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[ Abstract] Objective To analyze the risk factors of gastrointestinal dysfunction in patients with acute respiratory
failure (ARF) and build a prediction model. Methods Four hundred and fifty-two elderly patients with ARF who were ad-
mitted to the Emergency Department of the Second Affiliated Hospital of Xi'an Jiaotong University from August 2018 to Au-
gust 2022 were selected. The gastrointestinal function of the patients was evaluated with acute gastrointestinal dysfunction
(AQI) score and divided into 136 cases in the non-obstacle group and 316 cases in the obstacle group. Collect clinical data
from patients, use binary logistic regression to analyze the risk factors for gastrointestinal dysfunction in elderly ARF pa-
tients, and construct a predictive model for gastrointestinal dysfunction in elderly ARF patients based on these risk factors.
The Hosmer Lemeshow (H-L) test and the Receiver Operating Characteristic Curve (ROC) test are used to test the calibration
and discrimination of the predictive model. Results There were 136 cases with AGI grade 1, 152 cases with AGI grade 2,
101 cases with AGI grade 3, and 63 cases with AGI grade 4. A total of 316 cases developed gastrointestinal dysfunction,
with an incidence rate of 69.91% . There was a statistically significant difference in age, ARF etiology, abdominal infection,
nutritional support, ICU hospitalization time, APACHE II score, SOFA score, PCT, CRP, DAO, D-lactate, and IFABP between
the two groups (P<0.5). Age, sepsis, high SOFA score, high D-lactate, and high IFABP are risk factors for gastrointestinal
dysfunction in elderly ARF patients [ OR (95% CI) =2.273 (1.480 — 3.491), 2.175 (1.467 — 3225), 1.900 (1.294 - 2.790),
1.540 (1.173 —2.023), and 1489 (1.158 — 1913)]. The predictive model predicts that the area under the curve for gastrointesti-
nal dysfunction in elderty ARF patients is 0.840 (95% CI0.803 —0.873, P<0.05), and the H-L test P=0.109. According to the
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regression coefficient, the predicted score of risk factors was calculated, and the optimal critical value was 2 points. The area
under the curve was 0.848 (95% CI0.811 —0.880, P<0.05). Conclusion Age, sepsis, high SOFA score, high D-lactate, and
high IFABP are risk factors for gastrointestinal dysfunction in elderly ARF patients. Based on this, establishing a predictive

model has good predictive power.
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Tab.2 Multivariate logistic regression analysis of gastrointestinal dysfunction in elderly ARF patients
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Fig.2 Receiver operating characteristic of prediction scoring model

i 308 FNIT I S B R L S I R ), P 2R 40
o8 T A 22 (4ol FE B2 00 i 38 TR0 R 1) 2 R M R 2544 )
i R 3 o e DA R B 2L T 5 | A I A G A R AR
SR TE PR AT RS R, 18 b B 2 i
I KR B I A W TR A AR Bl A S
M i 4 M 2 1 AT i 3 ok R i i i R S L 1 i
UiReksats, HFCUESE, SRR M s R A W T Be s
B % A A 62% ) bR IR YL G R AT
Be 301 10 15 fig 38 T 6 B A% A9 & AR N 86. 7% (72/
83) PV ARHFIE B4 ARF S I I RE R AT 0 & A
RN69.91% Wi TEEAIRIE ", T e 5 Ak g 1
FAE N X AR T Sun 503 HE W] B8 R REAS B
AL 2 5 E

ARHFFE BIA BTSRRI K HEEAE | SOFA
Wi D-FLER = | IFABP /& & % 4F ARF H &K /EH
[ B T RE A0 fe B R 3R . % 3 52 el ' i TE I 2l T
AR A0 T AR R, 5 1 i B AR v, B
MEREAL | T8 i A3t ek 20 | 186 i 5 58 32 45 KU T
PR LA B P 285 B I i ) R B 22, #E PR AR R R 52
TR B B RE A A UK, MR RERE S A X
TR 2 A 5 | S ) A8 B A A () 4 B D) RE R A, B i
JEMGRIE M T 22—, X5 MR AE 4 B R MR
A5 B b MGl T i S5 B o e M 2 45 O, L S ik
TR R A LR R AL, bR R 2B E
BEETLGA 5 SOFA 43 K2 Weng g A& B A
B B A R G4 B DI RE AR R PPk e
BE B B SO 2 TR B, X B A D RE A5 I
K AWFFE R AFL SOFA PF53 5 T IoRaasal, [/l =3 5381
7R SOFA PFor 43N 1 3, & 4F ARF B35 L EH W
TR RS XU B h 1. 9 4%, Li 2518 48 SO-



BEMERG e 2023 4E7 A4 22 45 71 Chin J Diffic and Compl Cas, July 2023, Vol. 22, No. 7 - 729 -

FA 432 B I S0 i Sz e &, A IR
i T 285 P e AR A R, 7E ART AR S ILRE 33
A ZEIEAR 1 W 28 I B o ) B U |, W v A B L
BERFENL, A Pl e A R Ak 2 4 B R AR S
AN DI RERE T
D-FLIR 2 7 75 11 [ B L R WA AT B | 2L AT B8 AN AT
7 A FER ST A & 7= IE W SR i
D-FLIR KA AR, 78 Bl L/ P FE A5 I, B B 2
B, i s g, S 2oam v AR e (b
8 D-FLIR ) a1 JFFIUE E A M ILAG 2R, B e A1 J& i D-
FURKETH R oA 2 B i s ks &4 L
SEUOUIRGE TR R AE 1 T RE R A AR I D-FL
FiR K- i 3 e, D-FLER 12 Wi ik 730 He 3 & L i
IIRERE IS AUC 4 0. 881, IFABP 2 —FE/r &5
AR, FEAE N LR AR Rk, S 5 0 TR
B AR W R 45 1 R, 7 i 20 dle ot 1 5 475 o SRR e s
IFABP 38 33 6 20 i A5 M 7L B8 A ik A I VA0 346 , = L
H IFABP Fhim, 5 M 16 3 Pk 2 1EAH 56, B o 2
WA bR > W R, % TFABP 7KF
TR SO NEFAR G R0 B W D e R AT 1 8 M iE It ke
FEE S
ST IR R R A 1 Z 4 ARF BB s D ek
P e 1 XS TR ABS Y | &% O & s i 4 R T ALK 0. 840,
VR B R BT R 47 (9 FU A ), H-L K25 P > 0. 05
RTINS A ELAT — R (R o RN DX B AR [T )5
FECTIAER R BN, ARG SHE R 2 41, 32
RTINS =2 3, B ARF B B HiE ) e s
T P8 XU O Sk 38000 W6 PR 0L 45T 6 X P 1 101, DA RAAIR
38 Ty e B A A XU
25 b AR K BRTESE (SOFA T4y 55 D-FLIR & .
IFABP & &4 ARF B4 B 718 U1 68 B i 1 fa ke
AR A i D 2R LA T A EL A R A T
RLHE, v NI R B i D RE A PR L AT SR M R
T 25 3 A VEE 75 B ORI 25 w2
& Rk
T3 S, S i B, ISR SR L 4R
BFFCIEBS AW ISR s 5k . GORHE SRR T, o 8 . HEF 403t
N IR SUB ML IR B IR SR
5%k
[1] LiCX,Liu HY,Lin YX,et al. The gut microbiota and respiratory dis-
eases: New evidence [ J]. J Immunol Res, 2020, 2020 2340670.
DOI;10. 1155/2020/2340670.
[2] Massart A,Hunt DP. Pulmonary manifestations of inflammatory bowel
disease[ J]. Am J Med,2020,133 (1) :3943. DOI:10. 1016/j. am-

jmed. 2019.07.007.
[3] Jové Blanco A, Gutiérrez Vélez A, Solis-Garcia G, et al. Comorbidi-

(5]

(6]

(7]

(9]

[10]

[11]

[12]

ties and course of lung function in patients with congenital esophageal
atresia[ J |. Arch Argent Pediatr,2020, 118 (1) :25-30. DOI: 10.
5546/ aap. 2020. eng. 25.

Labarca G, Drake L, Horta G, et al. Association between inflammatory
bowel disease and chronic obstructive pulmonary disease: A systemat-
ic review and meta-analysis[ J]. BMC Pulm Med,2019,19(1) .186.
DOI:10. 1186/512890-019-0963-y.

Vutcovici M, Brassard P, Bitton A. Inflammatory bowel disease and
airway diseases [ J]. World J Gastroenterol , 2016, 22 (34 ) . 7735-
7741.DOI:10. 3748/ wjg. v22. 134.7735.

Roach SN, Fiege JK, Shepherd FK, et al. Respiratory influenza virus
infection causes dynamic tuft cell and innate lymphoid cell changes
in the small intestine[ J].J Virol,2022,96(9) :e0035222. DOI; 10.
1128/jvi. 00352-22.

AT ERME A DT, 55 AR R LEA T COPD FHEIIZY I I
SR ETTMAE T RE DL DF S [T]. BEXERT 2 35,2021 ,20
(10) :1012-1016. DOI :10. 3969/j. issn. 1671-6450. 2021. 10. 009.
Lin SN, Wang FH,Shi HF et al. Study on the mechanism of iron ho-
meostasis disorder in mediating anemia in COPD patients with type
Il respiratory failure[ J]. Journal of Intractable Diseases,?2021,20
(10) :1012-1016. DOI;10. 3969/j. issn. 1671-6450.2021. 10. 009.
AT o, B, NRRE M. 6 AR db T AR A AL,
2005 :134-135.

Reintam Blaser A, Malbrain ML, Starkopf J, et al. Gastrointestinal
function in intensive care patients; Terminology , definitions and man-
agement. Recommendations of the ESICM Working Group on Abdom-
inal Problems[ J]. Intensive Care Med,2012,38(3) ;384-394. DOI;
10. 1007/500134-011-2459-y.

i BR R, 2T k. I 3 TR R IR 8 5 AH S M Y I 5T
JELT]. HIE 4R 4% ,2021,24(9) :1165-1172. DOIL: 10. 12114/
j-issn. 1007-9572.2021.00. 003.
Xiao TY,Zhang SN. Research progress on the correlation between in-
testinal flora and respiratory diseases [ J]. Chinese General Medi-
cine,2021,24 (9) :1165-1172. DOI: 10. 12114/j. issn. 1007-9572.
2021.00.003.

Gokulan K, Joshi M, Khare S, et al. Lung microbiome, gut-lung axis
and chronic obstructive pulmonary disease[ J]. Curr Opin Pulm Med,
2022,28(2) :134-138. DOI :10. 1097/MCP. 0000000000000853.
LigTP R ES S 2l W E R, DT PR G
SRR LV E R 2, BB RN 22 REN 2, 5.
JHeERE S S W D R A P BR 25 S I R L L[ T]. h S
R 2R EE %, 2022, 34 (2) : 113-120. DOI; 10. 3760/ cma. j.
¢n121430-20211216-01880.

Shanghai Association of Integrated Traditional Chinese and Western
Medicine First Aid Professional Committee, Shanghai Association of
Integrated Traditional Chinese and Western Medicine Professional
Committee , Shanghai Medical Doctor Association Emergency Physi-
cian Branch, et al. Clinical expert consensus of integrated Chinese
and Western medicine for acute gastrointestinal dysfunction in sepsis
[J]. Chinese Critical Care Emergency Medicine,2022,34(2) .113-
120. DOI:10. 3760/ cma. j. ¢n121430-20211216-01880.

(F#734 W)



- 734 -

[16]

[17]

[18]

[19]

BEMERG 45 2023 7 A5 22 557 8 Chin J Diffic and Compl Cas, July 2023, Vol. 22, No. 7

tor binding protein 7 and tissue inhibitor of metalloproteinases-2 ; Dif-
ferential expression and secretion in human kidney tubule cells [ J].
Am J Physiol Renal Physiol,2017,312(2) : F284-F296. DOI . 10.
1152/ ajprenal. 00271.2016.

B SRR - BRI G BRR RE S B TR S
BT Ang2 | IL-35 5 TR MeTEAE BB 8 & 7 S0tk B B 43 i A0 56
PELJT. BEMERS 24,2022 ,21 (4) :404409. DOI: 10. 3969/]. issn.
1671-6450.2022.04.014.

Li JM,Akbar A,Yin FK,et al. Correlation analysis of serum Ang-2,
IL-35 and acute kidney injury in severe sepsis patients based on de-
cision curve[ J |. Chin J Diffic and Compl Cas,2022,21 (4) :404-
409. DOI:10.3969/]. issn. 1671-6450. 2022. 04. 014.

Schrezenmeier EV, Barasch J, Budde K, et al. Biomarkers in acute
kidney injury-pathophysiological basis and clinical performance[ ] ].
Acta Physiol ( Oxf), 2017, 219 (3):554-572. DOI; 10. 1111/
apha. 12764.

TRV, ZRI BN, e Mk S B LA R 53 3 1) 43 L
KIRY7 )], B 22 45,2019,18 (1) :94-100. DOI: 10.
3969/j. issn. 1671-6450.2019.01. 023.

Xu T,Qin C,Zhang J. Molecular mechanism and treatment of septic
acute kidney injury and acute lung injury [ J]. Chin J Diffic and
Compl Cas, 2019, 18 (1) :94-100. DOI: 10. 3969/j. issn. 1671-
6450.2019.01.023.

Wang X, Rojas-Quintero J, Wilder J, et al. Tissue inhibitor of metal-

[20]

[21]

[22]

[23]

loproteinase-1 promotes polymorphonuclear neutrophil ( PMN) peri-
cellular proteolysis by anchoring matrix metalloproteinase-8 and -9 to
PMN surfaces[ J]. J Immunol ,2019,202(11) :3267-3281. DOI. 10.
4049/jimmunol. 1801466.
Patrick M, Honore MD, Nguyen BH, et al. Urinary tissue inhibitor of
metalloproteinase-2 and insulin-like growth factor-binding protein 7 for
risk stratification of acute kidney injury in patients with sepsis[J].
Critical Care Medicine,2016,44 (10) :1851-1860. DOI; 10. 1097/
CCM. 0000000000001827.
Nusshag C,Rupp C,Schmitt F, et al. Cell cycle biomarkers and solu-
ble urokinase-type plasminogen activator receptor for the prediction of
sepsis-induced acute kidney injury requiring renal replacement thera-
py:A prospective, exploratory study [ J]. Crit Care Med, 2019, 47
(12) :999-e1000. DOI;10. 1097/CCM. 0000000000004042.
Kashani K, Al-Khafaji A, Ardiles T, et al. Discovery and validation of
cell cycle arrest biomarkers in human acute kidney injury[ J]. Crit
Care,2013,17(1) :R25. DOI;10. 1186/ ¢cc12503.
Xie Y, Ankawi G, Yang B, et al. Tissue inhibitor metalloproteinase-2
(TIMP-2) - IGF-binding protein-7 (IGFBP7) levels are associated
with adverse outcomes in patients in the intensive care unit with
acute kidney injury[ J]. Kidney Int,2019,95(6) :1486-1493. DOI;
10. 1016/j. kint. 2019. 01. 020.

(Weke B 491.2022 - 11 - 11)

(k4729 )

[13]

[14]

[15]

[16]

[17]

[18]

Sun JK,Liu Y,Zou L,et al. Acute gastrointestinal injury in critically
ill patients with COVID-19 in Wuhan, China[ J]. World J Gastroen-
terol ,2020,26(39) :6087-6097. DOI:10. 3748/ wjg. v26. i39. 6087.
Dumic I, Nordin T, Jecmenica M, et al. Gastrointestinal tract disor-
ders in older age [ J]. Can J Gastroenterol Hepatol, 2019, 2019
6757524. DOI:10. 1155/2019/6757524.

Hiengrach P,Panpetch W, Chindamporn A et al. Macrophage deple-
tion alters bacterial gut microbiota partly through fungal overgrowth in
feces that worsens cecal ligation and puncture sepsis mice[ J]. Sci
Rep,2022,12(1) :9345. DOI:10. 1038/s41598-022-13098-0.

Li H,Lu J,Li H, et al. Association between nutrition support and
acute gastrointestinal injury in critically ill patients during the first 72
hours[ J]. Clin Nutr,2021,40(1) :217-221. DOI:10. 1016/j. clnu.
2020.05.011.

Pohanka M. D-Lactic acid as a metabolite ; Toxicology , diagnosis, and
detection[ J |. Biomed Res Int,2020,2020:3419034. DOI.10. 1155/
2020/3419034.

SEREAE 5T IR, AF . BRI TN I R SR

34

[20]

[21]

AR B B BRI RE R R0 [ J]. e 2% ik, 2018, 17 (4) :382-
386. DOI:10.3969/j. issn. 1671-6450.2018.04.014.
Yuan ZJ,Feng XL, Yin ZQ,et al. Effect of ulinastatin on inflammato-
ry reaction,immune status and intestinal barrier function in patients
with severe celiac infection[ J]. Chin J Diffic and Compl Cas,2018,
17(4) :382-386. DOI:10.3969/]. issn. 1671-6450.2018.04.014.
Li J,Ren Y, Gao C,et al. Evaluation of fecal calprotectin, D-lactic
acid and bedside gastrointestinal ultrasound image data for the pre-
diction of acute gastrointestinal injury in sepsis patients[ J]. Front
Med Technol ,2021,3:733940. DOI:10. 3389/ fmedt. 2021. 733940.
Zhang L, Wang F,Wang J, et al. Intestinal fatty acid-binding protein
mediates atherosclerotic progress through increasing intestinal inflam-
mation and permeability[ J]. J Cell Mol Med,2020,24 (9) :5205-
5212.DOI:10. 1111/jemm. 15173.
Seilitz J, Edstrom M, Kasim A, et al. Intestinal fatty acid-binding pro-
tein and acute gastrointestinal injury grade in postoperative cardiac
surgery patients[ J]. J Card Surg,2021,36 (6 ) :1850-1857. DOI;
10. 1111/jocs. 15430.

(ki H #1:2023 - 02 - 18)



