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Rationality evaluation of proton pump inhibitors in preventing of NSAIDs related
gastric mucosal injury in orthopedics
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[ Abstract ] To investigate the use of proton pump inhibitors (PPIs) for preventing non-ster-

oidal anti-inflammatory drug (NSAID) related gastric mucosal injury in orthopedic patients and to evaluate its

Objective
rationality, providing a reference for the proper use of PPIs. Methods A retrospective survey was conducted,
collecting data from January 1,2022,to December 31,2022, 0n orthopedic patients who used PPIs to prevent
NSAID-related gastric mucosal injury. The study assessed whether patients had indications for prophylactic
use of PPIs and then evaluated the appropriateness of drug selection,timing of administration,dosage,and du-
Out of 307 patients,62(20. 20%) did not have indica-

tions for prophylactic use of PPls. Among the 245 instances where there were indications, 83 instances

ration of treatment in cases with indications. Results

(33.88%) involved inappropriate medication use, primarily due to unsuitable drug selection, inappropriate
timing of administration,inappropriate frequency of administration,and excessively long treatment duration.
Conclusion The inappropriate use of PPIs to prevent NSAID-related gastric mucosal injury in the orthopedics
department is notable. Physicians should strictly control the indications for medication use, and pharmacists
should enhance prescription review to jointly promote the rational use of drugs.

[Key words ]

gastric mucosal injury;

Orthopedics;  Proton pump inhibitors;  Nonsteroidal anti-inflammatory drug-related

Prevention; Rational drug use

Ji T A 50 (PPIs) ol 5 B BEAR I | H™-K ™ -
ATP I BN 1T 308 1) S A B 0 FG 2R 253 1k sl /0 1B
W2 0 Wb AEAH AL R G TP LT T2 . A SCHR R IE
PPIs 1 3% [ 4b 75 i i Ak T i 3 2, BB 1 i 25 19 EL 41
HE I 80 4, 78 T By M 25 19 S b 5026 L B AF AR
FRAEHI 2G5 55 — W gs R 9L, [ A il PPLs 1y
FEBE 8 v TR PR 25 /9 5 Ll 8006, vk

43.19% By B F LB M FH 2538 1 . PPIs MO & B
il AN AS BE PR IR YT 850, 38 7] BB 3 0 R R B 1Y &
Ao AR SCHE S TG R el B PPTs 1B R
TR BT % 25 (NSATIDs) A 5P 8 3 B8 32405 1 o it A7 Be 1T
TEAY , LAY R B35 16 PR PPLs Tl B FH 24 #2 ik 5 2%

1 BH5HE

L1 BURSRIE s A Be (s B RS i UE R 2022

EF B AT PRI (1989 —) AR, A 250, T R R 2422 J5 9 TAE .



e 3296 - HAREZ T A 2024 410 A% 40 %% 198 ] Mod Med Health, October 2024, Vol. 40,No. 19

F1H 1 HZE 12 H 31 HfEH NSAIDs #4778 & 1k
FAERE R E . HEBRARUE . (D2 Wi & A T 1k il 5
Y7 IHAGTE I B PR B AR T TR AT R L
& S5 Ak 2 B8 BN BN B8] 5 (2) I 1 5 3 L AL AW SRR
48 h; (3) #E 1M B BE FE A5 (INR > 1. 5, IfiL /M Hr << 50 X
10° Lo sl 20 68 il il i ) ] > IE 8 2 £%) 5 ()™
FEAG L2 & B R BEPE 4> =16 40) 5 (5) %% Fh A
MR F AR (FARBE >3 h; (6) AtEE U aE =
VB AT T BE R (7) 2 PR R E I8 28 A
(ARDS) ; (8) #Kk 5 sl F¢ Z2 K il 5 (9) M5 E 5 (10) &
HI AT, ARk 357 BT A R A
1.2 ik RABEPERTE ST 7 ik, & & se B ), 48
LG B E W AT B LG AR 0 1
B G2 W RE A s PPLs S 0L (25 24 7k 48 24
Rl IR S 2R L TR LB I 2 S TR,
X 25 I B I R3S S SO AR I ST R
ZE AR RS T IR AT PPLs J2 5 R P 24
BAE S 00 R & BEbE R G BRI AR
2 & £
2.1 BFERARMM 357 B4 NSAIDs 9 &
W, 80129 il 4 228 B, BREFIRR R K 92 B, R
/N 18 % i DI E B H | 2 iRy =65 X 1Y
B 181 B, 5 il B Y 50. 70%0,50~<C65 % i
F 120 1, 5 HUER F 0 33, 61 %, 4RI <<50 H &
56 B, AR E Y 15. 69 %0,
2.2 NSAIDs WSO B E M NSAIDs
5 S FH S50 B (8 mg) A6 I8 Y TE W (4 mL ¢
0.4 @) MY BRI 0. 3 gxX 24 Ki) f 5 0
S B R By BB 328 L 4 FH A 1 2R T R Y AR
39 Wl AR IS S R R e R 3 ). AR HIEH
LR T BB 4 5 A B 1 (B B NSAIDs & Ff
WHE NSAIDs HEHE S A I H 2 Ff NSAIDs, )
geit s> BEBEO .

x1 £EEA NSAIDs A BE1EMR (n=357)

W R o BAT 2 AN DL B Al R R 92 ], BAT
LAfE B R B 153 Bl /B fa B & 0 A I

S~ e EAELT TR/ 115 i b
¢/9) (n) %)

T U R 8 mg 1 187 52. 38
2 154 43.14

A7 ¥ 25 5 IR 0.4 g 1 23 6. 44
2 17 4.76

4 1 0.28

s IS BRI 4 0.3 g 2 3 0. 84

2.3 PPIs {ifi fHfE M

2.3.1 TARFHZGIEME 357 6 v, 307 i 2
Bii PEAE FH PPIs, Tl B %y 85. 99 %0, T B FH 25 1)
B, 62 ] B 0 NSAIDs A8 ¢ 1 B 25 35 45 1Y
fal R Z . JC PPLs Bl Bij H 25 $6 1iF , 245 5] F8 & F7 45 f&

%2,
x2 BE NSAIDs HXBRERGHBEHRE R
5% (n=245)

kN % f/tf
EH =65 % 87  35.51
il 8 ) i NSAIDs 61 24.90
B 2 Fp LA 1 NSAIDs 2 0. 82
£ 91 FH NSAIDs R i i i 3= 1 0.41
Al =65 %+ Rl it NSAIDs 79 32,24
AR =65 % + 4 I H NSAIDs 14t 1 /MR 25 4) 8 3.27
=65 X + G IF W T NSAIDs FIHLEEZSH) 1 0.41
=65 % + & JF R H NSAIDs F1H 52 5 % 3 1.22

V

AERY =65 % 4+l T A NSAIDs+ & 9F W HHt i/ - 3 1.22
e

fit 245

100. 00

2.3.2 & 245 BIRA FH25 8100 0 b, 48K
TR H O R R AR B S L AL R RE L A
R, HRAEZ 1R, Af 200l EEFELEHEAN
RGO TS G AR R 7 B, 4 2R OR iR
B2 f] B AR HLANEE 1 ). ULER 3.

*3 PPIs MipitE e A A ERAES

W) 24 TR YRR MAFR PO PG )
B 5 R 20 mg 1 216 88. 16
2 12 4.90
= Sl 40 mg 1 5 2.04
15 mg 1 2 0.82
30 mg 1 5 2.04
P T P 40 mg 1 5 2. 04

2.3.3 Zjykik 245 B 2R IERE B, B E
TEF ) PPLs S Bl 32 %2 A7 B2 38 o me | P 46 S e fn 2= &
Frme 3 Ffr, 5k FH B S5 o e i 5 IS 2 (20 mg) I BB 222
B, 5 He 90, 61 % ; BL LRI A I A (20 mg) 11 fl, 5
Lt 4. 49% s PEFEh e 4l i % 7 (40 mg) 5 B, 5 Lk
2.04% ;22 RPIME R (15 mg) 7 ). 1k 2. 86 %,
2.3.4 7R 245 Bl AR AR B oY R K
28 d. e 1 d, Hod 13 fl /% 7645 NSAIDs J5 4k
2effi F PPIs #ad 10 d, 5 kb 5. 31 %529 ] e 3 7 45
H NSAIDs J5 3~7 d W5 245, 5 He 11, 84 %530 4] &
5 2 ke 7E 4 ] NSAIDs J5 1~ 3 d, 5 1
12.24% ;173 il & 7E 15 H NSAIDs X4 K25, 5 L
70.61%.,

3 it it

3.1 e BRHEE A NSAIDs #4177 &
1B 7 1 8 2 A 45 2 AT ] NSAIDs & WA R



PAREZ T A 2024 4 10 A% 40 5% 19 81 ] Mod Med Health, October 2024, Vol. 40,No. 19 * 3297 -

RS, KR NSAIDs By B & v, 3 4k 18 9% 1
BN 39%~53%", PPIs £ il NSAIDs it 3
TP T 286 40100 1 1k 24 4 L T S R R B
R IRV B ARG 54 %0 ~ 76 %60 . T s L T TR 1k B 9 0 o
K3 NSAIDs [ I FH L BT ) DC AR L $T i /s B 25 9 B
[ W (B A v ] NSAIDs A 56 PE B 26 145 45 1
fa ke &, B e T NSAIDs B/ I 34 14 16 a8
13 1 AU 5 v i i B8 3 S PPTs 64T T )7 . AR A A
HARTT B PPLs, 307 il ffi F§ NSAIDs Y& &
A 62 1 JCTH A 1B B LR 0 19 = fE IRV &K L JC PPIs i B
PEH 25 (0 48 fE. G F8 AF BB ME O 25 B9 E B R
20.20% AR F HARRME " . X 5 HRRCEHEZ N
EEREAR., AR T, BEFEREL 65 F R
F 181 i, HH R E B 50.70%  AE W BT 65 B2
TH A0 TE 26 B B 05 1 fa B IRV 3R, 4947 1 B PPLs Bl By
NSAIDs #H 51 B 2 R0 40 1) 48 4, 1M 76 4F #% <765 %
M ECFE R, JC PPIs BB MM 25 dE AR L
35.22% B HAb AR B S WA L TG A8 A T By 1 24 ) A
W™, X S5 EE A% PPLs 1097 ¥ 25 19 48 1F % 48
AEA . IGIRE A 50 f5 11 T NSAIDs %) 5 %&b
B0 VE L R NSAIDs Y 82 % ¥ % 80
PPIs # 17 F B , ¥ PPIs 44E H ZE A “ R4 47, 3 3L
PPIs M G S5 . 6 R B2 0l 78 4 B NSAIDs 93
T o, iy RO DA AR L A R 5 KU L T A A
¥ PPIs i Bjj FH 2538 fiF . B 48 1iF 5 B A PPls.
3.2 HEHE 245 BlEE T 4R LA ES
BN 7 FRE R RIR A AR B ARG, 12 6] S
ISR ASIE T . 1 B 45 25 I WL 8 B (Rl 45 25) . 38
SR R R AR e RE L il ] PPLs BB NSAIDs
AH OGP B RN RS 1, R i A o w R o IR 45
2hL R 1 YR, PR E R R R B R OB R R R
20 mg & /Z 40 mg, A[FFEFXAA AR AE. A4
WFIE % B0, 55K TR 20 mg 1 B8 25 1 1 BB 0% 5 24 701 )
NSATIDs A1 5 BR300 388 0 351 4 5% 1 A 2 8
oG B L R TR, 4 R PR IR A 20 mg PR
S SE AT 1B BE A A B

PPIs @30 Hl H™-K -ATP [, 30 i Kb 5 R
F A W B S L B R G R A R 4 b, L
Xof £ 4 ) 9 | A T e 0 1 ) e KRG, Ho R ) K
W AS )5 BEAI L P g H-K'-ATP B £, A
R4 HT 30 ~60 min 252, MR ik, B g
YR B0 & PPIs o] fff B P pH >3 14 I ] 4%
2218 h,pH>4 MRS RELE 14 h, i LR R R
AEME pH>3 By mfa] 54 9 h', 4% b, #iBj NSAIDs
PR ECRY B R B 40, HE 7 R S R (R
SFERIBE 20 mg, 22 RKPIME 30 mg, FEICHIME 40 mg) , B
K42y 1R, FAEN 30~60 min 452,
3.3 ZiypaEik 245 B P 3k SR OS B M Y fR
233 M, PEFC R 5 B, 22 R Pme 7 i, FiRF NSAIDs

FH O B BG4, JL R PPIs 22 [A1Y7 2CAR AL, 4 RE ik
A R TR, 245 Bl T, DIBAE R F R
Z BB FH FN B TR EEERR. S
%, PPIs & % i ot i P450 B & Ay CYP2C19 Al
CYP3A4 U, HXF CYP2C19.CYP3A4 #fE A8 A A
FERER IR S A B S Y
MEAER . 245 B EE .5 4] 55 245 W) 25 % N 0l H
FEEXIM ML PPLs 5 HALZY) 2 [RIFF 76N R AH
AR B S i e A0 AR TR I . S AR R R
HIR 258 . A e 9 28 5 A6 AR S A 4k A 1% PR AR
W, A e L Pt M/ AE T, CYP2C19 7 A kA% &
R 3% PR FE ol T B R R SE e CYP2CT9
)1 ) 50 RS, R 24 B FH A6 e b A 7 9 AR
I 24 4% B B B i/ R T RL R AIGL 2009 4R 55 [ FDA
T O R N el e R i
PPIs., J i G0 i 1 58 5% i s Fn 3E ) B SE hr s, PR FEHE
WX P450 i Y 45 A e 55 . B AT O A R Ak 1 AR
R 55 B HEAT AR, 24 5 HoAh il CYP2C19 AR 19
20 ) 1k sk, G AT o 11 A S5 AR He ), o b X
CYP2C19 fy3a - vEam il /e " R 5 K AL 25 Ml 1
YRR 5 7 DU 3 25 5k e i ad 72 340 A 15 R A ik b
AP, e TAIFHARZ S REGYHE
VBRI B R e P FE P me ol 2 DL frme

3.4 HzZyyr . BE A PPLs #iBh NSAIDs #f &
PR B B ISR A 1097 FE 5 NSAIDs B4 7 A7 e,
7 25 3 72 vh Ny S A TTAL AR E B RN R A0 i KU L A
FE R R bR G B 5 PPIsT™ . 245 fil % b 58
Bl EF AT RIS KSR, E 2R FEH NSAIDs
o} NSAIDs ¥ i )5 » 85 TG H A B 25 545 1 78 6 A
R BE ] PPLs, A #4835 7645 Hl NSAIDs
J& AT AE H At 2 IR 5 0 A8 B R E L il A B am
N Z5 L Ak Sl PPLs, kA L,

25 LRIk T Ak R4 2 il H NSAIDs & %
LR BN, A Bl PPLs A A 2L Wi B NSAIDs
P ECE A kG D 25 A RN 51 R Y BT 4
Yy, AW A W oR, A BEE B PPIs il By
NSAIDs fiIt 2 8 25 B8 15 A & B2 [n] B Ry 28 1, A 45
ToTEANE 2 25 1) 8 3k | 25 25 I BIL . 25 2 0 | 45 2 00
NS B R 97 A A S5 ) B, AE f FH NSAIDs i 2
Hh I PR B U N 2l A5 TEAl BB & AR R IR A0 XU
FEMSHE T PPLs T Bl A 24 35 i, B3 #f 45 1F J5 7 6
PPIs, 25 I 75 I i B2 g o 4% I B B8 AN & 38 m) ik £ 7
038 5 L S B 2 R) T R I 2 ) B
Bf B2 553 11 AT SR BUP T B Bt A7 1, R i PPIs
A B

2% 3k

L1 T A 4 ) 500 99T B35 1 o ) & RIS AR AL o1
A 590 T R N L LR (2018 [T 1. R



. 3298 -

[2]

[3]

[4]

[5]

[6]

7]

[8]

[9]

[10]

[11]

AREZT A 2024 4 10 A% 40 5% 19 8 ] Mod Med Health, October 2024, Vol. 40,No. 19

BEfiZR i .2018,20(12) : 1775-1781.
EIB U At T, 5T 2 30 1 50 i PR RE 3 7k 1
PR BRIy REHE 73 B [T 1. 2527 52 k2 5K, 2020,
38(2):184-188.

J7IRAR 25 g Ty A P 5 A A R 5 B Ak Dy
Kife & RZAg B ILLT]. 4 H 25%%,2019,29(8)
505-514.

WL AR 2427 2% WL AR 3T 2 400 4 590 5 P34 B
AL IR b = BRI 2452, 2021,
38(22):2769-2774.

e NIRILFEE K DAE@REZE 2. 2 m
il 350 16 PR 07 FH 48 52 R0 (2020 4R RO [T, Hp [ 5K
& FHBE A 24,2021, 28(1) ¢ 1-9.

JOO M K,PARK C H,KIM ] S,et al. Clinical
guidelines for drug-related peptic ulcer,2020 re-
vised edition[ J]. Gut Liver, 2020, 14 (6):707-
726.

AT INEAE . BT S A 5 B i ] R A 3
W01 ] [ B 2% 35, 2018, 20 (12) : 24~
30.

AR 2 B AR R i (R AR B AR R o R KD
G4 22 01 . G AR N BT A A BN ] K 3R
[J]. A AR PR 22075, 2015, 34(10) - 8.
LASSEN A, HALLAS J, SCHAFFALITZKY
DE MUCKADELL O B. Complicated and un-
complicated peptic ulcers in a Danish county
1993 — 2002: A population-based cohort study
[J]. Am ] Gastroenterol, 2006, 101 (5) . 945-
953.

CULLEN D,BARDHAN K D, EISNER M, et
al. Primary gastroduodenal prophylaxis with
omeprazole for non-steroidal anti-inflammatory
drug users[]]. Aliment Pharmacol Ther,1998,
12(2) :135-140.

SCHEIMAN J M,YEOMANS N D, TALLEY
N J.et al. Prevention of ulcers by esomeprazole

in at-risk patients using non-selective NSAIDs

[12]

[13]

[14]

[15]

[16]

[17]

and COX-2 inhibitors[J]. Am ] Gastroenterol,
2006,101(4):701-710.

CHIVERTON S G,HOWDEN C W,BURGET
D W, et al. Omeprazole(20 mg) daily given in
the morning or evening: A comparison of
effects on gastric acidity, and plasma gastrin
and omeprazole concentration [ J ]. Aliment
Pharmacol Ther,1992,6(1):103-111.

HUNT R,B LAZEBNIK L,C MARAKHOUS-
KI Y,et al. International consensus on guiding
recommendations for management of patients
with nonsteroidal antiinflammatory drugs in-
duced Gastropathy-ICON-G [ J ]. Euroasian J
Hepatogastroenterol,2018,8(2) ;148-160.

LI X Q,ANDERSSON T B, AHLSTROM M,
et al. Comparison of inhibitory effects of the
proton pump-inhibiting drugs omeprazole, es-
omeprazole, lansoprazole, pantoprazole, and
rabeprazole on human cytochrome P450 activi-
ties[ J]. Drug Metab Dispos, 2004, 32(8):821-
827.

LEE C R,LUZUM J A,SANGKUHL K,et al.
Clinical pharmacogenetics implementation con-
sortium guideline for CYP2C19 genotype and
clopidogrel therapy:2022 update[]]. Clin Phar-
macol Ther,2022,112(5):959-967.
WEDEMEYER R S,BLUME H. Pharmacoki-
netic drug interaction profiles of proton pump
inhibitors: an update [ J]. Drug Saf, 2014, 37
(4):201-211.

LIMA ] J, THOMAS C D,BARBARINO ], et
al. Clinical pharmacogenetics implementation
consortium(CPIC) guideline for CYP2C19 and
proton pump inhibitor dosing[]J]. Clin Pharma-
col Ther,2021,109(6):1417-1423.

(k5 H 1 .2024-03-23 &9l H 1 .2024-08-13)

(EFESE 3294 1)

[14]

[15]

LEVINE S M, SINNO S,LEVINE J P,et al.
An evidence-based approach to the surgical
management of pressure ulcers[J]. Ann Plast
Surg,2012,69(4) .482-484.

MANSUR R, PEKO L,SHABSHIN N,et al.
Ultrasound elastography reveals the relation
between body posture and soft-tissue stiffness

which is relevant to the etiology of sitting-ac-

[16]

quired pressure ulcers[J]. Physiol Meas, 2021,
41(12) :124002.

BORA K P,GURCAY E, KARAAHMET O
Z, et al. High-Voltage electrical stimulation
versus ultrasound in the treatment of pressure
ulcers[J]. Adv Skin Wound Care, 2017, 30
(12):565-570.

G B 1 :2024-02-27 &1 H 1 :2024-07-21)



