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Abstract

Objective: This study aims to explore the risk factors of AGI in patients with sepsis by binary logis-
tic regression. Methods: A total of 182 patients with sepsis admitted to the Intensive Care Unit of
the First Affiliated Hospital of Xinjiang Medical University from December 2020 to December 2022
were retrospectively analyzed. According to the presence or absence of acute gastrointestinal in-
jury, the patients were divided into AGI group and non-AGI group. The statistically significant in-
dicators obtained were screened by LASSO regression for model variables, and then the variables
obtained from LASSO regression were included in multivariate Logistic regression to obtain the
independent risk factors for AGI in sepsis patients. Results: The study found that the use of inva-
sive mechanical ventilation during ICU stay (OR = 7.072, 95%CI: 1.229~40.699, P = 0.028), in-
creased LAC (OR = 1.806, 95%CI: 1.187~2.746, P = 0.006), duration of antibiotic use (OR = 1.203,
95%(CI: 1.015~1.427, P = 0.033), type of vasoactive agents used (OR = 3.697, 95%CI: 1.667~8.199,
P = 0.001), the types of analgesic and sedative drugs used (OR = 2.205, 95%CI: 1.022~4.014, P =
0.043) were independent risk factors for acute gastrointestinal injury in patients with sepsis. Con-
clusions: Blood lactic acid, invasive mechanical ventilation, vasoactive drugs, duration of antibio-
tics, analgesic and sedative drugs are independent risk factors for AGI secondary to sepsis.
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1. 5l

JHR B A — PO A o SR e B 28 s I 2R T T 32 011 A A A (1) 28 B D) e PR 1) I R 2R B4 (sepsis 3.0) [1].
RETFRGURGIRIT . AR E TR B E SRR ST EORIE TR WD, (HRERAE ) A A7)
FReE b TE, PEE M N R, AAaBkET ARG OR TUIEMN A, ITERKEN RN, HiE
FIRENEAEGR I “ R , RN R IR EE RS2 REES T, MREEEEE KA 8T D Rebaigid %
B RS S ECRHEE 2] [3]. 2012 4F, KR fE H i B 2 12 2 B 3% (acute gastrointestinal
injury, AGI) & SR ICU 35 PR H S s 1 S 801 B s DhReRss, Jda ™ ERE M o g 4]. BT
I PR AT Ho6f T I BEAE B8 25 48 B sl VP A I VA MR L B B I DhRE, Wy BE % B 395 (Sequential Organ
Failure Assessment, SOFA)VF-47r 5 Stk A= 2 2 5 g YRR FRR L7 R 48 1L (Acute Physiology and Chronic
Health Evaluation, APACHE 11)¥F4, WFFLRIL ICU o AGI KAEFRLIA 40%, i L5100 AGI B, #E
T HL AW DAl S B A0 0 00 71 BRI AT T 0Un] 403 G B R TR [5], DRI AR AR SR Ik
BRE R E KAE AGH SR R E, i m R N 2.

2. BMERHE
2.1 —REHR

I 2020 4F 12 A % 2022 4F 12 A BB 5 — @ B b T IR 2 O ISR I R B E R . Bk
B2 Wb R & sepsis3.0, RN KHEBRFREARIKILH 182 ZMREFE B EHEPWANAR R T . AR E

ik
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A9 NP A0S R = BT E I 700 538 CLgw S B A AR AT AR A N BRAA I 52 XU
2.2. MANFRE

@© #Fht > 18 %, Ml hE. RIERAR:; @ FFERESIEENE S8 € IIKEE sepsis 3.0 217
PRAE(ER AL +SOFA>2 71); O CLlUR i K F R A A&

2.3. HiRRARE

O FEiRE <18 %; @ BRFAESWiEREERCHRENE, 6@ BWiE s Rk ks
FERTEEHI 2B BHRGHEE, @ HREEAIHEE; ® AR 24h WAL H R E: ©® &
Bl REYE Bk 8 eV RS .
2.4, MEIGHR

241 BERNEXRER

PR B, RS BMIL BIFRER(RIME . BRI DINREAR 4. Ok, OFAE . il
ZER% . 1S PERSEME IR 1B R . WA A MR R BERAEARE B 2B REE
. WRHEFAREAGEFARER) RGBT

242 BER—RHEN

HE N ICU 24 h 4 SOFA P43 ) APACHE Il P45 I8 A1 Ol 1% 2114 15 i 8 487597 (Continuous Renal
Replacement Therapy, CRRT). [ EHEZGYIN G OL. BIREF YN AE L. 1ICU FERTR A Finf
K 28 RAAFAEN -

243 IWEREFHR

AR 0N 11 R NI S 31 NG S8 21 S 7 4= = N 21 0 = 2 2SN 1 = 2 95 G N SIS
MRFRR AEA SR, HEEBEAR, BEdal. fusals. ma. myiR. wers. B
T B paO2/pA02. WILLEE . WIFSE . b MR 18] 3% A0 BT o0 Bk I Ve 8] [ b vEEAR EEARL
AAEEAR. D-RE. AN R-6. C-MEA. FERE. N bk e .

3. itk

KH R A J SPSS22.0 54 it 2 A AT AR /0 o MR ESE R IR T A 2 5 KA AGLHEZINT
R FIE B 20 8 AGH ZH(n = 61) 2 AE AGI 41(n = 121).. K Shapiro-Wilk 56 %F $ s #E 4T 2SS . 39
JEIERSTER T B GOR DA ARl 22 KR, LI EUACR FBRSIAEAS t A58 o (s 20 AT IR TH & BORMSE A R Az
K L VU 5 BRI BE HEAT GeiE 2R, 4118 B #56E i Mann-Whitney U K656 o 5% 51180 &% LUk 7 K28 |,
KR 7R 56 B Fisher B IR 36 %) 43 B AT 24 IR LA - P < 0.05 TEAHE AL AN Z R B Guil =
o B B ) — MR TORE S S I A A AR AR AT B R AT, KSR A Gk 2R R U R AR R LASSO [H]
PHCEEZR ) AT B S BRI 0, 8 A8 IR UF VLI IR 22 B /NI A (L, Y P #5730 o ) 1) 28 B L 2 1k 5
T IR BEREAH O¢ AGH K AE KR e AT R 25 . B JE# LASSO [H1JE Hh 43 B A & 49 A —JT Logistic 5]
5, 3 HRERERE KAE AGH AL fEIR &R, PLEHA EE(OR) & 95% & {5 X 8] (Cl) %o~ , FFdid
Hosmer-Lemeshow #EAT L& EEAG 56

4. R

ARSI 182 Bk IE B, FIFER N 61.45 + 17.46 ¥, Hd 5k 113 41, HlbA 62.1%.
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WGBS AA AGH AT 04, Hrb AGI H B 61 f, FHERR N 61.97 +17.26, 3F AGI HiE#E 121
B, EIER A 61.19 + 17.63, PHLH HF R AR LK 1.

Table 1. Baseline clinical data of patients with sepsis

=1L REESREELIRREH

A H SAk(n=182) 3k AGI (n = 121) AGI (n =61) P
— Mk Bk
G 61.45+17.46 61.19 + 17.63 61.97 +17.26 P=0.98
P 113 (62.1%) 73 (60.3%) 40 (65.6%) P=0.53
Apache2 14} 14.00 (9.00, 19.00) 12.00 (9.00, 18.00) 17.00 (13.00, 24.00) P<0.05
SOFA 14y 5.00 (3.00, 8.00) 4.00 (3.00, 7.50) 7.00 (4.00, 9.00) P<0.05
SRt
T8 AT % 3 (1.6%) 2 (1.7%) 1 (1.6%) P=0.99
B PRI 42 (23.1%) 26 (21.5%) 16 (26.2%) P=0.49
5 1M 79 (43.4%) 56 (46.3%) 23 (37.7%) P=0.25
Jek LI 43 (23.6%) 26 (21.5%) 17 (27.9%) P=0.35
COPD 33 (18.1%) 21 (17.4%) 12 (19.7%) P=0.72
CKD 28 (15.4%) 16 (13.2%) 12 (19.7%) P=0.27
IRGLE AL
it 358 4 102 (56.1%) 67 (55.4%) 35 (57.4%) /
it P J e 9 (4.9%) 3 (2.5%) 6 (9.8%) /
W PR BRI G 21 (11.5%) 18 (14.9%) 3 (4.9%) /
F7 R d 20 2k e 49 (26.9%) 32 (26.4%) 17 (27.9%) /
HAh 1 (0.6%) 1 (0.8%) 0 (0%) /
HAIUE S 120 (66.3%) 67 (55.4%) 53 (86.9%) P <0.05
CRRT 35 (19.3%) 15 (12.4%) 20 (36.8%) P<0.05
A ICU SE58 Z F5 45
WBC 12.76 (8.59, 17.68) 12.06 (8.61, 15.67) 14.37 (7.96, 22.20) P=0.12
NE% 88.70 (82.28, 92.78) 88.20 (81.50, 92.25) 89.50 (83.60, 93.70) P=0.19
N I 6.65 (4.00, 12.10) 6.80 (4.50, 12.20) 6.40 (2.55, 11.40) P=0.18
EERC el R 10.96 (7.08, 16.29) 10.95 (7.06, 16.25) 11.27 (7.12, 16.30) P=0.69
LG 0.83 (0.47, 1.24) 0.91 (0.56, 1.29) 0.70 (0.42, 1.20) P=0.06
HEA 28.88 (24.00, 33.00) 28.84 (24.03, 33.12) 29.00 (23.89, 32.49) P=0.58
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Continued
Hb 111.82 +29.05 111.77 + 24.72 111.93 + 36.36 P<0.05
HCT 32.93+8.04 33.41 £ 6.60 31.98 +10.32 P<0.05
PLT 195.58 + 114.04 219.19 + 119.70 148.75 + 84.971 P=0.57
PDW 12.90 (10.55, 15.33) 12.90 (10.50, 15.70) 12.90 (10.30, 14.80) P=0.94
BUN 7.26 (4.91, 13.66) 7.23 (4.91, 12.75) 8.05 (5.87, 13.98) P=0.23
i AL 77.23(56.13,127.31)  72.63(53.5,108.53)  92.25 (61.54, 193.00) P =0.02
TBIL 15.75 (10.53, 24.94) 14.60 (9.70, 24.41) 16.80 (12.35, 26.47) P=0.13
ALT 26.00 (18.75, 53.25) 25.23 (19.19, 53.50) 31.00 (17.18, 54.75) P=0.53
AST 40.00 (26.00, 75.25) 38.06 (24.00, 78.95) 44.00 (28.88, 64.77) P=0.28
LAC 2.10 (1.50, 3.91) 1.70 (1.30, 2.50) 4.50 (2.50, 6.02) P<0.05
PT 14.40 (13.00, 16.23) 14.60 (13.20, 16.30) 14.30 (12.80, 16.25) P=0.41
APTT 35.50 (30.50, 41.38) 34.60 (30.50, 40.85) 37.00 (31.95, 43.95) P=0.14
PCT 2.86 (0.60, 13.92) 1.37 (0.30, 9.28) 7.29 (2.78, 27.56) P<0.05
CRP 90.00 (38.30, 135.06)  87.10(36.91,104.98)  90.00 (38.90, 210.22) P=0.10
#5155,

AR 5.00 (3.00, 8.00) 4.00 (3.00, 6.00) 11.00 (6.00, 15.00) P <0.05
MEE 254 1.59+0.99 1.12+0.69 2.50 +0.82 P <0.05
HREER ) 1.00 (1.00, 3.00) 1.00 (0.00, 1.00) 3.00 (2.00, 4.00) P<0.05

Il R 45 I
ICU [ K% 6.00 (4.00, 10.00) 6.00 (4.00, 10.00) 9.00 (4.00, 17.50) P<0.05
SEEA TN 17.00 (10.00, 24.00) 16.00 (10.00, 22.00) 19.00 (11.50, 30.00) P=0.15
ICU ZET- % 53 (29.1%) 34 (28.1%) 19 (31.1%) P=0.69

e HAURGSR AL, TR APACHE2 145 Stk AR 315 08 M fe BREIR U0 07 3

SOFA W¥47: Fi B 485 Thik 268

PE4r; COPD: f&1EPHZEMETZ; CKD: 18 AF; CRRT: B iE&MiGI7: ICU: HIEMWPE: WBC:
HZ0f; NEY%: ERgupmEott; Hb: M4 E; HCT: MM B, PLT: M/MR; PDW: P31 /N2 4 5
B£; BUN: JRER; TBILUGHHAZE; ALT: BHREEN; AST: BHFZEE; LAC: IMFLER; PT: HEME IR F;
APTT: 1EHALER LML E G (6], PCT: B&4SEJRE; CRP: C-RMEH.

XTMRFEAE B 4k K AGH [FAH KR BT R R 7 45 SR 7. APACHE2 ¥4 SOFA 1145+ ML
J 5. CRRT. HCT. PLT. LAC. PCT. CRP. fii &M K. ME G, BUREHE
Yifd FIFPSE . 1CU {E R K H 5 Ik ERAE 3 1CU (E B IRl 4k & 2tk B it A 5<(P < 0.05).

NV R %A A ) 22 B SRR, A MR SR Ak R S B I A B AR TN R &, FIF LASSO [A]
VS R R A BT T A5 0 5 SR AT 40T SR 10 35 58 SCIGIE 11 5 I T 5% 22 i i e B e (A Y, 45 IR I
& Lambda {E 4 0.05353872, Lokl 7 MR Z&, 709008: ICU {EFi . CRRT. LAC. H1fl
UGBS PrAERAHNK MEETELY AR BUREE AL, Wk 1 PR,
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Figure 1. Screening of relevant risk factors based on Lambda model
1. #F Lambda {RE§HH KB M0 E R ik

¥ LASSO [a] 773k /5 2 () 7 NS EA N 7t Logistic [F]V7, 45 B & BUE 1ICU {E B WI1E R A AL
PR SIETT IR EEAE S5 R A B 1 T A9 1R XGRS Sy 2R A FH A BB PR R B e S 3 (1) 7.07 £%(OR =
7.072, 95%Cl: 1.229~40.699, P = 0.028). LAC ¥ (OR = 1.806, 95%Cl: 1.187~2.746, P = 0.006). f1i4: &1
FIIF K (OR = 1.203, 95%Cl: 1.015~1.427, P = 0.033). L& i 125418 FH #1 25 (OR = 3.697, 95%ClI:
1.667~8.199, P = 0.001). 4HJi A &R 25418 FH A2 (OR = 2.025, 95%Cl: 1.022~4.014, P = 0.043) /2 ik B¢ i &
FHRAZYEB B s fa R 2, IRk R LA 2. {84 Hosmer-Lemeshow test X Logistic [A] )45
BT, P =0.511 $Rl & BT

Table 2. Results of multivariate analysis of acute gastrointestinal injury secondary to sepsis
F 2 KREEMLDMEBIRGNSERIINER

Logistic [/

B
B OR (95%Cl) P14
ICU fEBE R & 0.034 1.034 (0.941, 1.137) 0.485
CRRT 0.160 1.173 (0.259, 5.311) 0.836
LAC 0.591 1.806 (1.187, 2.746) 0.006
BLbE < 1.956 7.072 (1.229, 40.699) 0.028
AR 0.185 1.203 (1.015, 1.427) 0.033
M TE T2 1.308 3.697 (1.667, 8.199) 0.001
B X BURZY) 0.706 2.025 (1.022, 4.014) 0.043

5. #1ig

WHFC R DMEEAE B, B I, ERIE, £ 1ICU L4 50%H &5 ARHE U IE 40
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Mud5, 20 62%0) & fENAE 1CU TR H B B B iE e R H 2 A R TS [6] [7]. —TZSZE R I,
TEHRE T AGH IR AR 200 40%, FHECT R4 S B B EE NS, FREEF %K AGI LK
72 AGH N~V B F AT A e B 22 5 B Gt 8, FET 3200 33% [8] Atk LR il Je i) b 2
AT BEAELE ) 15 M3 4507 BT S R B S I PG, AW S iE g xR R A AGH A G IR 2l AT 40 #rs
RE AGl KA G R 5

AW TR DM LR K, 1697 AR &R A QU@ a7 . PR R, B Sy
FRPSE . BRUR B 25 W0 8 H Rh SR B 0 FR 2 2 AGH (RS TN R 26 . VA7 IR L FLRR K SF T e ff
A IR SIRYT, MRRBRAE R PR 2R (6 2 0 TS M 259 S Bm B R 2 ) SRR B G R AR
S A .

TEWRPR R AR, LR B #7 CLR oy EORE 3 1) SR 00 S A AR br o 22 R Hh AR o B 22 Sk i 8
Mo, NORIFEEIRE W MRAEN, 818 & R AR, G E E sk e, SR E A
S EEH R TS5, B IRER A A R S BAEE 28108, [RGB It B8
1455191 [10] [11] [12]. HEAN—TRBF 90 A 0, MFLEE >3 mmol/L A A H R BB AAAE S ME g RIS I, 1A%
gk — i S8 [13], BN —I A3 i ALEE > 5.03 mmol/L J2& HiE B35 K A4E AGH ) F-
T FEAR . BT I 2 A BN E M R B R S 5 AT 7™ EE AR AECIRES , AR UE S B I
AL SRR 5 5 A6 15 B iE Mk, e Ah SRE PR PRI 497 % sl i PR 453 4 55 DR 3 3 W 3 e 15
JTE KGR B b 2 4, B TR H B B i, IRV EF T P A B % P9 B R AL UG 34 12— 25
HREFRE[14] [15] [16] [17].

W R, MAMEMER. ZHYE LRELE DRESHYASGES S S, NmgERr
I R U 55 TS U PRV T, AT RN G m s Y A A S A, R R NOMILL T i i s, 5
HURF IR P ZE 1 R A5 T B IR AORE, IS BURF KA HARB R, RARBZHED
REREM[18] [19] [20] [21]. RAEHUERIAIT RIKERAEIEYT AT, (HPuAE 2 M8 F mT i s Wi 40 i I8 7 2E
IR AT B S S AE 2P A AR [22] o BT TR IPTA B A L A8 NG | {8 78 2 s i) EEE S
B HEMAS R FEEE, AR RIS B A AR PR R A AR A, T A TE A
IFi) 973 JiR B 1 5 Sk i A AR [ 23] [24] » BT 252590155 A 1 18 T T T e B i s i A NIRRT 1 R 25 M sl 74
AT B MR E RE S — RV BT 2R 258 H aa s, S8 B AT R TAE o1
B Fr SR 250 5 R i T T e e DR AS &2 HLAE BIR AR [25] BIFFRRR W, B B SR 24500 B izl A7 AR i 14 4100 1
PER, Rl HE S A8 8 S Y 7E I T8 W HE EAE Pl s 3G, [RIET 15 % ) Re RS i A A8
B A KRR AL, M BRI FE A . i AR A TR B R R I R, R
i i ik e Sk B A etk n EE [26] .

AR FRIR R, BRSO O B 7T, SRah N 182 Bk ERE B, Hrhdkk AGI
62 i, FEAREUN, ANREA RN IRFIEE R AGI E I REHE, FEY KA SRR LR A
M fER R 2
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