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[ Abstract] Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely used to
treat osteoarthritis, rheumatoid arthritis, and acute and chronic painful diseases. Significant
interindividual heterogeneity in the efficacy of NSAIDs has been found in patients, which can
lead to treatment failure or life-threatening adverse drug reactions. This review will discuss
the causes of the variability in the efficacy of NSAIDs in terms of CYP2C9 enzyme gene
polymorphism, cyclooxygenase enzyme gene polymorphism, and differences in the intestinal

microbiota, to provide a reference for the development of individualized dosing regimens for
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NSAIDs.
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JEH AR 25 (nonsteroidal anti-inflammatory BEREER (>65%) . AMAHAIELZ L
drugs, NSAIDs) &S BN ) 2258, R B IS A A B LR I, ATk FH kR M COX-2
APrR . U, Pigkim ., IRESEE- . BHEl, iR, (EAE R COX=2 JH 750 T fEH ™ B0
FLIE T T NSAIDs A 30 43 F, FEIK 1z A A A O ISR RN A i UK, I ELBE
T8 N 98 . R XM ST R AN Pl fiE 4 2 T 18 S 1 T 2 XU 7y 2 2 e

I R PRE AR o P, 7E NSAIDs fIl ARV, 25 24 50 £ A
NSAIDs 38 123 10 ) 48 A= VU s 12 2 A i 371 i GV E T IR , 3BT 05 RO 0 B Y ok
il A A S (cyclooxygenase, COX) , Flfe . KU HERER S, #5258 NSAIDs 78

Wl G AE A SRS 3R 00 2 T A P AU U R A RCR AR, (R RN RSB A
PORAEM . MRAEAEIPLE], DR NSAIDs 738 3F BB MAZE SR, HAT, #IEe TR
e L COX 14 57) Ak #5 E COX=2 i il 571 e COX I B B 15 B0 98 BOR 5 R BIRIF ST 0,
WAL REE COX MFIRIA AEIE . mINESE  NSAIDs YA 72 S BURF X T 528 NSAIDs
W FEARSE, MIEPEIE COX-2 MEIFIEAFEIE  IRIr Rk, HIGmE s 2550 ik 2677 H
REAT . JEREFH] . AT MAEGE A, A s XTI A R T 2 R R BB
[A]F9 NSAIDs X BRI R L AF e 22 5, PRI R JEALC I8 AT REAFAE A XGRS Mo BRI, 2387
AR AN RN, BRI 1. JEEsE SEUNSAIDs MAZF BN, /MR 2y
P COX M RIAAAE B B RN, &  RIEEESS,

&1 NSAIDsHZEFMXT COX-1F1COX-23E IR MBI 1 A EL 8
Table 1. Classification of NSAIDs and comparison of selective inhibition of COX-1 and COX-2

LB K& COX-11Cs, (pmol/L ) COX-2 1Cs, ( pmol/L) COX=-2/COX-1

COX—1 e 71 Bi] ] DEAR 1.600 277.000 604.00

COXAEZEFEPEM 5] LRl 22 4.800 1.680 15.16
Gll7Ss=3 0.028 60.00

COX=21mifa) i 7 KU 0.214 0.171 0.80
25T 5EER 7.000 1.000 0.14

ER R COX= 2431 FERE A 1.200 0.540 1.40
JeEEF R >10.000 0.070 <0.007

E: ICokm F IR

e s FLR S CYP2C9*1 B (B AR ) | CYP2C9*2
1 BYREENEE SN e

Y (4,28 P450 ( cytochrome P450 5,.CYP450, lle359Leu ) %I, CYP2C9*2 #l Fl CYP2C9*3 #1 i
CYP) J& NZEHE 5 25 A A OC i) —F i 22 TR R g2 A8 S B CYP2CY g & PERE AR, §E
PR IMLL R ARG, ZIERAY IR NSAIDs 754 N AR TG BR, 1 24 97 50
h—AEZEBITRN S, S5PREAHIEH CYP FEMERY AR 2E S T RHd R R R 1 CYP2C9
fitg 7 78 234255 CYP2C9. CYP2D6. CYP3A44 %, RS TIESE, S5 RN SEAERIZ A A T,
Horp, % /4 16 Fh NSAIDs # CYP2C9 {R i, CYP2C9*2 Fl CYP2C9*3 fE 1 2 16 1 15 1% 35 14
CYP2C9 S INAEH R 3 T Mgy X R A w2 290 2 T m BRI B, JF B AR A 3% 25 i3
A, TR M TUAS SRR, BR LIOSE BRI R R A 0 I R S e B
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S AT N P v R B A — A
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TRREAL BRI, X 195 44 $E1 T R AR A s Bk A
B AR L 1 RZER BRI T BRI T 5115
Mr, SEAREBHEM, #E7 CYP2C9*3 Sk
K 23 IR 2ok Bt e, DR m 8 &
I3 T BEAK A2 v 118 2 0 4 ol A5 B e 10,
FET — IR P AR T AN ZS SR IR A
90 Z i OMETFAREBE BRI, CYP2C9*3
F CYP2C9*2 JE [H] Z2 25 1% W] B8 52 W) [ 3% 25 76 0
JE TR S e R 3 Dk 2 s 8 8 R S SRR AT R,
ol CYP2C9*3 AA FE PR 70 11 5B 5 R 5 g A SR
B, g BUNIG IR A T SR A 2
T ZPME T S HARYE, 7 i NSAIDs k75
PRGN, 3 T 6 56 I 3 A 9 245 40 T skt B iR &2

887

R B 488 245 9 0 R ) B () A 8 52 R . HL
H X LeiF S R REA AL, 1 = AT PEAS
CYP2C9 FEPAXS 218 PP /L E X NSAIDs 11
BRI FERR

L LRk, CYP2CY A A5 P 22 25X
NSAIDs P K7 & S22, BRI 2.
FIGEE I R FEk B A HE B2 824 ( physiologically
based pharmacokinetic, PBPK ) LR ThHE R T
A~ CYP2CY LRI 245 5hF, AT DL R e Ass
Ty B FE A o R A B R s O
P BT/ NSAIDs R RO, % S0
BEyr A R L, CYP2CY [HFEN A 1E B
NSAIDs %5 277 1 S 16 4% 25 ) 1) $000 € 1 05 il A7
HESU I K245 ) PR 2H 27 STtk B ( Clinical
Pharmacogenetics Implementation Consortium,
CPIC) 7E 2020 4F % Ai | CYP2C9 3t [N 1 &5
NSAIDs iGJ7 I I RE 1/, $2HH T CYP2C9 By A
[Fi) KL R B 25 X6 NSAIDs 57 850" e — 5 IR,
FHE T T ARG CYP2C9 LR T3k H A . Al
1BIY . WAL . FLLI% IF 55 NSAIDs YAk
M55 ™. SR, WA H 5> NSAIDs Al id 4
PRI S AL 25 R 4GE , a3 s . M
T AT, X Tk 22 e nl e ik SR 2 P ALl
fitt CYP2C9 WHEIR Z 25 Mk S48 B 22 57 1)
SR, DT L S i S0 7 A5ORIAS RSN, o 45 RETE
FH T EA T ik R B AG: DU 5 S A A7 AR 98 A8 S 07
PROF T A AR R B, REfE—E R B A
RN IR, A BT Ry s e 3)5dE B Ak
TS, IR B BIRT P RCR

F2 CYP2COFNCOXERE Z M NSAIDsIATT B/
Table 2. Impact of CYP2C9 and COX gene polymorphism on NSAIDs therapies

L4 SNPs 2y 2] E= DTN

CYP2C9  CYP2C9%2 FiRl: 22 AR T A8 S INTETE BR % (7]
CYP2C9%3
CYP2C9*3 TR YREEIN . 25 E g (8]
CYP2C9*3 ACHEP I FOREAT 2T T T RUR 24 Wk YA B R [11]
CYP2C9*3 FEREA TR S RS DRI [12]
CYP2C9*3 FORTEAM ARSI RCR T [13]
CYP2C9*3 ML ERE T 2]
CYP2C9#3 AAFEDR ! % 5 RIFPIREHIRCRAME [14]

COX-1 A-842G C50T BOEIDEAR A TS AR AR BOVE T [18]
A-842G C50T FTEIDTAR  RsEm [19]
11330344 GAEf LA BUREIDCAR BT CACHCT AU B 5 [20]
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P SNPs 251 A0 23R
COX-2 15689466 GG [H 7Y FREA VRN T A s [21]
1290A/G-1195G/AGE5 KL NSAIDs JTRCEAE [22]
rs20417 iR 22 ol GIGAF AL R I JR AR5 48 W AR E A1 [23]
DHEEA PRI W G/CRIC/C B
AR5 48 Wi 18 SR T RCR B4
rs20417 BOEIDTAR AT DTG XURS: B e [24-25]

VE: SPNsA 2458 % A (single nucleotide polymorphisms )

2 COX-1F1COX-2HIEFE L5

NSAIDs 4 J2& i 2 410 il COX BH Wi 48 4= U I
R 3% AL AR R R A ™ W, SR 38 BT 4 B
SIER, AR COX TR (COX-1 Fl
COX-2) Z5 T ARIMAY . COX-1 [Ef
PR T A LS LS ZE R A A
B E ML 8l fy 24 S A BRI RE T 4R R AR
SEN 5 S 263K 19 COX=2 F A I A S0
. COX X W Fj 7 Y (1) SNPs 5% i) NSAIDs [
%&ﬁ [2]—22]o

COX-1 & A R g, 70 1E 5 RS BVAE
T EWIE ., B, HIRE 42 v i g
BRFZE WA R, Y IE 5 2 SN i ) AR TR B,
TEQRA . R F i /N PR 2R 4 45 T R P A
Fo COX-1 (1) 3L R 22 25 % Bf ) D ART 350 —
SERZR . AHSCRIFTE B, it I 3 05 1) SR
% COX-1 -842G rs10306114 F1 50T rs3842787
DR 22 25 o 5 s BRLBAT ] DT AR HRHT A AU, 2, 4R
A AW LI, HEHF A-842G FIl C50T i it
DRI 70 g 32 33 X A ] s 91 i 25 A A FH B S i
FH, SRR C AR RIS T COX-1 TR,
XL Z A MR B =] DC ARy e . B
AT, —842G 1510306114 F1 50T rs3842787 & A £
AR A A TRAF B TR Es S, Hanfrsgm
NSAIDs Y7 80 S AE HBLTIATE 5 2 — 20 B i 53 g6
IE, VAMESSIF IR COX-1 FEN L 5151
H2 NSAID M2 R RN 2 —

COX-2 JEiFH T, Z RAERME L T4
SR, AR, R R AE
FH. o, COX=2 ~1195G/A 15689466 Fi1 —1290A/G
15689465 M1 3L K 2 APk 5 NSAIDs Y73 A
Ko —IGIA 324 A AEREZ T 5 I, 28
K EAXT COX-2 FFrHIER N COX-2 SNPs

R TRN AT P 22 572, Horb 15689466 GG %
PR () 0 FH AR £ TR G 3 IR T AA B8 AG A
PSS R EA 15689466 GG HEH 19523 & k)
NSAIDs (&2 ., [FEF, COX-2 -1290A/G
F —1195G/A JE[R Z 251 n] BE 520 NSATDs (124
B, HEAY G S R A5 B A 5% AR TG
BASDAI. ASAS20. ASAS50. ASAS70 1§ #x J5 1l
SR A P, —765G/C 1520417 B 2 A R
M A3 1 S5 N AR A B IR ACR , #57 G/G S5
FE 0 R il AR E A R RCR T, A,
#EHT G/C F C/C 1Y BB il F AR 8 25 IR RO T
I B RIS, rs20417 A4 3 PR 22 25 1 7 B ] DT AR
BRI REEELE W, bR CARHE T A
120417 J PR 22 25 M 1) 451 % B I 15 T b)) DT MR g
JRNEE, 1ZARTE P R 0 & A AR o e B
M H BT IRFFESE BT, COX=2 3k N LAY
i) NSAID FIFTRL

gi b, H apEs 4r BF 5 3 3 T CoX-1 Ml
COX-2 1y SNPs XPTPaLisem (£2) , HgARIE
WAR TR AT RER LT LA . Q25055 b $
b HREA /D @ COX-1 Fll COX=2 I R7AE
P %, [l— {0 s AEAS [ AT ) S8 AR A 28N
G, XFAH R S A FE e s (B NSAIDs fifi &
HECE 2R AR L, e AT i,
T BT Z S ORI S e R B, AR,
LA R PPAL PR AR S 0 AR 25 S s, IR IR
I 275 25 1 AR R R R A TR FH 24548 =2
3 bEREwmE

il 4 ) A AR PR R 5E R 2G A A T 58 A BT TR
A, KRNENRCEDRE, BV, meE. o
AT RGP DL AR, )
RS R A EE A IIEE Y, H, ik
YRR W, A3 A . AR B
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