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[Abstract] Objective To analyze the risk factors of gastrointestinal dysfunction in critically ill patients and
provide reference for the prevention and treatment of gastrointestinal dysfunction. Methods A retrospective study
was conducted, and the data of patients admitted to intensive care unit (ICU) of Jinghai District Hospital from September
2018 to March 2019 were collected. The data including sex, age, sequential organ failure score (SOFA), acute physiology
and chronic health evaluation [I (APACHE 1I ), diagnosis in ICU, application of special drugs, hemoglobin (Hb),
blood glucose, albumin (Alb) levels and presence or absence of bacteremia were collected. The patients were divided
into gastrointestinal dysfunction group and non—gastrointestinal dysfunction group according to whether gastrointestinal
dysfunction occurred or not. The general data, related final outcome and prognosis were compared between the two
groups. Logistic regression analysis was used to analyze the risk factors affecting gastrointestinal dysfunction in critical
ill patients, and the possible existing complications were recorded. The receiver operating characteristic curve (ROC) was
drawn to evaluate the predictive values of risk factors. Results One hundred and thirty—eight patients were enrolled
in this study, and 86 patients had gastrointestinal dysfunction. The SOFA score and proportions of using catecholamine
and bacteremia in the gastrointestinal dysfunction group were significantly higher than those in the non—gastrointestinal
dysfunction group [SOFA score: 7.24+3.8 vs. 5.84+3.6, the proportion of using catecholamine: 57.0% (49/86) vs.
38.5% (20/52), the proportion of bacteremia: 32.6%(28/86) vs.17.3%(9/52), all P < 0.05], Alb level was significantly
lower than that in the non—gastrointestinal dysfunction group (g/L: 24.15£5.75 vs. 26.55£5.68, P < 0.05). Logistic
regression analysis showed that the use of catecholamine, Alb level, bacteremia and SOFA score in ICU were the risk
factors for occurrence of gastrointestinal dysfunction in ICU patients [odd ratios (OR) were 1.128, 0.547, 1.645, 1.958,
95% confidence intervals (95% CI) were 1.052-1.219, 0.384-0.765, 1.143-2.597, 1.925-1.993, P values were 0.011,
0.017, 0.021, 0.016, respectively|. Compared with the non—gastrointestinal dysfunction group, the incidence of bedsore,
the proportion of energy intake unable to reach the target, the length of stay in ICU and the mortality in gastrointestinal
dysfunction group were significantly increased [the incidence of bedsore: 53.5% (46/86) vs. 30.8% (16/52), the proportion
of intake unable to reach the target: 27.9% (24/86) vs. 5.8% (3/52), the length of stay in ICU (days): 22.54+17.8 vs.
16.0+ 11.5, mortality rate: 51.2% (44/86) vs. 34.6% (18/52), all P < 0.05]. ROC curve analysis showed that the use
of catecholamine, bacteremia present or not, Alb level and SOFA score showed certain extents of predictive values for
the occurrence of gastrointestinal dysfunction in critically ill patients the area under ROC curve (AUC) were 0.794,
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0.712, 0.705 and 0.882, respectively, 95% confidence interval (95% CI) were 0.708-0.880, 0.609-0.816, 0.579-0.830,
0.801-0.962, sensitivity were 58.8%, 42.5%, 76.3%, 75.0%, specificity were 100%, 60%, 100%, 85%, all P < 0.05.
Conclusions The use of catecholamine, Alb level, bacteremia and high SOFA score are the risk factors of
gastrointestinal dysfunction in critically ill patients. Prevention of gastrointestinal motility disorder can improve the

treatment success rate of critical patients.

[Key words] Critical illness; ~Gastrointestinal dysfunction;

DOI : 10.3969/}.issn.1008-9691.2019.05.014

W e e R IR YT i s R
it B WD RE A AT RS IR R R R
SEFERRER R A G TE R b S 1 D B R A
AR L2, Ml R T S A TR SR T T
TR R WG I EIEE e E A B S RE , I 18 B af
CINGESESS () 7k=e St N .75 = ik - s 2477
BRI Ak (BRI PR L B i Th g R
T A2 W A2 2% , s B R T I PR AR 2R A 7]
Wr. I H T8 fr R 2 Wiks ), 76 B R 2
FHICU) 5 J D B R b 9 2 ik is . ik
DN S& [ 77 3 B b 8, I 30 ) A e 1)
ICU 835 WS F IR I N E 5% (EN), IR 2 iE W] EN
T W48 3 (PN EN HH G 5 I 2h g B A1
BEFACAEER, 2 1R RS WK iy & AR R
IR 50% , 3% 1CU 3 B B 6] R ST 263545 Al s
m T DRt S R S B R AR S MG B R 2, A
AT REI AR I AAE , I BBt il 52 T WORNIR YT R ms
X 5 R E W UG A BURAE . AR 881 E 1)
REFREAG | FH S fG 16 R 28 K 1 A0 2 ), Sk 1 B
BE AT PR — KA
1 #pl5HE
11 5 B 5% « R P [l B0 F 5 0 9, e B AR e
ICU 2018 4F- 9 H & 2019 4 3 Ay idfa SiE 4 .
L1 A45E : D ICU fHEBERfal >48 h % ;@ A
BEiZ Wi H i I s B KA1 H R eSS i
HAR
112 HEBRARUE: @ BB i ; @ A ICU
J&i 48 h Y IS g e R e TS 255 5 B MRF ki
P ERERR PR YLA s @ 25 A s O IR IR
BERTEREH
113 BFRE AT G BRI e, OF &
AR B A 2R D1 2t vl (A LS < 2019-04-20),
X B SRR 7 ARG I Y15 3 o) R s AR i
HIER
1.2 W44 - AR AR B R, 24 238 )
B, A ADIE 138 1], 86 141 (62.3%) i3
B M Thne ks (5 o ae kg4l ), Hoh 38 1 59 fil
(15 68.6%) ;52 1] (37.7%) A& i BLE I D) ik e 1%
(TC B WoReREasal), B 31 41 (5 59.6%).

Risk factors;  Prognosis

1.3 Biphneris e b . O a2k
B <3 WK, EMHERS AN 4 KA T ol 38 5 X LA o
B2 @ WA KD E 5R 5 >500 mL 1%,
KA B % 22 2 URCE 5RO 150 ~ 500 mL;
@ TSI R /D 3 YOKBRE ©F,

1.4 FEbricsE o B N AR T TR
TV PEY (SOFA ), 2 Ak T 2 5508 i B IR 1l 1
43 T (APACHE 1), A ICU i2 W7 . FR5K 259 5 1 FH
OLAS W B2 B B R LB WA Y
), ISR E LT A (Hb), L7 F A A (Alb), i
BHIKF- | J& 5 A7 P IUCAE A1 S 1 D) REZE L v] REA7AE
W1 B AE (4G BE eIt 48 BT & BRIARIE | 215 ik
B HAMEAR), LUK ICU AR B Rl AU

1.5 Git2Aab B . ffi H SPSS 20.0 45 3 4k 4 4 #r
B, £ A B A T TR AR + brifE 2=
(F+s) FR, KPS FEA ¢ K250 5 THECORH L3
SRH xR BB R T G T SR fE R
R 44 A —.JC Logistic A48, FH 2% 25 i A 1
eI 1CU B kA E I RE R AT 1 fE R I &K .
221 221 TAEFRAE 26 (ROC) PRAR fa B I &K (1)
B . A TKIE XU, P<0.05 H 2 5H 45
THEE L

2 & B

2.1 EEAAAE S D e R G 9 4R A A
PhA(FR 1) : M2 B3 55 M Lu g | AR08 . A ICU 1
APACHE TI ¥43FIA ICU 2 Wt (F03E SRR | O
JIESI0 | B | W R G | P RGN
k95 B i % R e s ) R LU L Hb L IOBE AR
R LA I R L RS R U 2
Lol b 22 4 g it 2 (3 P>0.05). B
I REBE AL Alb /K701 AR T 0 B M h BE B i,
SOFA P43 K W IfIUAE Lo 535 W 3 v 70t B i D fig b
2l (¥ P<0.05).

22 ICUBH KA B YRR i ek K R (% 2):
W B — RS B B A Gt 2F B S A AT
WA, IE40 A —JC Logistic [0l 443 M7, 45 5 B, 58
H LA A . Alb 7K | B IILAE K SOFA
PEr 02 ICU B34 B S 1 T aE B A 19 5 B R 36
(¥ P<0.05),



R E P TIESS S 2825 2019 4F 10 J145 26 #4555 ] Chin J TCM WM Crit Care, October 2019, Vol.26, No.5

* 571 -

®1 EEGEBMERSAEHBEEFRKRZLR
KBy HEaoee  x

A epma pmm o CM
% (fi]) 52 86
(% (1)) 59.6(31) 68.8(59)  0.729 0.926
(B, xt+s) 63.5+16.7 658+18.8 -0.040 0.698
SOFA #F4> (43, x+s) 58+ 3.6 72+ 38 -2.169 0.035
Afzgf{ig) 212+ 87 220+ 83 -0.546 0.583
A ICU 2 [ % (1))
BT 28.8(15) 18.6(16)  1.408 0.235
LB 38.5(20) 535(46) 2361 0.124
) 28.8(15) 384(33) 0910 0.340
I 2R GE 500 23.1(12) 33.7(29)  0.148 0.701
P2 RGP 28.8(15) 19.8(17) 1.033  0.309
B s 19.2(10) 19.8(17)  0.000 1.000
N &S 154( 8) 16.3(14)  0.000 1.000
TR (% (f51]))
JLZE T e 38.5(20) 57.0(49)  4.629 0.013
B 69.2(36) 79.1(68) 1.201 0.273
TS 423(22) 47.6(41)  0.191 0.662
BN BT 25.0(13) 37.2(32) 1.678 0.195
Hb (mg/L, x *5) 107.0+23.2  106.0+25.8 0.232 0.781
I (mmol/L, x +s) 84+ 3.4 92+ 39 -1.241 0.133

Alb (g/L, x*s)
BEIE (% (151]))

2655+ 5.68 24.15+ 5.75 2421 0.047
17.3( 9) 32.6(28) 4.106 0.023

&2 Logistic ISR MEERELE
BRIAThRERES R EE

Af i FIAERE  PE OR & 95%CI
o LS I i 6.32 0.011 1.128 1.052 ~ 1.219
Alb 4.62 0.017 0.547  0.384 ~ 0.765
A ILAE 5.97 0.021 1.645 1.143 ~ 2.597
SOFA 5> 0.43 0.016 1.958 1.925 ~ 1.993

1 : OR (ALY 95% CI H 95% nf{Z X [A]

23 fl LM B . U8R M1 TR ILAE . SOFA 343
X TR0 e 5 AR A DI RE R AT Y ROC 4k (3 35
B 1)« LA ER B . R IAEE . Alb K2 SOFA 143
Mife B B AR ROC fh4E F L (AUC)
3 0794, 0.712, 0.705 F10.882, 3K T 0.7, %
FEPRAT e H R 1 1 W S A — o i I A

=3 (FEAJLEMmER. Alb. BINE . SOFA iE4 3
REEREBFIAEEBHHTNMNE

Akt AUC 95%CI AR E
fifi FHLAS 0.794 0.708 ~ 0.880 -
Alb 0.705 0.579 ~ 0.830 23.85
T LA 0.712 0.609 ~ 0.816 -
SOFA ¥4 0.882 0.801 ~ 0.962 6.5

Ap i P1H  HURE (%) FERE (%) LB
fEFJLAEE  0.000 58.8 100 0.588
Alb 0.005 76.3 60 0.363
T IMLAE 0.003 425 100 0.425
SOFA P43 0.000 75.0 85 0.600

HE AUC S ROC 12 F 8L “=" {R &

1.00
0.80
0.60 F
i
B T
’ BT
—— SOFAPESy
— Alb
0.20F — B%Y
| ' | | J
0 0.20 0.40 0.60 0.80 1.00

1— et

El1 {ERJLEEE. Alb. B IN%E . SOFA 14y
milfeEEE k& T HINAEREISH ROC Lk

24 JETAEAE S D BE R G 4 AR A OGS SR
WG (R 4) . 5B I aerEm gl s, 8
[ Vi Re A4 B IR R AR kA B HArfg i
P LR ICU 3 BB ] | S 832 24 i 244 T (35
P<0.05), PILAIHHRIEG Ko A 2 L 2 J e g2
B (P>0.05).

*4 REGEBHIGERFRARE
HXERREBUEHILE

P IR A R IR F AR A

M) =) () B b))
TEmohteRma 52 21.2(11)  30.8(16) 58(3)
HinthferEiad 86 33.7(29)  53.5(46) 27.9(24)
X 1913 5.873 8.734
Pa 0.167 0.015 0.003

a1 fge 1CU fEBETE AL

. (i) (d,x%s) (% (7))
B HIIRERERGAL 52 160+115 34.6(18)
HIaTiREREAR4l 86 225+17.8 51.2(44)
x4 -2.121 4.448
PE 0.008 0.035

3 it i

H I EE SRR ICU A WR M EERNEZ
— L B A N NI A R P R R Rk
AR, — L R S R A KRR K
MODS %547 i, 2k FS P HRIR A, (1 40 38 & N R 5
7, 1 — 25 4 B 20 DRl R, i 4 B R SR
B2 W R R RGP AR AL, ook
WAz BN EM, KL, 5385 W) aE AT 1A G fE RS
P, T s/ B B Rt i) & A, 5 B PR = i o
B AT R (0 T URA T SR . AR s, JL
- (51 T R A RS )RR B AR LG L i M ik
55 8% R RME, 2 60% 19 1CU B E kA B msh 1



* 572 -

PG RS A AR 2019 4F 10 A4S 26 #5551 Chin J TCM WM Crit Care, October 2019, Vol.26, No.5

BERT, 40% ) ICU A RN IEIE 8 EN R AZ,
16% W B ZERICER " AFRMA BT T
TIRERRRG A AR R 62.3%, 5 2012 4F R & F G 2
EOHGE Y 62% G T IR AR E Ak
Bt —3. XL RS R R E T B B ThE
BT A R SR AR i 1Y), 5 L | Ak T = D ) FE

& T SR R A2 B R 22 B 25 AL
AW e S FRYRTT , IX S A 2 R 3 A AN 37
fal S A WESE o, fol PR A0 M4
JE25 % B A SRR RE RS & A kit i L
VR BT 5 2 R ) LS I 1) FH i BT 1
ZSEER T AR R, LS B e A T AR
T RA E Y Re R R fER R R

A5 38 1 Logistic [m =57 o, B s IhE
BEf 2 25 5 SOFA P43 IR (1 ILAE | B I 5E 1Y
RAEAK, B miEEA NS S FBE D RE,
e TAE B ML 3 1 AR eI, B e 2 A A B
i 2B i ; SWIRE G, e — AR HE T
WEMAEEREmE . fEEERE AN S
S | B4R B E DIREIR 8 T 51 K R B T
RESZH, S HEm SOFA W43 IR H IMUAE & 8 i o)
REREIG AU FER N Foxx — 2518 . HauA SClkiliE , %t
e BFAE Sz = 1 B DO e B A fG 6 DR 2R 1 AR B 58 4
— LS, AN SR 2 A i AR i
i A ET D RE TR N 22 T 2 T A e A T

AWFSE o, B e R AT a] g R A B R R
PR | Il g | Tk o A H AR B B S I R E,
LB BAE AT BE T BUR A R AEIR I
ICU HEBErf ], #E—23m a0 B A T re i
A A AT YT T IR AR 1ICU B
1 T P9 AR B AR — 2, WF5E A BRI A
BB RKAE, AR T4 A AEm)
G, 2012 AR HRE W47 s 2 23 50 ) 8 1A
PR T A B BB (AGD & X BRI X A
SE SO A BRGS0 , AR 1l R ™
VO 1R 3 R R 7850 VAl B T, HLAS 59z )
FAAEE ST ANBFE R I A L B 8 ot IR
fERL K . AT AN R AR, R T
¥ ) R o A £14) F 6 DR 28 B A S T, A i AR 2 Ui B
AT fiftfe BAE B A 1Y S A DO e B4R AL T 5 Bl

ARWFFEAAFAE— LR B, B e R B b,
o RFEARBFFEE— D UE AR AE A 5 FR A5
FAGIN B FRAR BN G AE AL PR &, vl BE S 5T
GERAFAE— 2 W

ZE LTk, B T REREAT R G R AN A
TCU A g e 1] S i LU P57 o b, JL2R B i 1
B . Alb . B IMLE 2 25 SOFA $F43 2 15 1 Th RE R i
KGR, B R S i shre ks, It
il B AH DGR YT AW, R R RS M B SR A BT
P fE FAE AR R A K o
Sk

[ 1] Preiser JC, Taccone FS. Nutrition in critically ill patients: where do
we stand? [J]. Minerva Anestesiol, 2016, 82 (8): 908-913.

[2] Li H, Zhang D, Wang Y, et al. Association between acute
gastrointestinal injury grading system and disease severity and
prognosis in critically ill patients: a multicenter, prospective,
observational study in China [J]. J Crit Care, 2016, 36: 24-28. DOI:
10.1016/j.jcre.2016.05.001.

[3 ] BRI, R, XM , 45 . BADR 0 38 D RER RS 5 9o 1

JUEARRE TR OCR ()] ThAefE Fi AR E A | 2015, 27 (8):
635-638. DOI: 10.3760/cma.j.issn.2095-4352.2015.08.003.
Miao LH, Song Q, Liu H, et al. Correlation between gastrointestinal
dysfunction and both severity and prognosis in patients suffering
from heatstroke [J]. Chin Crit Care Med, 2015, 27 (8): 635-638.
DOI: 10.3760/cma.j.issn.2095-4352.2015.08.003.

(4] 2238 ARZLYE 2 A8 . i 28 8 0 % 300 i o 8 5% 0k
6% ). HERTEESE S Agkgeik 2015, 21 (1): 15-17. DOL:
10.3969/j.issn.1008-9691.2015.01.08.

Li HL, Ren HX, Lou YP. Challenge of intestinal circulation to early
enteral nutrition [J]. Chin ] TCM WM Crit Care, 2015, 21 (1): 15—
17. DOI: 10.3969/j.issn.1008-9691.2015.01.08.

[5] Puleo F, Arvanitakis M, Van Gossum A, et al. Gut failure in the
ICU [J]. Semin Respir Crit Care Med, 2011, 32 (5): 626-638. DOI:
10.1055/s—0031-1287871.

[6] Taylor BE, McClave SA, Martindale RG, et al. Guidelines for
the provision and assessment of nutrition support therapy in
the adult critically ill patient: society of critical care medicine
(SCCM) and American Society for Parenteral and Enteral Nutrition
(A.S.P.EN,) [J]. Crit Care Med, 2016, 44 (2): 390-438. DOI:
10.1097/CCM.0000000000001525.

[7] Reintam BA, Jakob SM, Starkopf J. Gastrointestinal failure in
the ICU [J]. Curr Opin Crit Care, 2016, 22 (2): 128-141. DOI:
10.1097/MCC.0000000000000286.

[ 8] Atasever AG, Ozcan PE, Kasali K, et al. The frequency, risk factors,
and complications of gastrointestinal dysfunction during enteral
nutrition in critically ill patients [J]. Ther Clin Risk Manag, 2018,
14 : 385-391. DOL: 10.2147/TCRM.S158492.

[9] Reintam BA, Starkopf J, Malbrain ML. Abdominal signs and
symptoms in intensive care patients [J]. Anaesthesiol Intensive
Ther, 2015, 47 (4): 379-387. DOI: 10.5603/A1T.a2015.0022.

[ 10 ] Deane AM, Chapman MJ, Reintam BA, et al. Pathophysiology and
treatment of gastrointestinal motility disorders in the acutely ill [J].
Nutr Clin Pract, 2019, 34 (1): 23-36. DOL: 10.1002/ncp.10199.

[ 11 ] Montejo JC. Enteral nutrition—related gastrointestinal complications
in critically ill patients: a multicenter study [J]. Crit Care Med, 1999,
27 (8): 1447-1453. DOI: 10.1097/00003246-199908000—-00006.

[ 12] Reintam BA, Malbrain ML, Starkopf J, et al. Gastrointestinal
function in intensive care patients: terminology, definitions and
management [J]. Intensive Care Med, 2012, 38 (3): 384-394. DOI:
10.1007/s00134-011-2459—-y.

[ 13 ] Nguyen NQ. Pharmacological therapy of feed intolerance in the
critically ills [J]. World J Gastrointest Pharmacol Ther, 2014, 5 (3):
148-155. DOL: 10.4292/wjgpt.v5.13.148.

[ 14 ] Mentec H, Dupont H, Bocchetti M, et al. Upper digestive intolerance
during enteral nutrition in ecritically ill patients: frequency, risk
factors, and complications [J]. Crit Care Med, 2001, 29 (10): 1955-
1961. DOI: 10.1097/00003246-200110000-00018.

[15] Wells DL. Provision of enteral nutrition during vasopressor
therapy for hemodynamic instability: an evidence—based
review [J]. Nutr Clin Pract, 2012, 27 (4): 521-526. DOI: 10.1177/
0884533612448480.

[ 16 ] Casaer MP, Ziegler TR. Nuiritional support in critical illness and
recovery [J]. Lancet Diabetes Endocrinol, 2015, 3 (9): 734-745.
DOI: 10.1016/52213-8587(15)00222-3.

[17 ] Reintam BA, Poeze M, Malbrain ML, et al. Gastrointestinal
symptoms during the first week of intensive care are associated with
poor outcome: a prospective multicentre study [J]. Intensive Care
Med, 2013, 39 (5): 899-909. DOI: 10.1007/s00134-013-2831-1.

(Hickii F 49T - 2019-07-02)



