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Abstract

Non-steroidal anti-inflammatory drugs (NSAIDs) are
used widely around the world because of their anti-
inflammatory, analgesic, and antiplatelet activity. However,
long-term application of NSAIDs can lead to complications.
Previously, the clinical attention was dedicated to the
NSAID-induced upper gastrointestinal complications.
Recently, the detection rate of small intestinal damage
related to NSAIDs has increased due to the wide use of
endoscopes such as capsule endoscopy and double-balloon
colonoscopy. Although the majority of patients have no
significant symptoms, there are still a small percentage of
patients who develop obvious symptoms or complicated
ulcers that require therapeutic intervention. Despite
significant advances in our understanding of NSAIDs,
the treatment modality and regimen for NSAID-induced
small intestinal damage have remained relatively unclear.
This article will provide a comprehensive overview of
NSAID-induced small intestinal damage with regard to
the epidemiology, clinical manifestations, diagnosis, risk
factors, pathogenesis, and treatment, in order to provide
informative evidence for clinical practice.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: NSAIDs; Small intestine injury; Prevention and
treatment
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W) EAE A A2 ANSAIDsH K 5 A, H 5K ez
BB AR E AEEER EX R SHALY
sy LIKALE IR, 12 R S AT de ik B Fe A
AN REF SR, AMTEINSAIDsS| #2897
Bih A F R I . B RKIRS EH LA BaEK, 12
MAHR S BH BT AR ERIE LG TS, &
T ATE T T R, 4F5INSAIDsHR £ 1 % 64 25
Wy ¥ RAAER, A b, 3 —F BF NS AIDsAE X M )4 69
R IRAH] I A E R s Rk R Tty KL
FNSAIDSHT & N A5 9 R ATIR S R EIL. B
B, EREE. KRR s T AT T h B4, A
NSAIDs#91% A B 3 I K IE 6 By ib 3 AL A
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o BH RIS IR Bk, B % A5 HHNSAIDs
ABK NI BTG AR5 G ATAR R, VAEIANSAIDs
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IERSER: S, K=, BR, XA, TR, RS, FFSRSESnaiigx
IN\REYHATUHE. BREENBIAYE 2021; 29(20): 1191-1200

URL: https://www.wjgnet.com/1009-3079/full/v29/i20/1191.htm

DOI: https://dx.doi.org/10.11569/wcjd.v29.i20.1191

0512

1 M 1899%E R =] DL AR &l LLoK, R E RSP 2 (non-
steroidal anti-inflammatory drugs, NSAIDs)/ At 5 4#
RS iz A BRI R 252 —, —HAEIMR T
Jizig Y. e R USRI BT IR, 37530
TR FIBET RS KA, 4k, B 78R I =] DL AR
xS emiE g PR AR, aFn AL e &5t
5. BIRANSAIDsZ B iR TIRZ midb, (HEf T rT A
FIEVFZ IFRIE, o BLE miE I RE SR W, NSAIDs
A5k B E L, i, LAY, X
FEAERR G T IX L5 . — B LR, AMITAINSAIDs
1L+ A iz g 2403 ) SR B D, AE B A AU
&N BT A (video capsule endoscope, VCE) R €4
BN Bi45A6 25 (double-balloon enterosocope, DBE) [ 5]
N, MRS FINS AIDsth a0 /N i i 5™, i B
FET2 2 TNSAIDsFT 5| A2 1 By 4™, Aot
NSAIDsH BN RRAT I ImAREIL. 27
SEREE . RIRHLHIANGSTE 4718, INSAIDsHIfE
A EFEFFRIERIBR IR S5,
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NSAIDsIRZ 5 NMIT3RAR, JF BAERA MG 115
DU HERERAE . HEA5 T, TR FNEREN, BRRAE
30005 AN7ERRFINSAIDs!" . 20104F 2 [F 4> [H g B 15 %
A& (National Health Interview Survey, NHIS)Z R, 216
430077 AN (19.0%) 55 ) &5/ i = Wk B =] DG AR, HL
Ji R BRI 34 . 1R 2900 73 A A (12.1%) K 1A
JRHINSAIDs. 520054 AH L, Bira] DEAR {5 AN B0
T'57%, NSAIDs[IEH ANEI N 741%Y. Britz 4b, i@
RN B S BITE K HIIRFINSAIDs B , A
50%-70%11) B HBL T /MR ", 1X LENSATDs 5] e
(1 B3 5 R Y, GX s R I A 4 5] kAN
LT E I RIE . (H E AR R A A Xt
NSAIDsHHR/NGA G B ET A, BT e R A
NSAIDs[F1 8 H, 60%-70% 1 3 1)/ Mg dbifn # kb 10
I ARFY B, TCHIR BRER, ML T R E IR E A &

AR

2 SBINSAIDSIBX AR
TENBBE 5] N2 1T, NSAIDsHH & s A2 8 ik /Mg i
FNISAE (10 2 2 W), > Crbric i) 2 & DY 2.1 (ethylene
diamine tetraacetic acid, EDTA)X /)N 387 P4 I 72 AH X
iR, AESIBINS AIDSAH S ) S it g
(Inybrict (I Z0MEEAT IR SR A% RT LA A6/ g 4 R .
A, 5 TR A AT VR NI SRERRCA), 8 I S S T
A E &, 1T LLEENSAIDs 5 /Mgt
VCEMDBEREWAL /N 1 € A7 K 1. 5DBE
FAEE, VCEXS /Mg 2 W 2 58 i, m LASE 4F L vp £k
NSAIDs5E NG, Pk, X2 73%n] LLE
- & IRNSAIDs 5| EE /N3

3 IBPRERI

NSAIDsHH KW KA 2R 1w, (B K 2 808 IR oMy
I PRI, 60%-70% I H AR AR, Akt 37
I RAEA A 4E4ERBRIA R . IEMEaE
JEJR ™ B ] AE B L. PR A g FLEE I R,
3.1 A ALiE B fe NSAIDsT|RH/Na0, BIEFEER
5, 2 SEEFELE M AN B PE T, BF 78 R B4T%
N B, BERAG2-10 mL S &P IEE E, B
1 H IAE 2 W, 2 BB R BE LS 51 B2 (D).

3.2 A RE K KIEHNSAIDs 51 7RI 58
SEUR AR A M. DAE, & ABRGE RPN 2K
T, (BRI, FEE A B A E R
Hrh, ARRBUE A AR, Rk, B s RN E AR
FIRAT CATE AT I B 2 S AR A 1 1 R 2.
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IR N B RGN L F: B8R, NSATDs: RS ARSI 224

3.3 F3UA=4 [ NSAIDsH| L /M 2 FLAI 55 0. AXAE
{68 FH i 771 B B WA 5 S T BB IS B FLAR SR R 13
TEP AN, WA, NSAIDs S| #EE g 2 5
W TE A AR, F17%INSAIDs I 5171
Wiz BB 2 AR /NI, X AT B 2545 R R4
IR A 5,

4 BERER

R R 25 PEAl 0 EENS ATDs 5 |2 /N g i A 2 JE o B
), 5NSAIDs 5|2 EIHIERS AL, XINSAIDsHTEL
N B fE R R R B AU PR, DA AR DG T
44

4.1 #pBR 2 122405 (proton pump inhibitors, PPIs)
MIH23Z ARSI, T H SR/ DNS AIDs 21 B -+ =
TR s A . SR, BF FEaR B I e 240t /)N
oA R ER, HEAMRA W] EINENSAIDs 5
(/N AR A A HA L. — TR 75 3 B, SRS A A I Ak
e Z AR #R1E /IS B T (operational taxonomic units,
OTU). W FEEEE(Chao FEE) B EZ FEPEFR AL
(Shannonf&#0) iy [FIREH, Wang NP HIHE FE 81,
PP LA E R =] DT AR 51 L /N5 4 (A S e BT 2%,
IEAb, AR TR I, T DU 2 348 i fee R 2 2 iR
FEREAT Ja /Nt K AR R, X e AR, PPIA] &
BUNGTAEY Z R R, X 0] REZPPUINENSAIDsFT
BN ) B A

42 PmgmiA st AR NGANEE I E A K (small intestinal
bacterial overgrowth, SIBO)&—F B, K/
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W R At £, 25 W TR Al K T 10°AN S/ =2 T T,
I IR B A R+ 35 3t A (duodenal
aspiration, DA)FIFLRAEF ik (lactulose breath test,
LBT)# F T2 WiSIBO. — Iy SIBOL /Mg {2 [7] 9%
AT R, W LBTIZ Wi, SIBOENSAIDsFIHK I
(TR =) DOl P 3 A 7 S /N A RO ST S [
.Mk, SR N Eh R SR T B 4 S AL
SIBO.

4.3 FAl BRI, WA FHAERT R TLARSENSAIDs L
M PR B ) DG PR T /N i AR A A% R P o EE, — T
PRAFFFE R 2 o™, FERR A 2 S, SV i i i
[T e ER T LY/ E 2 = (A R K AP A R o) =
KA IEH . (ENSAIDs IR/ MNatfit, 248N
(R 2R T T, I B RS R G K, T 4%
(ORI R, B, oo N2 5 R R A R AN
FEERAE L, T EINS AIDsB LMz RAEE. F4h,
B AR 1L ZLHEE-80(polysorbate 80, p80)FI £ Al
SEIA B R, B8 T NSAIDsIE SN
XG0} S 86z DR 2% BRI 7 R S DB iR o, R, I8 7R 22
BT RHUASE G ARATE 0 R — 2D IE L.

5 NSAIDSHER/NBIFAHH]

ENSAIDs 5|2 FIH LB BIH LA E], NSAIDsAHE /N
s AR AL v AR R, H AT, S5 IA ANSAIDs i 5
K — 2R ZPRME SR,

5.1 FRAA B R 5 BB 2L NG, RS
I 1(cyclo-oxygen-ase-1, COX-1) 7 Bt & I RT F IR R A&
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X, %R R E2(prostaglandin E2, PGE2)/2& /M7 3 )
RIFIRRER, S0 SORIRORI BRI 24k 1 & R i, DA S
SRR AN b R A0 B 5E, 1IN S ATD s R i P AL
B TE Y. BeW], NSAIDsHIIR I AR ALHIA N R 5
COX-1%ZE 345 2%, 4R, Hotz-Behofsits® NP HER] 1
HERHECOX-1HIA = FEUNG I E, BAIHICOX-1
FIIE A F2(cyclo-oxygen-ase-2, COX-2)aI#|COX-2
&G 8 RE, 1IXRK W, NSAIDsH ] ATERA
COX-1MHI BN T &4, COX-141F 724 IPGE2AS &
PARAFINSAIDs 5 | F2 ) J& i B 473

NSAIDsH] LA 4 5l 51 IR 25 1 A, (H R = AT

HIIRZR A8 2 FEUMaH . NSAIDs 0 5 1E
F i AR AR IR IR 17, A& 2 s N S
e 45 I, B NS ATDs Y b e 41 p 2k
PREISE. {256 AR R B, NSATDs AT AR RR 274K iR
JHERRLAA R SE AL, A0 T (R DR A PR A
FH. NSAIDsFIREBEE PEAE FH 3 202 TSRk 5%
#e 5L (mitochondrial permeability transition pore, mPTP)f)FF
Ji, PTP 2 FZERE LR A IS P A1 B 1 s 4. mPTP
(IS Ze iR ThRERE IS4 G, mPTPIKIFF AT LA
52 L £ 35 o MR A7 R U R T A LS R, AT 5 3K
YHARAET:. PRIk, SRy vl 5e 5] EC R i bE e T he 3
SLA /N EE N, I HAENSATIDsS] /Mg in i
(1 S P R A .
5.2 Bt W& RRATE/ N 1 BRG] Hh A 2
VEH . RE 2 A BRI T M5 M3 37 5| A 1)K Rl 20,
16— Y5718 5% 1 B2 41 (intestinal epithelial cell-6, IEC-
6) A AMIE Tt HR, RE YIS IS S PR B2 436 FH 48 m 1 48
FRURGE (3R 1, e L b B Sl 3k A 24 47 4 e 25 P B .
TR I, 25 KEUIRFINSAIDs 238 1 iRyt
IR RE R AIRFES, YRGBT BR X iy b iz 4 a2 1k B
T RE T8 B8 5 AT B R T ) K R L TR P 2 A Ak 3
TN, R, NSAIDsT] fEE it o2 1 i it
YIS B T A AR 1. B ARAETT BRI /N F
DIFLH G ANE 2, (H SRR R R, 2 e S0 IE R R st
ANHRR, CIIESELETEC-641H 1 8155 S8 4 [ FIL-8I1)
FEA, HEENF- B A5 S0, BAk, AR SR, #8
FE AR AT ER AT LAST FFPTPIEE Mt 5 e i iz 4
fgET B,

BT A S 1/ N A5 T R AL 1k, AdE
FEITBRAE N HIRE T4 FE NS ATD sFITEUl7 I ) 3 22
RN R, R, W-FIEIRTE/ Mg 45 1) A A L)
e B E M. W EZNSAIDs LA RIREE ), 1EIT
I 55 PR T WA R 5 S o WA SRR T, X S R
WIS /N s R RO 2 TR B -7 76 T R T I A 40

Baishidenge  WCJD | https:/ /www.wjgnet.com

WS, XM - G A ] 3 B R IR AN s B2 2 8 T
NSAIDs, SEES. K& -FHEAFINSAIDs N
B 5 SN iz
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PRAREA bk B E VR, R e R b T e o
H 5 i o o, SN AR — T 7 R B, MRIE R
B T /NEMUC2MRNARIIE, MUC2/2 — T B 2R,
B, E AR E A R R i B EH, X2
B RSO R D Y, 48 L I an s 45 ke
I it 2 P DR 2 SR, LA g 2 e A S
—ENE AR AR A
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Tolli: 52 A (toll-like receptors, TLR)ZKIGETLEN S A
WIS SR 1) 2P R e 9 N L % B 11 3 I M 2 IV
il 2 5C E A AOVE . TLRAETR I Y AR s
5E 7 TR0 JEU A AR DG 4T A (pathogen-associated
molecular patterns, PAMPs). X6 /MNEPERL A S TLRES &
BOE NS 5, O F«B(NF«B)., Z&[H7E
b H ## (mitogen-activated protein kinase, MAPK)F!

[ BFPRAFN-DIEEK, 175 FIE R T FhEA
P, InEE . TLRER T RBIPAMPs.Z 4k, 5
P PR T AR - fe S A 56 7 1B X (danger-associated
molecular patters, DAMPs). il %% % & (1 &-1(high
mobility group box-1 protein, HMGB-1), M 354531 L 5z 41
RN, 18I TLR2ANAGE HBE R 2 K 1) %2 M4 (receptor
for advanced glycation end products, RAGE) PA & TLR4 K 4%
A AR, AR, FENSAIDs T Sl e,
AHMGB- 1 A LUl A NF-x BFIMA PKGE ES N 2 7
TEH].

NSAIDs5| & [ 2G5 1 BRI EIENLR KR [F 52
A 3 (NOD-like receptors, NLRP3)] ) # i 4, NLRP3
AT DAV G0 A 1= A ) SOSOIRAS 5, Al JEIMA )
AL FEEEE IR K LR IRE A EE-1(caspase-1) R 131
L Caspase- 10 5, v LMEHE I/ 2-1BHT 14 (Pro-
IL-1B)FT (1412 - 18R AR (Pro-TL-18) KN T, e A1 18 i
P, AN FR-1BAL-1p) T LUINENSAIDs 5| iiE
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NS EBE536
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6 P58
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Ja, N BB, AT 4.3% M B RORE™ . MOa] ST 1%
SEIRYT, G0 I ACRE, SR F 2ia YT T

6.2 Hh4pigs7 THINSAIDsHI S A R 72
{5 FINSAIDs, $R1f, 2.0 i 5om B, 25145
NSAIDs. [Kith, 81t 25956 2 2 48 FINSAIDs ) 3 22
FEHECR D).
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PGRK R AT HIEE ] LAFFIENS AIDs5 | E2 1 7
PRI RAE KR ATFIBEXNS AIDsH | LI A iR
JTRUR, et si&T 2 BIEA R M, Gkt 7
AR PR AIIETE", I Lo FH AT A8 PR L AR IR PR
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AV AT LU LT FCOX-2 (13K IE FIB-cateninff) & K
/N I B B S5 A S T LA I /N R T 5 AT
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ELYRARF T DAEEE U855 J 3 B A, AP W5 2 15 S 1D /s
Fadiidss. DRI, TEIRPR b, 3 ELRAEE AT e Bh T8 Ak
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