinh (CKD).

Bénh gan

| i o a v Al
e Su dung PPI ¢ bénh nhan xo gan i Pantoprazole 120 (10.3) 42 (3.6) 2.05 (1.39-3.03)
| \ ¥ < ~ ~
| lam tang nguy co mac benh‘ nao i Lansoprazole 193 (16.6) 100 (8.6) 1.40 (1.05-1.87)
! gan (HE), nguy co tang theo lieu. |
: | Omeprazole 125 (10.7) 64 (5.5) 1.38 (1.03-1.96)
o Phai xem xét can than viéc s |

, e " A ! Esomeprazole 176 (15.1 95 (8.1 1.35(1.01-1.71
: dung PPl keo dai cua bénh nhan | g (15.1) (68.1) ( )
: : Rabeprazole 57 (4.9) 28 (2.4) 1.43 (0.87-2.34)
| |

-------------------------------- Nguy co mac bénh ndo gan & bénh nhan xo gan

1. Fossmark, R., Martinsen, T. C., & Waldum, H. L. (2019). Adverse Effects of Proton Pump Inhibitors-Evidence and Plausibility. International journal of molecular sciences, 20(20), 5203.
2. Tsai C.F.,Chen M.H., Wang Y.P., Chu C.J., Huang Y.H., Lin H.C., Hou M.C., Lee F.Y., Su T.P., Lu C.L. Proton Pump Inhibitors Increase Risk for Hepatic Encephalopathy in Patients

With Cirrhosis in A Population Study. Gastroenterology. 2017;152:134-141. 54
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9. ADR Nguy co’ lodng xwong

" N o
xﬁ*ﬂ

Pantoprazole - g

o
P : -
_) S dung pantoprazole gay giam
SRS nong dé Ca2+ va Mg2+, c6 kha
: nang anh hwéng dén qua trinh tai
v
Decreased Mg and Ca Level ———> i tao xwong qua trung gian TRPM7.
TRPM 7 \
----- Within Bone cells
/\4’,0;1;')'.,

_} | & Anh huéng cla pantoprazol déi véi ndong do
Bone Formation < Bowe vesorption 54 Ca?* va Mg?*, lién quan dén qua trinh tai cau
tric xwong qua trung gian TRPM?7.

Desai, B.V., Qadri, M.N. & Vyas, B.A. Proton pump inhibitors and osteoporosis risk: exploring the role of TRPM7 channel. Eur J Clin Pharmacol 78, 35-41 (2022). 35
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9. ADR Tim mach

Outcome Exposure group Incidence rates HR 95%Cl P-value
Ischemic stroke PPI & H2RA nonusers 52 (50-53) 1.00 (1.00-1.00) Ref.
All PP treated 83 (79-86) —o— 1.13 (1.08-1.19)  <0.001
Low-dose PPI 76 (67-85) R EP— 1.04 (0.92-1.17) 054
Median-dose PPI 76 (72-80) —— 1.07 (1.01-1.14)  0.028
. \ .\ V4 A
High-d PPI 101 (94-109 —_— 1.31 1.21-1.42 0.001 )
abions ) (e 0w » PPl liéu cao co lién quan
All H2RA treated 78 (65-94) _— 1.02 (0.84-1.24) 0.87 X o > 2 =
dén tang ty Ié dot quy do
Myocardial infarction PPI & H2RA nonusers 35 (34-36) 1.00 (1.00-1.00) Ref. , .
LRV LN 7 ~n Y Mn e
All PPI treated 63 (60-66) _ 1.31 (1.23-1.39) <0.001 thle u mau CUC bo Va nh OI
- .
Low-dose PP 55 (48-63) A 113 (0.98-1.30) 0.08 mau co tim.
Median-dose PPI 61 (57-65) —_— 1.29 (1.20-1.38)  <0.001
High-dose PPI 72 (66-79) —_—— 143 (1.30-1.57) <0.001 Y
All H2RA treated 61 (49-76) S — 115 (0.92-1.43) 0.21
T T T 1
0.8 1.0 1.2 14 1.6
Hazard ratio

M&i quan hé dap &ng liéu gitra viéc st dung PPI va nguy co lién
quan dén dot quy thiéu mau cuc bd va nhdi mau co tim.

Sehested, T. S. G, Gerds, T. A., Fosbgal, E. L., Hansen, P. W., Charlot, M. G., Carlson, N., Hlatky, M. A., Torp-Pedersen, C., & Gislason, G. H. (2018). Long-term use of proton pump
inhibitors, dose-response relationship and associated risk of ischemic stroke and myocardial infarction. Journal of internal medicine, 283(3), 268—-281.
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9. ADR Tim mach

Outcome Exposure group ARR 95% CI NNH Trong 6 théng’ SO Vé’l ng U’(‘J’l kh(’jng
Ischemic stroke PPI & H2RA nonusers 1.00 (1.00-1.00) Reference SG’ du ng1 ng u;c‘yl dung PP| |éu dé| Cé:
All PPI treated D 121 (1.02-1.45) 1842
Short-term PPI —t 114 (0.93-1.38) NS ( . . ) .
T e G e D ./ Nguy co dét quy do thiéu mau cuc bd
All H2RA treated 1.00 (0.69-1.46) NS Lcao hO’n 29%
Myocardial infarction PPl & H2RA nonusers 1.00 (1.00-1.00) Reference
All PPI treated S 126 (1.04-1.57) 2104
Short-term PPI 117  (0.91-1.51) NS 3. , .
Congtorm PP e G e D Nguy co nhéi mau co tim cao hon
All H2RA treated 1.08 (0.71-1.65) NS 36%
Composite endpoint PPl & H2RA nonusers 1.00 (1.00-1.00) Reference
Long-term PPI —_—— 130 (1.12-152) 773
08 10 12 14 16
Absolute risk ratio

S dung lau dai va s dung ngan han PPI va nguy co lién
quan dén dét quy thiéu méau cuc bd va nhéi mau co tim

Sehested, T. S. G., Gerds, T. A., Fosbgl, E. L., Hansen, P. W., Charlot, M. G., Carlson, N., Hlatky, M. A., Torp-Pedersen, C., & Gislason, G. H. (2018). Long-term use of
proton pump inhibitors, dose-response relationship and associated risk of ischemic stroke and myocardial infarction. Journal of internal medicine, 283(3), 268—281.
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9. ADR Nhiém trung Clostridium difficile

canh b&o lién quan dén viéc s dung PPl va nguy co phét trién nhiém trang

4 . . N\
& Nam 2017, Co quan Quan ly Thwc pham va Duwoc pham Hoa Ky (FDA) da dwa ra
\Clostridium difficile (CDI).

)

World Journal of o < . L o

Gastroenterology » Phan tich tong hgp cua 56 nghién ctu lién
Submit a Manuscript: http://www.fépublishing.com World ] Gastroenterol 2017 September 21; 23(35): 6500-6515 quan dén 356683 bénh nhén dép l},ng Cé.C
DOI: 10.3748/ wjg.v23.i35.6500 ISSN 1007-9327 (print) ISSN 2219-2840 (online)

tiéu chi dwa vao phan tich cho thay viéc st

dung PPI c6 lién quan dén viéc tdng nguy
Proton pump inhibitors therapy and risk of Clostridium ; _x
difficile infection: Systematic review and meta-analysis co’ phat trien CDI.

META-ANALYSIS

Anca Trifan, Carol Stanciu, Irina Girleanu, Oana Cristina Stoica, Ana Maria Singeap, Roxana Maxim, Stefan
Andrei Chiriac, Alin Ciobica, Lucian Boiculese

1. Tawam, D., Baladi, M., Jungsuwadee, P., Earl, G., & Han, J. (2021). The Positive Association between Proton Pump Inhibitors and Clostridium Difficile Infection. Innovations in pharmacy, 12(1),
10.24926/iip.v12i1.3439.

2. Trifan, A., Stanciu, C., Girleanu, I., Stoica, O. C., Singeap, A. M., Maxim, R., Chiriac, S. A., Ciobica, A., & Boiculese, L. (2017). Proton pump inhibitors therapy and risk of Clostridium difficile infection:
Systematic review and meta-analysis. World journal of gastroenterology, 23(35), 6500—6515. 58
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@ Thudc trc ché bom proton (PPI) Ia nhém thudc tre ché tiét acid da day manh nhét
hién c6. Nhém thubc nay thwong duwoc ké don dé diéu tri cac tinh trang nhw bénh trao
ngwoc da day thwc quan, bénh loét da day ta trang.

e PPI Ia mét trong nhirng loai thudc dwoc ké don thwdng xuyén nhat trén thé gidi. Pac
biét omeprazole 1a loai PPl dwoc ké toa phd bién nhat.

e PPI |4 tién thudc can dwoc kich hoat trong méi trwdng acid da day, c6 tac dung trc ché
khéng thuan nghich bom proton trong th&i gian dai.

e Hau hét PPI co6 it nhat hai ché do liéu 1a ché dd liéu chuan va ché do liéu thap. Mét sb
PPI c6 thém ché dé liéu khac.

> Liéu 1 lan/ngay: dung 30—60 phut trwdc biva sang.
> Liéu 2 lan/ngay: dung 30-60 phut triwédc bira sang va bira toi.

e Lwu y khi diing chung PPI vé&i céc loai thwe pham: thipe an, d6 udng vi cé thé anh
hwéng dén hiéu qua diéu tri cha thudc.



N

TONG KET

©® 0 06 0 0O

Chi dinh: loét da day, trao ngwoc da day thwe quan, hdi chirng Zollinger — Ellison, loét
lién quan dén NSAID, diét trir Helicobacter pylori.

Chdng chi dinh: man cdm v&i cac thanh phan cla thubc, can trong véi bénh nhan
gan ndng va cac twong tac thubc.

Hién twong tang tiét acid hoi trng c6 thé xdy ra sau khi ngirng diéu tri PPI, can ha
bac diéu tri va s dung céac thudc khang H2 hodc antacid dé giam thiéu triéu chirng.
Twong tac thudc — thudc quan trong vé mat 1am sang véi thudc e ché bom proton
(PPI) la rat hiém. Trong d6 lwu Yy vé twong tac PPl — Methotrexate; PPI — clopidogrel.
So v&i cac thubc e ché tang acid da day khac thi PPI thé hién sw vwot tréi hon
trong diéu tri loét, gidm triéu chirng nhiéu hon va it gay ADR hon.

M6t s6 ADR cda PPI: viem phdi bénh vién, nguy co giy xwong, lodng xwong, bénh
than, bénh gan, dét quy, nhoi mau co tim, nhiém trung Clostridium difficile.
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