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Explore the efficacy and safety of probiotics combined with
mesalazine in the treatment of patients with inflammatory bowel
disease based on data mining

SHAO Fei*", XUE Zhi-dong®, LIU Sha-sha®*
(a. Institute of Medical Artificial Intelligence, b. School of Public Health, Binzhou Medical University, Yantai 264000, China)

Abstract; To systematically evaluate the efficacy and risk of probiotics combined with mesalazine in
the treatment of inflammatory bowel disease (IBD). CNKI, Wanfang, VIP databases, The Cochrane
Library, The PubMed and Embase were searched by computer, the literatue search included articles
from the estabishment of the databases to May 2023. The RevMan 5.4 software was used to conduct a
statistical analysis of the correlation between the literature and data information obtained by two re-
viewers who were screened independently according to the inclusion and exclusion criteria, and which
had been assessed for risk of bias. A total of 26 randomized controlled trials including 2707 patients
with inflammatory bowel disease were included. Meta-analysis results showed that probiotics combined
with mesalamine could significantly improve the total effective rate (OR =4.45,95% CI.3.50 ~5. 66,
P <0.000 01), and reduce the inflammatory mediators TNF-oo (SMD = -1.90,95% CI. -2.91 ~
-0.90,P=0.0002), IL-8(SMD = -1.60,95% CI. -2.04 ~ -1.16,P <0.000 01), increased
immune factor IL-10 (SMD =1.79,95% CI:0.47 ~3.10,P =0.008). At the same time, the combi-

YRS B HA: 2023 -05 -10; f&[E AHA: 2023 -05 -26
BE&WA : WM EABERHIF L 4% B35 H (50012304505 )
EE R : BRIE(1997—) , &, W5t 4. E-mail :1021585583@ qq. com
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nation therapy can better improve the patient’s immune function and enhance the intestinal mucosal

barrier. Probiotics combined with mesalazine can significantly control inflammation, enhance human

immunity, and improve intestinal mucosa, which is an effective method for the treatment of IBD.

Key words: probiotics; Mesalazine; inflammatory bowel disease; Meta-analysis
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Table 1 Basic features of the included research literature
HAB HEA ik % T g
THM xEA TR A i IR /H

#2070 2016 17 17 36.30+8.50  32.70+9.80  FRARMLASEL LSBT W AUB TG 10 840 mg  EWHIERGER 1 gqid 12
qid + EVRBEHER 1 g qid

@igzels) 2020 44 44 40.53+7.84 41.418.20 BULHTH HKIEAIRTEA20 mgtid + FDRE  FDHIERE R 1 g qid 8
[tk 1g qid

FhzED 016 4l 42 40.7£4.80  41.20£5.10  BUBCHFATUIKIG AT 1.5 g id + EVHRI  RDRRHER 1ggd 6
Hh g qid

B0 2016 64 64 31.23+4.86 31.74£5.26 RUEFTHSBOEHEIEA20 mgtid + EPRE  FPRERHE 1 g gid 8
[k 1 g qid

i—mest 2019 50 50 69.26+9.30  69.11+9.14  FUEHFH =HOEHNCE420 mgtid + FEWRE  FEVRBERER 1 g qd 8
[ 1 g qid

FA A 2013 55 55 41.00£8.00 40.00+8.00 ANEFFE HCEEMAKRES0 mgtid + FY EVRBEHAR 1gud 16
PIEIAE R 1 g tid

e 2018 54 54 42.52:4.65 43.25+4.52  NUBHFR BOSRIEHE 420 mgtid + VR EURIERMER | g qd 8
Wi R 1 g qid

W) 2018 28 27 42.29:3.85 41.87+4.00  NWUSFFESBOEERE 420 mg tid + EWRIE  FWRERIER 1 g qd 8
R 1 g qid

wppaslsl o014 46 46 48.90:14.5 49.20+15.40 FUBHFEIBERER 15 guid + EYPRBEE EVRBERTR1g 8
FBRL 1 g qid qid

PN 2000 48 48 55.20+4.30 54.50+2.40 NUEMECBEEKTE 20 mgtid + 154 1H4 R EDRERE 8
JEDRRIE R 1 g ud;S B8 B EWHIE 1 gd;5 518 . £V
[ 0.5 g tid FLREMTE R 0.5 g tid

R 2021 Sl 51 45.76+11.23 47.02+11.67 FUSEHE =HEAIRIEA20 mgtid + FEVHE  EDRBEHER 1 g gid 4
iR 1 g qid

AWTES 2018 60 60 39.03+8.19 40.38+8.27 WUEHFFR=BERF 2 gtid + EVREME  FDHERER 1 ¢ qid 4
Flgqd

ThimEl 2021 26 26 57.10£9.50 58.30£7.60  RUBCHFAVUEKIEAF 1.5 g tid + EVHIRE  RUNBRERBR 1 4
PRI 1 g qid qid

FEEE 2000 46 46 38.98+4.23 40.12+4.05 XUAFRPUBHSE R 1.5 g tid + EPHEE  FPNBERBR 1 8
FEBURL 1 g qid qid

FEREPY 2017 32 32 35.80£6.60 35.506.80 RUAFEMBKEAR 1.5 gtid + EPHBEE RUHNBERBRE1g 4
BEBURL 1 g qid qid

FAMER 2018 39 39 39.70£4.50 40.204.70  BUEAFE -IKTERACE 420 mgud + EWHE  RVRERER 1 g gid 8
A 1 g qgid

e opl 60 60 7210550 7250 +4.80 KEATH R EBARESO mgid + Fp  EURBERBE 1 12
PGB RIRL 1 g gid qid

EHE 2017 8 48 41.70£6.90 42.60+7.30 XUEFE =BG EKIE420 mgtid + EPRE  FPUEHER 1 g qid 8

Bk 1 g qid
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AT AR iE/ % T g
FHigl xEE ol pogiEil Thid el /i
Bokz®] 2018 204 204 38.70£5.50 38.20+4.90 RUSFTHE CBOGRARE 2 g ud + VRGN EVRBHER 1 g qd 8
R 1 g qid
SRS 2018 63 63 38.22£10.98 37.33+10.41 HEFE_BEEBARESO mgid + £ EURGERBK 1 4
HIRTRENIRL 1 g qid qid
EEEDT 9019 54 54 42.08:13.29 41.42+3.13  FUEHFFR ZHOEHE 420 mg tid + KRB RURIEAA R 1 g ud 8
i 1 g tid
A 200 47 46 37.40£5.97 38.15+6.26 FSERVAEIIETMSHE 1260 mgqid + FURIGER  EWDRIER 0.5 gtd + 24
0.5 gtid + FEVHEHER 1 g tid FUREIE 1 g tid
A 2017 50 50 42.50£10.70 41.80 £11.50 AHEHFE _BHEHMAIKE 0.5 gud + £V EVRBERTR05g 8
HIEGBEMR 0.5 ¢ tid tid
XA 202 45 45 41.25:10.34 41.34£10.14  EMEMGAERNA 2 gbid + EWHRMA F FURERER L g,qd 8
1 gqd
w0 &2 4 5129271 51.45+2.82  XUSATEIBEERA 1.5 g ud + EWDRIEMIE  FBURIEMIE R 1g,ud 8
Flgtid
NS 0000 40 40 47.12£2.12 47.21+2.44 TUSCHETEEIRE SO0 mg tid + EURIEIAE  EUHERER 1 gqd 4
F1gqid

2.3 Meta DHHER
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2.3.1
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P =1.00) . [& 72 %00 A% R oy Hr 45
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CI:3.50 ~5.66,P <0.000 01) , KB4 i AT 5%
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B X (OR =4.45,95%

ST

jECoe] R 2 R L 3=n
Il FRBT 58 i BM FH L% B H M Fixed, 95% CI M-H, Fixed, 95% C/
FEEZE018 B B0 47 B0 3.3% 5Z6[1.41,19.54]
BEEZ018 49 54 41 54 53% 311 [1.02, 9.44]
JSHE2022 43 45 36 45 22% 5.38[1.09, 26.49]
AZEARZE2022 38 40 kil 40 21%  B.33[1.29,31.11]
W AE2022 44 43 36 48 42% 367[1.09,12.39]
SipEE2021 45 51 36 g1 5.8% 3.13[1.10, 8.87]
SiEHAZE 2018 56 63 46 B3 7.2% 296113, 7.74]
E:E2013 53 55 47 55  24% 451[091,2231] 7
EEIFE2017 f a7 25 32 1.1% BB8[1.00,75.30]
SRAEZEI021 5¢ B0 44 B0 31%  B.91[1.89 2521]
SRIZZ2014 41 46 7 46 41%  5FF[1.82,17.31]
AARHE2018 37 28 2 39 22% 477[0.94,2416]
FHE2016 14 17 11 17 1.8% 4.09[069 24.24]
F{l2017 47 50 40 50 34% 382[1.01,1522]
F=EE2020 44 46 38 46 2.3% 463[093, 23119
FHREZE2016 39 41 33 42 22% 532[1.07, 26.36]
FEARZE2017 43 45 35 48 51% 3.19[1.04, 9.83]
FEE0 24 26 18 26 1.9% 533[1.01,2821]
BgFHE2020 44 47 24 46 2.2% 13.44[265, 49.57] —_—*
HETESE2018 26 28 19 27 1.8% 547[1.04,2879]
REF2022 40 42 3 42 21%  T10[1.46, 34.38]
PF—UESE 2019 44 a0 46 50  1.3% 4.26[0.46, 38.54]
PFiREE2016 59 B4 50 B4 55% 3.30[1.11, 9.81]
=iE2019 g1 54 41 54 3.2% 5.39[1.44,20.20]
#skZ2018 184 204 145 204 19.9% 3.74 [2.18, 6.50] ——
BlgE2020 40 44 32 44 41%  375[1.10,12.74]
Total (95% CI) 1354 1353 100.0%  4.45[3.50, 5.66] L 4
Total events 1256 10049 . . . .
R AT I
’ . . Favours [experimental] Favours [control]
B2 e gh 5 %0 B S S0 LAY Meta 434

Fig.2 Statistical analysis of total effective rate between experimental group and control group
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2.3.2 XKMmpn-T

il 3 FoR A 10 350 RCT ety 1 g A 1 A0 S
VWHIEEA T WX IBD K I TNF-a 9520,
BT RIAEAE SRS (P =97% ,P <0.000 01) ,
FIFHBENLR BT AT 70 AT, 45 SR 2B, 5% B4l
FHLE , 005 20 T B A R AR & S TNF-a 7K
(SMD = -1.90,95% CI: -2.91 ~ —0.90,P =
0.0002) . 4nE 4 fi7n, A 7 3 RCT WFFEd5 T 25
AR FEVD R T 06 IBD 5 LT IL-8 AY52
i, AR FE IIAFAE S b (P =88% , P <0.000 01),

pEt el R ERA

FIH REAILE N BRI R A7 4047, 45 R B, S5 X0 IR
AH EE , 6 2H BB B A 2550 A A1 AR A Il i e TL-8 K
SE(SMD = —1.60,95% CI: -2.04 ~ —1.16,P <
0.000 01) , WIEl S fFrzs, A 6 Jil RCT w542 1T
to A RS SR VD R s T i IBD R IS 1L-10
FRIRE Wi, 45 BIF 9 IR A7 AE S TR M (P = 98% , P <
0.000 01) , 7 FH BE BLAS 0 AR R R AT 0 B, 45 R 3%
B, 57 BRZH AR HE , 1560 4H RE B A Aot 3 i R AR
P TL-10 /K (SMD =1.79,95% CI.0.47 ~3.10,
P=0.008) .

FriEf ) Z 4L R E=E

Il AR FE BIBOREEZ BB EZE B3 F 2 IV, Random, 95% C/ IV, Random, 95% C/
SEPE018 1816 653 60 2085 847 B0 10.2%  -1.54[1.94,-1.13] =
qAZE2022 192 1.6 48 204 32 48 0.9%  -4.00[4.70,-3.30] ——

D021 1325 327 60 21.86 513 B0 10.2%  -1.09[2.43 -1.55) —
FatigZ2021 2249 200 26 315 165 26 9.2%  -4.71[580,-263 —=

BEEZE2018 1228 358 28 1264 496 27 10.1% -0.08 [-0.61, 0.45] —
EEE022 1215 307 42 2089 387 42 100%  -248[3.05-1.90] ==

PR 2019 19.37 349 50 2992 3.66 50 10.0%  -2.83 [3.50,-2.36] ——

BrEE2016 2073 B94 B4 1867 7.83 B4 10.2% 1.31[0.83, 1.69] -
=i&2019 3824 526 54 4576 675 54 10.2%  -1.23[1.65,-0.82) =
B522020 1868 517 44 3087 837 44 101%  -1.74[2.23,-1.24] —

Total (95% C/) 476 475 100.0%  -1.90 [-2.91, 0.90] S

Heterogeneity: Tau®= 2.52; Chi*= 354.35, df= 9 (P < 0.00001); F=97%
Test for overall effect: 2= 3.73 (P = 0.0002)

N I
Favours [experimental] Favours [control]

K3 IR 50 HRAL I TNF-o FLELHY Meta J3 47

Fig.3 Statistical analysis of serum TNF-o between experimental group and control group

LR ZH of HE 2 FrRiEtb 23T PRI ER

Il R 5 P AREE B P AREE B H 4 H IV.Random, 95%C/ IV, Random, 95% C/
2EPEE018 15748 2642 B0 20433 3039 60 144%  -1.63[2.05-127] —=—
SfFZE2021 5738 623 &1 G1B8 637 51 146%  -068[1.08-0.28) -
FhEEZE2016 4218 927 42 G083 1242 42 136%  -169[219,-1.19] S
EHE022 17.48 420 42 2555 548 42 137%  -1B2[212,-113) =
=f52019 1768 3088 64 2465 347 A4 141%  -188[233-143) =
k%2018 176 28 204 2468 34 204 167%  -228[253-203 G
2152020 162.88 2824 44 20536 3262 44 138%  -1.38[1.84,-081] =
Total (95% /) 497 497 100.0%  -1.60 [-2.04,-1.16] <>
Heterogeneity: Tau®= 0.30; Ch*= 48.02, df= 6 (P < 0.00001); F= 88% |4 |2 z é ;1

Testfor overall effect Z=7.19 (P < 0.00001)

Favours [experimental]

Favours [control]

K4 5 X BRI 1L-8 LLELAY) Meta 2347

Fig.4 Statistical analysis of serum IL-8 between experimental group and control group

ol XA FRELIZE R FRAELIS ZE R
Il R 5 B bREE S BB brEE S8 E 40 Ek V. Random, 95% CJ IV, Random, 95% €/

FETE018 69.34 849 60 4781 765 B0 16.8% 2.65[2.15,3.14] =
HA%2022 68.9 48 48 568 43 48 167% 2.63[2.08,3.19] e
SiEHR%2018 11044 1253 63 100.73 1207 63 16.9% 0.78[0.42,1.15]
HEEE2018 5134 469 28 34B4 517 27 16.0% 3.34[250,4.17] =
HRE2016 2843 482 64 3273 556 64 169%  -0.82[1.18,-0.46]
BlgE2020 B5.84 802 44 4852 714 44 1B7% 2.26[1.72, 2.80] =
Total (95% C/) 307 306 100.0% 1.79[0.47,3.10] .
Heterageneity: Taw? = 2.62; Chi*= 223.97, df = 5 (P < 0.00001); = 98% F= i " i me

Testfor overall effect Z= 2.67 (P = 0.008)
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Fig.5 Statistical analysis of serum IL-10 between experimental group and control group
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0.59~1.65,P <0.000 1), X}H 478087,
A ELAS 9N BB 52 JG P HEAT S e 43
MRS TR E A, WK 7 BrR, A 2 T
RCT 45 T 45 2E B M5 VbR BRI A T Xt IBD H
F ML CD8 ™ (SN , & WFE (6] A AEAE TR E (P =
0% ,P =0.33) , R F & E SOM LS00 , 45 SR W]
I REA R4 A IBD I3 CD8 ™ /K F (SMD =
-0.76,95% CI: -1.04 ~ -0.48,P <0.000 01) ,

niE 8 i, A5 4 i RCT W5 4RAE T 25 AE TR A 98
VPR 16 IBD B 13 CD4 "/ CD8 ™ /K- 11 5%
i, SRR (F =67% ,P =0.03) , 5% A FfHLAL
N AR AT, 25 R e IR 4 RE A 3Tt R CD4 T/
CD8* /K- (SMD =0.82,95% CI.0.47 ~1.17,P <
0.000 01 ) ,XF HiF 47T U4, 15 B 25 3 5
AEEREFAK,

e T HE2H FrAEfb =R PR L E %
I R 7T P bR A kR B E 4 EL IV, Random, 85% CJ IV, Random, 95% C/
JEZE2022 5287 6.02 51 4803 582 51 33.8% 0.81[0.41,1.23] ——
FhAEEI021 B4.85 326 B0 G025 217 B0 33.5% 165 [1.23, 2.07] ——
Slgz2020 6448 B6.84 44 5883 568 44 327% 0.89 [0.45,1.33] ——
Total (95% C1) 155 155 100.0% 1.12[0.59, 1.65] S
Heterogeneity: Tau®= 0.17; Chi*= 9.53, df= 2 (P = 0.009), F=79% _§4 12 4 é i

Test for overall effect: Z=4.14 (P = 0.0001)

Favours [experimental] Favours [control]

K6 B S5 x IR CD3 " LAY Meta 4347

Fig.6 Statistical analysis of serum CD3 " between experimental group and control group

B 4H it B 2H FrdEfb s ZE 5 FRAEfb Iy 3
=R B brdEE B % bREE S Horbk IV Fixed, 95% €/ IV, Fixed, 95% CI
OEEE2018 2636 338 54 2045 342 54 50.2%  -0.90[1.30,-0.51] ——
sAZ022 2711 312 51 2932 387 51 49.8%  -0.62[1.02,-0.23] ——
Total (95% C1) 105 105 100.0%  -0.76[-1.04, 0.48] <>
Heterogeneity: Chi*=0.94, df=1 (P =0.33); F= 0% :2 11 5 1! é

Test for overall effect: Z=5.33 (P = 0.00001})
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Fig.7 Statistical analysis of serum CD8 * between experimental group and control group

WHIA X ERZH FRAELIZE R FRAEILISZ R

I AR 7T W wrEE B8 BB EE B8 F e V. Random, 95% CI IV, Random, 95% C/
BEFE8 1.78 045 54 136 035 54 251% 1.03[0.63, 1.44] i
JAZE2022 1.92 023 81 176 019 51 251% 0.75[0.35,1.159] =
ghtkEa02 1.64 015 B0 1.44 017 B0 255% 1.24[0.85, 1.63] -
Blp=E2020 1.5 047 44 134 038 44 24.4% 0.37 [-0.05, 0.79] =
Total (95% CT) 209 209 100.0% 0.85[0.49, 1.22] >
Heterogeneity: Tau®= 0.10; Chi*= 9.76, df= 3 (P = 0.02); F= 63% ?2 wf‘l 4 1? %
[ e Favours [experimental] Favours [contral]

K8 IR ZH S5 X RIS CD4 " /CD8 ™ HL# Y Meta 4347

Fig.8 Statistical analysis of serum CD4 */CD8 * between experimental group and control group
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WK 9 Pios A7 3 B RCT i 1 2 A 1 Al 36
YRR A T WX IBD #3 L7s D-FLER 520,
SEPEW (P =70% ,P =0.03) , M4 5Bk 1
i sE (XA ) Ja, RRREN L (P =0%,P =
0.69) , R JH 17 i RO A FY 43 T, 235 5 4 HH 3 56 241
AEA AU AR IBD (1 H 3 1L D-FLER K (SMD =
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Fig.9 Statistical analysis of serum D-lactic acid between experimental group and control group
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Fig. 11  Statistical analysis of serum ET between experimental group and control group
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Fig. 12 Statistical analysis of adverse event comparison between experimental group and control group
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