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Abstract

Objective: To determine if the C-reactive protein to albumin ratio (CAR) can accurately predict
acute gastrointestinal injury (AGI) of grade III or higher in sepsis patients. Methods: In order to
collect the clinical data of 166 sepsis patients admitted to the Department of Critical Care Medicine
of the Second People’s Hospital of Hefei City between January 2020 and March 2023, a retrospec-
tive cohort study was carried out. AGI group (80 cases) and the N-AGI group (86 cases) were created
from the study participants based on whether or not they experienced grade III or higher AGI symp-
toms while hospitalized. Leukocytes, C-reactive protein (CRP), albumin (ALB), C-reactive protein to
albumin ratio (CAR), procalcitonin (PCT), lactic acid, acute physiology and chronic health II scores
(APACHE II), and sequential organ failure scores (SOFA) were among the many indexes that we
compared between the two groups on the first day of admission. We also used logistic regression to
analyze the independent risk factors of sepsis grade III or above AGI as well as the work characteris-
tics (receiver) of the subjects. The predictive value of CAR for the emergence of grade III or higher
AGI in sepsis patients use the characteristic curve of retention (ROC). Results: The results of multi-
factorial logistic regression analysis indicated that CAR (f = 0.546, OR = 1.726, 95% confidence in-
tervals: 1.041~2.863, P < 0.05) was an independent risk factor for grade III or higher AGI in sepsis
patients; the areas under the curve (AUC) of SOFA score, PCT, CRP, ALB, and CAR for predicting the
occurrence of gastrointestinal injury in sepsis patients were 0.605, 0.769, 0.938, 0.315, and 0.944,
indicating that the predictive value of CAR is significantly higher than the others, with 95% confi-
dence intervals ranging from 0.912 to 0.976. Conclusion: In patients with sepsis, the C-reactive
protein/albumin ratio (CAR) has a good predictive value for the likelihood of acute gastrointestin-
al injuries of grade III or above. This can aid doctors in early identification of high-risk patients.

Keywords

C-Reactive Protein/Albumin, Sepsis, Gastrointestinal Injury, Prediction

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

W 75 7 A i DR B S 51 R T RS 5 B A AR A R B T RERRAS [1], AR LR EA[2], MRERE/
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FEA t RS XTIRIES A0 Mok & SR DU 2 80 5 DY A AL TR EE RP[M (QL, QU)JEE7R, 4H1A] Eb s fE A
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Table 1. Comparison of clinical data between the AGI group and the N-AGI group in patients with sepsis
1. BREAEEE AGI A5 N-AGI AR B RIxTEL

bz
ER(X+s, %)
AW, 5ik)
i [n (%)]
PRI N (%)]
LER [N (%)]
COPD[n (%)]
APACHEI ¥F4r(X£s, 47)
CClFor(Xts, 47)
SOFA {43 (X +s, %)
HUBGE [N (%)]
AATEIM (QL, QU)]
NT-pro BNP [pg/mL, M (QL, QU)]
FI4AL[x10%/L, M(QL, QU)]
/MR 10°7L, M(QL, QU)]
PT [s, M (QL, QU)]
APTT (Xts,9)

D =& [ug/mL, M (QL, QU)]
PCT [ng/mL, M (QL, QU)]
(7L [mmol/L, M(QL, QU)]
CRMEH(X+s, mg/L)
HEMA(X+s,g/L)
CAR [M (QL, QU)]

A6 20
77.25 +10.59
57/23
33 (41.25)

26 (32.50)

37 (46.25)

4 (5.00)
24.00 +7.31
6.05 + 1.96
9.36 + 3.64
70 (87.50)

189 (149.75, 248)
4850 (1225, 14618)
12.31 (9.45, 19.38)
141.50 (80.5, 230.00)
16.30 (14.85, 17.90)
43.885 + 8.61
3.64 (2.10, 7.9)
10.11 (1.77, 46.47)
4.30, (3.00, 7.10)
214.86 + 71.09
27.73 +5.69
7.93 (5.83, 9.74)

X HEZH
77.40 +12.98
62/24
46 (53.49)
18 (20.93)
35 (40.70)
6 (7.50)
23.64+7.88
5.59 + 1.69
8.20+3.79
77 (89.53)
223 (163.75, 287.75)

2719.50 (853.25, 10,650)

11.61 (7.62, 17.19)

167.50 (114.25, 247.25)

15.25 (14.00, 17.23)
41.16 +10.35
2.50 (1.87, 6.2)
1.10 (0.20, 4.33)
3.48 (2.05, 6.00)
78.93 + 63.52
29.65 + 6.01
1.99 (0.74, 4.43)

t/Z1y?
0.079
0.015
2.489
2.848
0.520
0.043
0.305
1.612
2.005
0.169
-1.205
~1.493
—0.961
-1.787
~1.872
1.835
~1.853
—5.748
~1.693
13.008
—2.114
—9.699

P1H
0.94
0.90
0.115
0.114
0.471
0.835
0.76
0.109
0.04
0.81
0.23
0.14
0.34
0.07
0.07
0.07
0.08
<0.001
0.09
<0.001
0.04
<0.001

VE: COPD: 181h:FHZEM: MR ; APACHEN 5. 24 B 5i8kid #iirsr; CCl: &/RFREIFIETESE; SOFA:
PR S B R IESr; NT-pro BNP: N BB ANIERTMA,; PT. BRILEGIRM[H); APTT: WE{LEMmBGFIN A, PCT. M45%

Ji; CAR: C M MA/AHEALLHE.

3.2. BFA%E Logistic BS54

CAR LB R MERAE B35 AGI FIML fE G K &= 48457 (P < 0.05), SOFA {74, PCT. CRP. ALB s&3Ejl

SLfER R (P > 0.05). W% 2.
3.3. ROC Bh%k

SOFA ¥¥45. PCT. CRP. ALB. CAR Titlll it 25k 55 AGI {1t 2k T AR (AUC) 7371 4 0.605. 0.769.
0.938. 0.315. 0.944, HA1, CAR MIFMM{E =T CRP, BHEE T SOFA 4. PCT. ALB. L% 3.
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Table 2. Multifactorial analysis of patients with AGI in sepsis
2. RBIEAGI BESEENR

A B SEE. Wald P 1 OR 95% ClI
SOFA ¥4 0.018 0.075 0.060 0.806 1.019 0.880~1.179
PCT 0.24 0.015 2.523 0.112 1.024 0.997~1.054
CRP 0.015 0.009 2.618 0.106 1.015 0.997~1.035
CAR Lbf8 0.546 0.258 4.472 0.034 1.726 1.041~2.863

Table 3. The predictive value of AGI in sepsis
= 3. BREIE AGI FOFUMN A

A AUC 95% ClI P {H
SOFA 4% 0.605 0.514~0.696 0.025
PCT 0.769 0.696~0.842 <0.001
CRP 0.938 0.903~0.974 <0.001
HEA 0.315 0.231~0.398 <0.001
CAR A 0.944 0.912~0.976 <0.001
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Figure 1. ROC curve analysis of AGI and N-AGI groups
[E 1. AGI fA5 N-AGI 4A#Y ROC BhZk 5347
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Z—. AWF[111FRM, BFEE™ BRI P s BT L —. N T REEREmS, £
FEE MRS, SBEME DA, A B LI EE BT 20 AR B0 S0 CRAIE O 0 55 B8 B A% AL, Py O I A A 4
15 B i s, SO RIS T2 —; RN P KR SORE N TR Al AR T A A S G B
DhRelahs, SENBRRBN. MBI i, M 51 R4 B ROGE IR LR A IE K 248 H
ThREZEM(MODS) [12]. 7E47 . MEH[13]5 N — TR SCVERE FE P 3R BH, 0] T Wt 5 e 52 458 1) ik 2
B, HOWAER M BE T . EEAMY—IIEZE b BoR[3], fEEEF T AGI AR EE S, HYS
BARE AGI MfEEREFMLIL, A AGI FIFET A . Hil, MEESRHE AG IR %2 2
Sl Ny, AW NER[14]. D-FLER[15]. &% fLBF(DAO) [16]. AT RS & E A
(I-FABP) [17]. IMHFKAFZEELEAEF(HBP) [18]. B IBZiE PH (E[19]1%fen k2 B W Thae, SRR
FRICHIAER F0 B B R HERA ), (RS AT TR I PR S BR b A P 2 B RR ), 7 R0 d 2 IR Bt e R LA P )
D E B LI, SER R AR BRIk, FRAR TG HRIEM R S bR, TR I PR AR i
IREE B F R B RAE AGH &+ BB

AW FLIRI B 4 7 H 2020 4F 1 H %2 2023 4 3 H ARG IR T A — AN REE B FE IR 5 RHICU) (3 Bt B ik
BRAE AR 166 5], HhEik 48.19% (1) ik EEAE A ML T AN FEAREE R B . b, AGI I 44.5%,
X 5 Caddell [2125 A\ IR 5045 BN — 3. iBid 5t AGH 41 8% N-AGI 2 b — 251 1l PR R K S8 = 08
HBEAT 20 H7, Ferh B K R M4 R 7E SOFA 4> \PCT.CRP. & .CAR % 5% BA Giit 25 X (P < 0.05),
RMRFHEINL LA | AGI ATREMfER R 2% (HZ R EK Logistic [HH #1478 CAR 2L fER R % .

ITAESR, CAR LGB V2 N T 50 D B [20] k4 4 [21] T A TE IR [22] 599 T J 1) 4
Wr. CAR 1EN S ERYFL S S IEA S IIHR S, 2B W ICIAA, o] F0 ™ & ik #3875 [23]. C
R BEE 1 (CRP) & — Fi 2 M A R S AR RE S TS F bR, 2 MR E R F-a (TNF-a). H4EHIAN3-1
(IL-1) M E AN FR-6 (1L-6)55 2 M e R A0 X 5~ 715[22], LAES A 77 205 2 4R 41 28 iR LA L BUw
MAEVRI 2RSS, AR BOEAMATIY S A EAE F  TEBR N R B R0 B A P AN SR ZE I T ) 2H 1
[24]. FEAFHAAEREMEERE T, CRP /T RIINEE 52 MRS G B8, 5 Clg 7+
S5 PR A MAMAIRAR, ISR EAR R FRAEH . RE CRP v] DL WS *MAR 42K JE 3 1 £ B
WA &R, (HE e LUR 5 19G [ Fo 2R 4 &R 8 sh i/ S48, CRP 5 Fo SZik&E &A1)
AHELAE 5 S0 28 A0 B TR BB TR, 3k 4 it PR - RRU 2 5 o IR G 1) S )R M [25] . CRP T M ik
eV g (™ ERRFE, FEB R AR 5 SO A G, XA AR~ HAEMHSFE N,
ERE B o b, CRP SR IE s E S I [26]. 88 F(ALB) IR R % F IS F8 468, 7RIk
BRI T2/, IL-1. 1L-6 S5E240 N 76 58 0 S S0 BESOm I 2 30 3 8 A 4 Rk [22] . ik ALB
PRI RARBIE R, (RSB THLRER, WA BAEH M &, 30 ke % i
(BRI, S 2 AR . BN — DRSBTS R B, ALB R 4 S e N A7 98 E B8 7=
FERIRREDT], AN A2 VAl 22 A0 IR B30 A0 T 26 1) 5 A T 48]

AW 5 A B EERE R i 0 LG R CRPL K ALB 4 £, A 44.5%1) 3% B L _E B g dbid%
Z AR CAR RMFAE B KA LA E AGH IS G R & . JEHEN, 78 ™ H IR gL 5] &1 N
WOIRAE T, CRP B e, Bl BRI PERA T e Rl ALB [VHFE, S EUREE B3 HILE IR
B BMRAEELZ R REAERI, FUSAHE. Kk, CAR WEWRELLH— CRP 3¢ ALB $845iT
floE AT HAER, TR A ANIREESE bR 15— TR 847 A MFERIE BT A LI [ BRI 78 o R B,
CAR TEHT4 JLIILIE ) L A B R TN, %0 7068 & 8L CAR FIF4AE R 55 5 51 3% B ZE i PEAl
(SOFA) VT4 Z B AFAEA I [27] R REAEZE NAERTE FE N BEIT CAR 7K %o 7% B 458 05 ik B0 25 3 U B R B
1 CAR K5 A R TG HE[28], CAR BB MKERAE B & AR T2 s, JuH &Y CARfE& T 5 1Y,
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R BFHANERIZETIARE . Il — DU 7R B, fERREVEN W &, CAR WEEA RIEFHIE i
B, H5mE™ a5 A E29].

H1 T CAR FUAB KT 98 i s 87 Tl () sk i, L ¥ A3 %o R 0E 1A B0k BE D BBURR i B Eh A R L6 R
BRAE R L AGI GARLF TGN A . ARIE AW 5T =328 ROC HiZk s R nlH1: CAR 1) AUC A
0.944, =T HAhK B —F5Fr(l1: CRP. PCT. SOFA ¥¥4r. ALB), i8] CAR B A FIM ) F5 00 41
R, FRATEEH, CAR W RETE G IR EHE 2k B it B o, I Bl DUE R TI R EEAE AGI 1
AR ED .

B4 25 iR (PCT) AT AR 5 b g 4 o 6 e 72 s P2 P S idk g, Lk CRP M BE R [30], ot s ek
v B R R IEA . MRERE R TN BRI — DRI PCT A UL, N 5 IHA 23 i
INEE D B sE PR [31] . AW UL R R AT R IL, AGI A1 PCT K N-AGI A i, ZRHAS
T (P < 0.05), &7~ PCT A& AREHENNLL LA AGI IETERIfER R 2, (HZ [N & 0 Hral %1 PCT A2 AGI
FIARST FE R R R (P > 0.05), AT RERIJE RN PCT J=ZEX] FH AT 1 A U PE B 5 [32], - HLIH/KSP 32 BEEL
PRE SN FNAN RS A7, X6 32 B A B 477 R e S M e 22, BN S LR v )T 2 PCT = AR 52
Jekarl [33]5E N FIWF AN, BEEREBE A RTE S PCT JHaifa 0%, (HILTRIMMNE A et — 0k

FH P TIVP 7 (SOFA) & —Fh P4l 48 B ThRE A B B AR FE P2 RS, 1% R GBI B 175/ 4%
HARRFRERSG TR RG L RS0 BRI EAT VP50, SREA RS 14T DIReFRAG 2R
H T miEThREE T8¢, WA I T SE M B AR RS, D iiE DAL IR RN R R . (HiZ
W RGBT I as B Shse A R, B MODS IR RIE, AR . MIE[34])%
NI TR I, AGI 73 2B SOFA V4 i T, S ™ EREEUIME, X 5ARM AL
KEMFF AHFLGERIER, SOFA PFHE, KA AGI TTREMEA, H AGl 4sis, % 5E SOFA
P R MEEREINZE UL B AGI IEERI GG IR &, (HHT SOFA ¥F4 i HAEL & TIHA & —Tifshs, FHARESE
RN B TIEE, HATA 2 KZR el 5 SOFA Y0 A2 UL AGI AL fEfS R & (P > 0.05), Til
AN E WA E(AUC < 0.7).

25 ERR, AW TN CAR &M FEAE B Rk AR TR DL _E AGH 1 XU B8 g B A R 1 300 A0 4
A DME NS A ERAE AGI IR A YIbs 54, I PR = A2 T 48 b S LR A7 90, DADdD B Tl it S 4 &
ZHRBEIREMRE, BTG . EATFIMAE— € RIRYE, FEREMEXNED . WA 4
T, W 7045 3 AT Re 2 2R B far S AR A R R g2 M, RGO 75 29 KR A & & % o B SR idE
— L.

SE K
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