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Abstract

Objective: Helicobacter pylori (Hp) infection is a major risk factor for gastric cancer. This study
aimed to evaluate whether Hp infection influences the short-term clinical outcomes of patients un-
dergoing laparoscopy-assisted distal gastrectomy (LADG). Methods: A retrospective analysis was
conducted on gastric cancer patients who underwent LADG between 2023 and 2024 in the Depart-
ment of Gastrointestinal Surgery at the Affiliated Hospital of Qingdao University. Patients were cat-
egorized into Hp-positive and Hp-negative groups based on preoperative Hp status. A 1:1 propen-
sity score matching (PSM) approach was applied to balance baseline characteristics between
groups. Results: A total of 310 patients were included, and 95 matched pairs with comparable base-
line and perioperative characteristics were generated after PSM. The postoperative complication
rate in the Hp-positive group was 8.42%. Compared with the Hp-negative group, Hp-positive pa-
tients experienced slightly delayed gastrointestinal function recovery, reflected by a longer time to
first flatus. In addition, certain inflammatory markers (such as CRP and PCT) showed intergroup
differences at specific postoperative time points. Conclusion: Hp infection status did not signifi-
cantly affect the overall short-term clinical outcomes in patients undergoing LADG. However, Hp
infection may be associated with delayed postoperative gastrointestinal recovery and modulation
of inflammatory responses. These findings provide new insights into perioperative immunological
mechanisms and warrant further validation in prospective studies.
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1. 5|8

B AR E B AL P AR IR, R AL B BT A B R S AL, SR S R A DA [1]. AR
P 5L, B T e SAETT TRE[2], Horp iy 18 T8 (Helicobacter pylori, Hp) B 44 B #f N E
B VM EEERRE[3]. Hp A& B R AR GBI IE N, HEURIE FRE)E “Correa KRN 1,
BUAIEME B R RS A B 4, 4R I F R AR S R A, AR R ONIRIEM R . T RS
i, PR AR VIR AR SEBUR ARG HE DI BR[4]. xS B 32 8 R0 R it 3 B, H RiArdEdR
ST i B VIR AR BAS D2 #EETHR AR

Hp BYLAE S ERTEE N2 04T, BRI R LN 44.3%, 16K & EFK Al &k 50.8% [5]. S TH
AT RO A ER AL O, 2015 4 R #AERILIN) BRERIE L, SOK Hp B 2 My —Flus gt e
Wio TLIRBF AT HIA GG, YW HEAT L 502 [6]. Hp BUANGEMEESMES & HAM
Bt M B I SR R B UG, IETRES 5 B S R ThREMEE A R AN B HE s 1B 55 TRk
PEB IR R ET]. BTSRRI R, Hp ERYTTREAESE B HEE(8]. Hp /Y% nT Aeid i 3 58 i /NS s A A SR 4R,
SR 2 R PR, AT 385 T Pk I A e 25 0 20 Rk 50 5 T8 e A DX I/ A PR IR [9] 0 2 T B AR B
IFR, Hp BRY AT EE TR B0 R AR S MU I R I XU, AR 5 3 52 BT 7 S

BIEMRIAAR G BRI R R AERLIN 13.6%~16.6% [10] [11]. H AT CHHIAZ R B E R T AR
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DRI 22 2 G N B VISR AR S FF RRE RS, BLFE 2 V1B WIERRIIIE 2 . @ike . B FReh = SV Sl 25 12]
[13]. BUEWFTR B Hp 5 B B KA AR 45 R ARG, Ak e BH 14 28 25 () e AR A A AN T it g A AE
WA T B B [14] [15], SRTT, Hp BEGLR B 8 AR S I R 25 5 i sm, oA I8 i
uti B B AR 5 AR (Laparoscopy-Assisted Distal Gastrectomy, LADG)f&5, HEIMABM. SHERAVEHRN T
Hp /&4 5 8 s Bi IR B YIBR AR (Laparoscopic Sleeve Gastrectomy, LSG)JE I KIEMK K. 18 H Hp YL I
SEUMIZA R RIAZE R, HORBIRBRIGIT R & SUEAR G WRE[16]. (HITI—IZA 00T R, Hp &
QLRI RES LSG Ja BRI AORE R W) & D R ARG AR OG[17] T ARG IR AREXS B i (38 1 W 5 A Bl 5~
AWEH A HEBIGRE L, A5 Clavien-Dindo 7308 > 11 2% UEARA 5 IR IE & AE R AN H 0t
AR, DOFEG Hp BEUWRES LADG REHIHA RS R BFCR. Kk, A7 EEWSEEZ
LADG B EE Y, Hp BIS ARG 4RI REE, DU T RSN B F AR E R 2%,

2. EMEHE
2.1. MREMR

AWFFEIRIEVERCEE 2023 4F 1 H £ 2024 48 12 H #8352 LADG B#F MImK TR g9 Nk
fdE: (1) Fh 18~75 &5 (2) WRIAIR: (3) JWEIZWIA B R (4) BMTIER BTy B RE AR (5)
ZBAMEFET: (6) WMEITURER . HEBRARE y: (1) £l <18 %5 (2) ARAT Hp BYLREN: (3)
AR H5%2 Hp IRFRVGIT: (4) RET 4 A AMEHEHIA R 5) LEFAREUEEEFAR; (6) AL MEME
IR S s (7) IR BERI B G B V(5 A A AHFFE C3R17 8 K 2= B I e B 5 240 B 2% B S L (o
#t5: QYFYWZLL30506).

2.2. Hp REA04M

AR Hp RA&IE H B RGVEE R VR, BUREIE0R SR AR e R GEhniE . Hp L 4] R PRIE
REBERG SHL AR B S TS Pk IR R BRI AR e AR &, 7R 15~30 208l u 8L
B AR GHAE NN, HIERET, SRAAAZEE. A, VG, 2T AR
Y0 5 MPE Gt . Hp FIPERIRE SONTEAR TS AR A UL 88 2URFAE L 25 il sRARBEIRAT 1A, 10 Hp AP
WU SR P A SE AR R T AR R % R o

2.3. FAREAR

AT A FARYI M50 F 5 SRR S — S it, RAIIEE S aLEs AN B EOR#4T LADG, Fir
ARG PATIR R D2 WEATEH. BIREINE 5 8FH 8 WEA R T AT AR5 a0k 5 el
AT ARRAG)FE AL BRI S E R EmE BT R BPARE SRR g AR N[18]. A
HI T LA HURRE 52 B 0 B S U I TE M 2 L A J AR I TR (AR T 6 /NI L 3R 2 /NI BB R
AT 2 /N IR A B HEA . R AR AERE . 2T bR A, 2R DL T IR o
I e AR A BRI 0 e G U E S B R B G . REIRBR R RE . SR RIS S LA
MR 32 U IR E e Dt .

2.4. BBl

B PN AEZR BURL B PRIP B 27 BERE 3 M PR SR CHe e R 3R . R AT A A R ARl SRR
EAREBMI) PRI S e s WO s R s B SR  RATEE FKCOP . RATIIZLE F K
VUL S RS HT R BNA T o R AR BALAE TR A HUR R L& . ARJGAZ G TNM 701 RS IFK
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it s Clavien-Dindo 732 B U MAMER AL 30 REFABER . RIGEBERE. bk 25948 00 AL
FBNATT o ARV ARG IFAOE BRI & s LB AR . B HFSSEIR . Wia 8 i, T
ARIBOLREG,, DL IR RS OIS RGN IR R G TF RAE -

2.5. G E N

Ik T AR TR 2% PR 2 T B IR B 44, AT 5 R 6 7] F 43 UL IC 43 BT (propensity score matching, PSM).

IS 2 A 5B R [ S A A S e P53 SR S ARIE VT AT, PARAHME SR 0.02 HE4T 1:1 AR TR,
B ATE R 95 XFULED R 451 E3s, B Hp BHIEZERT Hp BHTEZE % 95 Bl 838 o (5 FH Br A 38 550 22 PEAS 4 1) Bl
AP, SMD<0.1 FBon Pl sr. ESFENIESHRSE KY - BUR AT AW . fF6ESD
MESA B DIE + W ERIR, AEIES AN IELS AR & DL P AL (WY 7 A2 AR ) [M(IQR) 1R 7R« 43
AR DS A o AT IR . R beEe R IR0 A PSR R O AR ¢ ke, JRIERS 7
A LEAR F K A Mann-Whitney U test, 732878 &8 AAEH0i% F -R J7 1550 5% Fisher ¥t s . Frfgiit
SIHTHIEET SPSS 26.0 BATTEMK, LA P <0.05 MEREA G E L.

3. 58
3.1. BEELIN

AT T RNTF EARUER B3 3L 310 . IRk B IR 24 s, A PSM X Sk 2k %2l ik AT
P, 211 FTARUCE S, RINECKT 95 X H (Hp FIYE SIS 95 6, At 190 #). UCEC A, P
A IE) T S 24 B AR UL IR = /N T 0.1, RIAPMS B Py RUF, 4L EA . TTRS)S il FE 2k
EFF3% 1.

Table 1. Comparison of baseline characteristics between Hp-positive and Hp-negative patients after PSM

= 1. Hp PRM4ES Hp BAME LA B F a it LA /B B4 SR L AL

2151
R Hp M4 Hp PHM:A GiiHE P
(n=215) (n=95)

A, n (%) 72=0.688  0.410

5 141 73 (76.84%) 68 (71.58%)

7 49 22 (23.16%) 27 (28.42%)
FEWGx +s, %) 190 62.95 +9.08 62.91 + 8.94 t=0.032 0974
BMI(% +s, kg/m?) 190 23.91+3.02 24.11+2.92 £=0448  0.654
RS, n (%) 7=0.026 0.874

G 135 68 (71.58%) 67 (70.53%)

H 55 27 (28.42%) 28 (29.47%)
BEIRIE S, n (%) =0347  0.558

I 159 81 (85.26%) 78 (82.11%)

H 31 14 (14.74%) 17 (17.89%)
WL, n (%) 72=0.084 0.773

& 90 44 (46.32%) 46 (48.42%)

H 100 51 (53.68%) 49 (51.58%)
RIS, n (%) 72=0.021 0.885

N 99 49 (51.58%) 50 (52.63%)

H 91 46 (48.42%) 45 (47.37%)
JEAERL, n (%) 27£=0.528  0.470

W 101 48 (50.53%) 53 (55.79%)
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EZ0] 89 47 (49.47%) 42 (44.21%)
FAFTH, n (%) 27=0.191  0.664
i)t 166 84 (88.42%) 82 (86.32%)
GRS IN 24 11 (11.58%) 13 (13.68%)
FEE RN, 1 (%) 2A=1282  0.260
<4 cm 137 65 (68.42%) 72 (75.79%)
>4 cm 53 30 (31.58%) 23 (24.21%)
BRI, n(%) =0.021 0885
G1/G2 101 51 (53.68%) 50 (52.63%)
G3/G4 89 44 (46.32%) 45 (47.37%)
Laurn 732, n (%) ¥ =5969 0.827
7} 68 34 (35.79%) 34 (35.79%)
SRt 54 23 (24.21%) 31 (32.63%)
A 51 32 (33.68%) 19 (20.00%)
KK 17 6 (6.32%) 11 (11.58%)
pT 7, n (%) 27£=0.084 0.773
T1/T2 92 45 (47.37%) 47 (49.47%)
T3/T4 98 50 (52.63%) 48 (50.53%)
pN 7, n (%) 72=0210 0.648
N- 125 64 (67.37%) 61 (64.21%)
N+ 65 31 (32.63%) 34 (35.79%)
ARATMAEAE 5, g/l) 190 132.42 +£19.65 132.02 +24.52 t=0.124  0.901
ARATAEAGE +5, g/) 190 41.86+4.42 4196 +5.16 t=0.147  0.883
HARBAIT, n (%) 22=0.000  1.000
I 166 83 (87.37%) 83 (87.37%)
H 24 12 (12.63%) 12 (12.63%)

: BMI, SR EEE(Body mass index); G1/G2 FRIFE @i oAb IR (73 i) G3/G4 REFAR /T LE AR 2
LRI (A )

3.2. TS RECHTEhEBATLLS

PSM iif, L4 95 i Hp FH%&EE 5 215 4 Hp BIPEEE . PIZHAE Lauren 70 8P = 0.005). JiH T
73 1P =0.010) S i BV IT (P = 0.005) 5 HAFAE S T ¥ 22 7 KA 1:1 WimPE TGRS, DA Hp ERGWRE A
RS g, N IR BAG A 2 R A S AT VLA, 2 DIILHD 95 X . VLRCE, FrA RS mbniE
W/ T 0.1, HAIE R ZE R BTS2 8 LA P> 0.05), RI\ELFHIE A3 R 4P .

3.3. Hp PFH44R 5 Hp FAMAR EH L IEA £ R

PSM Ja 45 R, Hp FHPEALEH ARG H AE R LA 8.42% (8/95), Hp MIPELN 5.26% (5/95),
ZH 1) 22 GG v (P = 0.389) PR A7) % LB I AORE B K A 2 LU ORI TR G v 4 22 S (A P> 0.05)
B 4k#% Clavien-Dindo /3% RGNS N, PIALTE ™ 8 IF R (SIIZR) 1 R A 2 5 THI [FIFE A DL 5 25 22 57
(#2).

Table 2. Intraoperative and postoperative follow-up of the two patient groups after PSM

2. RAREMEMELE RS RARERELER

Hp FHM:4H(n = 95) Hp FHM:4H(n = 95) P
FARHFA](min), median (IQR) 200 (180, 250) 201 (170, 245) 0.796
A H M E(mL), median (IQR) 20 (20, 30) 20 (20, 30) 0.710
RJa & RS A (d), median (IQR) 3(3,4) 4(3,4) 0.007
A JG & HEER [7(d), median (IQR) 4(3,5) 4(3,5) 0.060
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{EFE R 8] (days), median (IQR) 6 (6,7) 6(6,7) 0.053
A5 30 RKHFABL, n (%) 0 (0.00%) 2 (2.11%) 0.155
AJ5 30 KHSET:, n (%) 0 (0%) 0 (0%) -

T - .

3.4. Hp B AR PR GERB TN

P EE AR P SR G R B 3 n. GRER, WAEFARRE., Rk EMARE 30 K
WHEABRE TSI ZRITE P > 0.05). (NERJG EIRHSE R_E, BARWER G2 R,
Hp BH P 2H ik 55 B T) 652 ) 12 2H s D9 2SR (P = 0.007)

Table 3. Incidence of postoperative complications in the two patient groups after PSM

3. RAREMEMELERH A ELEER

Hp B4 (n = 95) Hp A2 (n = 95) Ve p

W& O, n (%) 1 (1.05%) 0 (0.00%) 1.005 0.316
ABEIZE, n (%) 0 (0.00%) 1 (1.05%) 1.005 0.316
JARERE, n (%) 0 (0.00%) 1 (1.05%) 1.005 0.316
BHFZZER, n (%) 1 (1.05%) 0 (0.00%) 1.005 0.316
PIEESE, n (%) 0 (0.00%) 1 (1.05%) 1.005 0.316
IR R G I KA, n (%) 2 (2.11%) 3 (3.16%) 0.205 0.650
O L IR HE, n (%) 1 (1.05%) 1 (1.05%) 0.000 1.000
WIRRGIHKIE, n (%) 0 (0.00%) 1 (1.05%) 1.005 0.316
Clavien-Dindo >3, n (%) 4 (4.21%) 1 (1.05%) 1.849 0.174

3.5. Hp B3t 9 iEAE X Ha #8200

R 2L R AR T R AR S5 AN TR T 55 5 L 4R TH R (WBC). C B8R I (CRP) A 445 2 R (PCT) /K T 2
BUARBA B2 F (15 1~ 3). WBC THEUZE P AL B8 25 [A) &% 1] 1] i L2 e ) T e v 2 L (33 P> 0.05) .
CRP /KPR JGH 3 R 5 RIS, Hp FEVEZART Hp BATEA, 257 HA G005 = (P 55179 0.038
A10.029). PCT K TAEARIGSH 5 RIAF LIRS, Hp FPEAART Hp BITEA, =R AA gt m (P
=0.040) (W5 4).

-
N

—— HpfHEZ ==& =-Hp[JI 14
10 4
=
S
x 8 1
&
= 6 1
=
g
I 4
2 T T T
Preop POD1 POD3 POD5
FF ] A2

Figure 1. Dynamic changes in white blood cell count during the perioperative period
in Hp-positive and Hp-negative patients

B 1. Hp PEM4ES Hp FAMAE B E B F AR B EMH BHE7SE T
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—o— HplH 141 Hp T4
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[=] .
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T 62 1
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O 22 /

2 T T T
Preop POD1 POD3 POD5

NP

Figure 2. Dynamic changes in C-reactive protein during the perioperative period
in Hp-positive and Hp-negative patients

B 2. Hp PEM4ES Hp FAMAEREREFARE C R NEBMEIEEL

—o— HpllIth4l --@=-HplIthd

EKJE (ng/mL)

Preop POD1 POD3 POD5
BR8] £

Figure 3. Dynamic changes in procalcitonin during the perioperative period in
Hp-positive and Hp-negative patients
[ 3. Hp PR A5 Hp FAMEBE B F ARG R RS EL

Table 4. Postoperative inflammatory marker profiles of the study groups after PSM
= 4. ETES RELE B HBE ARG RIERFREHKFE

Hp FHM:4H(n = 95) Hp FHPEZH (n = 95) Z P

WBC (*10°/L)

Preop 5.690 (4.6, 6.3) 5.840 (4.9, 6.4) -0.968 0.333

PODI 10.500 (8.5, 10.9) 10.510 (9.2, 11.6) -1.183 0.237

POD3 7.820 (6.3, 8.4) 7.810 (6.7, 8.7) -0.264 0.792

POD5 7.090 (5.7, 7.8) 7.220 (5.4, 7.9) -0.551 0.581

CRP (mg/L)

Preop 2.900 (0.8, 3.5) 2.420(1.0,3.5) -0.574 0.566

PODI 24.290 (12.2, 30.4) 22.460 (12.4,32.7) -0.106 0.916

POD3 96.830 (72.7, 128.5) 92.870 (60.2, 104.3) -2.070 0.038

POD5 73.700 (41.4, 92.4) 66.040 (36.5, 73.7) -2.181 0.029
PCT (ng/mL)

Preop 0.090 (0.1, 0.1) 0.090 (0.1, 0.1) -0.260 0.794

PODI 0.116 (0.1, 0.2) 0.124 (0.1, 0.2) -1.014 0311
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gk
POD3 0.183 (0.1, 0.4) 0.165 (0.1, 0.4) —1.068 0.286
PODS5 0.198 (0.1, 0.3) 0.133(0.1,0.3) —2.058 0.040

E: HoE Ui A E(VUALA EE )Ry ZH A LR A Mann-Whitney U test; WBC:  [H4RMIi+%(x10°/L); CRP: C %
MK (mg/L); PCT: B&45% R (ng/mL).

4. i1ig

B ARG IR IR Z 2 PR R, AR SR E R P E NS . s ASA I
ECOG ¥4y, LR AR i S . FARKEIEK . 2k E VIBARSEFARMREE[19]. BEMEIT
REAFERE KA ZAE 13.6%~16.6% 2 [H][10]. HATIRT Hp IEI4XT LADG J& FH: RS 52 M (1) UF 35 A7 A %
B £HXF LSG MFFE R, Hp BEAWIREX HA G HRAER R TR ELW, RTRBRIGT IR T E
HEEAR G IR 25 )R, HE R HARBRIGST AT ARKHE A S5 i E A U E[16]. Song S AR LB H Hp 5
LSG Ji& L MX TG 2 3 ORHK[20] 0 ART —IUZE 280445 tH T AR 2518, WA Hp L2381 LSG & sk
FHHE, JLHARWE R [17] 55— T4 B Bt R 0 Hp PHE 2 B 55 88 R 5 10 M5 1T
T F[21]. FHEFRHEZ, LSG 5B H#BAE TIREFA, AR/ B As A2 IR S
& 1M LADG B 7E LB IR R 1E, W R KV FEA SR S R E g, B g s
FEA RGNS Fit, Hp MR B S SHBEmEFERNGIERE, TIFEL AR, 5 hym™
IR — DR

BEAERT SR R, Hp AT EUN B R AR 7K S 20 St 2R 18 b mT s s mwy & E e ARz [22], 5
KT 5T AR VL2 B 3 A7 BB AR D o AT Hp YL AE 08 B AR 2% b ] BB i 5 S 3 80 KU, (HEL
RAMRHE A 5 IE B 2 AN 7 R S AR o] e RCHRTH T IR KRS . thsh, AP R Hp PHIEEFH A
J& BIaah IR LR, X 0] fe 5 IR T 51 R BB MRS 2 RERAS A K[23]. RS DUR T SRF SR A7 R 5
FE RE SR SUNRHE, P REEE T4 B E e 2SS B MR E R MR R TRk, NI IE AR S A T Re
W . X —KI5 Huang SR —2, HBFAIESE Hp G S5 0E RV B B MEAAE R, FARRR
ITJE B HEZS ThRE AT 43 B2 (8] 78 Hp FHIEMIThREME LA R B3, MRBRIEIT AN AT R MR I ACHE IR »
IR B8 I 21 TE 78 795 AR B0 0 B HEAS IR [24]. FEARFFL T, RAF Hp IR 5 ARG B HThBE ik & i
[AAEKAH G, (HIFAR T RS I ROE R AR EE FTHP>0.05). FAHEN, X AT HE &K A Hp BT
ThREW S IR O A IR, fEEF AR Z MR RILFEER T, HPAmEm A2 g R BEAIRRE
SR HERAE o

KIS — BUAF R I, TEARJGHRRERT IR 5, Hp PHIEZH B CRP /K°F & PCT /K-FH1K
T Hp Pt BHrER K R RAEFR bR BB AL, (AEREH 3 R 5 REWE—E
TR . ZIRIE— R DA IE TG, DO A7 7RI SO R S SR, ASH
TS B 22 A IS T R AH G AE TR AR 28 4k, FLVBFENLH) AT B R A U 1k o &5 BEAE T 92
et Hp /BN —FpK el T B F 5 i, nTREE T 2 )2 i 1 %y 45 18 F 25 584 5 10 S0
SONEIRZS Hp A 3@ CagA 2K 0 NF-«B BB 505 S 1L-8. TNF-a S5 4 400 R 1 51 R A8 ME K RE[25] .
F— R, KR E AL XA N TLRA (55 ik M2 B W20 Bl A0 40 il i B2 1) e e s, A
M Y81 B e ROBAE ), X AT R A R T A0 75 B R A R KA . X P B R S R AR
MR, B Hp SRHUT —Fiod N G2 15 5 ms, - m] B8 R bk 5O 1 = T 6 ARG 477 B 1) 23k
R Bk, AW FHEN, Hp BALRAS T R85 BT AR S0 SN I A7 E — 8RBk, (X — R &
BRI . AR W LA RISV SO — B IRAE, 6 E B AR A S CRP. PCT RN, [F:5
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Ao W) 0L 75 &40 M DA 3% (40 IL-64 IL-10 TNF-a 55) & G 4P AE AR 4k, DLBE 410 i ) B Hp S Gext 15 3 &
G S N B AR S AT R BV TE RS

REAR KA PSM £ @R JE Eyih] 7R e, JEx Hp &4k 5 LADG 83 R J5 JF AhE I KTk
AL TR, (AAEES TR, Bk, 1ERA—DUE T P R s e A, (5 RS
S E | TN o N Wt i O S PR T 1K 0 s AW VR Y=t D e = ol = WS 1 e S P 9 e o TP 1 S|
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