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Protective effects of enteral nutrition on proton pump inhibitor - caused gastrointestinal
adverse reactions in ICU patients: a cross-sectional study

Dong Jie"?, Xing Juan®, Lu Guotao®, Li Baiqiang®, Yang Qi*, Tong Zhihui’*, Zhao Yang", Li Weiqin®
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[Abstract] Objective: The study aimed to evaluate effects of enteral nutrition on proton pump inhibitors (PPl) - caused adverse
gastrointestinal reactions in critically ill patients. Methods: As a cross-sectional study, the study involved all hospitalized patients in
the ICUs of 100 hospitals all over the country on April 25",2017 (patients newly admitted on April 25" were excluded ). Self-designed
questionnaire items and a standard questionnaire were used. The self - designed questionnaire was composed by patient’ s general
profile, administered drugs and treatment, nutrition administration, feeding intolerance evaluation and lab test results, while the
standardized questionnaire included body mass index (BMI) , grade of acute gastrointestinal injury (AGI) , sepsis-related organ failure
(SOFA )score and acute physiology and chronic health evaluation II (APACHE II )score. Single factor analysis was used to investigate
whether PPIs could affect gastrointestinal function in patients. Multivariate logistic regression models were performed to investigate
whether enteral nutrition has an effect on AGI. Results: D) Among the 508 patients who were not given enteral nutrition , a total of 401
patients (78.9% ) used PPIs, while the rest 107 patients (21.1% ) did not. AGI Grade 4 and Grade 2-3 cases accounted for 3.8% and
17.0% of patients with PPIs treatment, which was significantly higher than that (1.9% and 9.3% , respectively ) of non-PPIs groups (P=
0.027). @ Among the 1, 138 patients with PPIs administration, 724 patients (63.6% ) had started enteral nutrition, their AGI score
(10.5% , Grade 2-3;0.7% , Grade 4) was superior to the rest 401 cases (35.2% ) without enteral nutrition (17.0% , Grade 2-3;3.8%,
Grade 4; P < 0.001). However, the two groups suggested no statistically significant difference in 28-day prognosis. According to the
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result of multivariable logistic regression, enteral nutrition was an independent protection factor for gastrointestinal function (OR=

0.353,95% C1:0.242-0.513, P < 0.001). Conclusion : Enteral nutrition has an association with protecting ICU patients against PPI-

caused adverse reactions of gastrointestinal dysfunction and it does not reduce the death rate.

[Key words | enteral nutrition ; proton pump inhibitors (PPIs ) ; adverse reaction ; ICU ; cross-sectional study
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Figure 1 Research selection and exclusion flowchart
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Table 1 Comparison of the use of PPIs and unused PPIs in patients not given enteral nutrition
i H fdi FH PPIs (n=401) HAd ] PPIs(n=107) Gt P

(R 7 £s) 58.5+18.4 58.4+21.4 1=0.047 0.962
PR n(%) ] X=1329 0.249

5 242(60.6) 71(64.9)

o 159(39.4) 36(35.1)
BMI(kg/m*,X + 5) 23257 22.8+39 1=0.709 0.479
BERRI [n(%) ] 34(8.5) 15(14.0) X'=2.945 0.086
e M [n (%) ] 89(22.3) 23(21.5) X=0.028 0.867
I Ln(%) ] 35(8.8) 13(12.1) x=1.138 0.286
Jigi 1M [n (% ) ] 27(6.8) 6(5.6) Y'=0.181 0.670
C-J W [mg/L, M(Pss, Prs) ] 56.5(17.2,119.0) 50.3(15.8,116.2) 7=0.367 0.713
SHIK I FLER [ mmol/L, M(Pas, Pss) | 1.5(1.0,2.3) 1.4(0.9,2.1) Z=1.417 0.157
SOFA PE43 (43, % £ 5) 55+38 48+3.8 =1.582 0.114
AGI %[ n(%) ] X'=9.180 0.027

Jc 77(19.3) 14(13.1)

1% 240(60.0) 81(75.7)

2~3%% 68(17.0) 10(9.3)

4% 15(3.8) 2(1.9)
APACHE [ ¥4 (43,2 = 5) 146 +7.7 147+7.0 1=0.112 0.911
28 df%H[n(%) ] x'=2.230 0.135

A 73(18.3) 13(12.1)

FEI5 327(81.8) 94(87.9)

x2 REAPPHEETRLEFHRATHNEFRALLE
Table 2 Comparison of given and not given enteral nutrition groups in patients who do not use PPIs
T H BT HNE TR (n=522) KRG TN EFRE (n=107) ES Ty i PH

(Y 3 £5) 68.5+19.0 584 +21.4 =4.503 <0.001
PERI[n(%) ] x'=0.592 0.442

% 366(70.1) 71(66.4)

u 156(29.9) 36(33.6)
BMI(kg/m*,X +5) 222+42 22.8+39 =1.410 0.159
WEBRIE [ (%) ] 74(14.2) 15(14.0) X=0.020 0.966
R (%) ] 180(34.5) 23(21.5) X'=6.852 0.009
S [n (%) ] 84(16.1) 13(12.1) Y=1.058 0.304
Jiti 1M [n (%) ] 68(13.0) 6(5.6) Y'=4.709 0.030
C-F TR [ mg/L,M(Pxs,P) ] 33.0(15.1,69.4) 50.3(15.8,116.2) 7=2.050 0.040
SR IFLIR [ mmol/L, M(Pys,Pss) ] 1.2(0.9,1.9) 1.4(0.9,2.1) 7=0.844 0.399
SOFA P43 (43, % £ 5) 5.1+3.0 48+38 1=0.786 0.433
AGL5r% [n(%) ] X'=9.396 0.024

Jc 56(10.7) 14(13.1)

1% 439(84.1) 81(75.7)

2~3%% 26(5.0) 10(9.3)

4% 1(0.2) 2(1.9)
APACHE I #F43 (43 ,x + ) 17.8 + 6.4 147 7.0 1=4.160 <0.001
28 d¥%H[n(%) ] x'=0.038 0.846

A 67(12.8) 13(12.1)

G 455(87.2) 94(87.9)
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Table 3 Comparison of given and not given enteral nutrition groups in patients using PPIs
yE| BTHNETE(=724)  KRETWHNETFE (n=401) STy i P1H

(% x +5) 64.6 £ 19.1 58.5+18.4 =5.179 <0.001
PR n(%) ] X'=10.740 0.001

5 506(69.9) 241(60.3)

‘8 218(30.1) 159(39.8)
BMI(kg/m®,X + 5) 22.6+43 232457 1=1.749 0.081
BEPRIE (%) ] 96(13.3) 34(8.5) X=5.707 0.017
(%) | 208(28.7) 89(22.3) X'=5.564 0.018
(%) ] 91(12.6) 35(8.8) X=3.776 0.052
Jigi 1 [n (%) ] 92(12.7) 27(6.8) X=9.659 0.002
C-JUW 2 [ mg/L, M(Pss, Pss) ] 63.6(18.1,125.6) 51.0(20.9,108.0) 7=1.232 0.216
FIPKIMLFLIR [ mmol/L, M(Pas, Pss) | 1.4(1.1,2.0) 1.5(1.0,2.3) 7=1.481 0.138
SOFA T4 (43 ,% £ 5) 6.1+3.6 55+3.8 1=2.660 0.008
AGI %[ n(%) ] X'=59.357 <0.001

¥ 63(8.7) 77(19.3)

1% 580(80.1) 240(60.0)

2~3% 76(10.5) 68(17.0)

4% 5(0.7) 15(3.8)
APACHE [ ¥4 (43,2 = 5) 182+7.3 14.6+7.7 1=7.457 <0.001
28 di%IH[n(%) ] xY=1333 0.248

A 153(21.1) 73(18.3)

FEI 571(78.9) 327(81.7)

*4 ZEZELogisticEANMFNEFRE T AHENEINEE
HIRIPE E
Table 4 Multivariate logistic regression analysis of wheth-

er enteral nutrition is a protective factor for di-

gestive

i H ORMH  95%F{5Xil PiA

i (%) 0.991 0.981~1.002 0.096
(B ) 1.028 0.703~1.505 0.886
BMI(kg/m?) 1.023 0.985~1.062 0.245
WEPRI R/ 15) 1.010 0.526~1.938 0.976
fer LR 2/45) 0.851 0.534~1.358 0.500
T Lo O/ ) 0.748 0.384~1.460 0.395
i i G2/ 75) 1.668 0.943~2.951 0.078
JmNEFREA)  0.353 0.242~0.513 <0.001

FEHE AR HR % TE 24~48 h NS BB N 55
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A AGLIY R E 1 554 1] (87.7% ) , 5 B A: v [
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M AEAE A RO, T g [ A,
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P 0t 97 F S A IR TR AR IR YT o SRS
Iz AR Kl PPLs 2 53500 i 41 1 3 K
(SIBO) "', SIBO fY BH % 28 5 PPLs i FH ) [i4] 52 1EAH
Ko SIBO LI s/ N 4 B ok B2 A= A DG R38R
AN R RRHIE, SIBO 7= A=A B ™, it L Bz 24
F, BTG K SRR SR — RN AR, A
A 1 138 il ICU S E i T PPIs(64.3%) . fii
JH PPIs 1 525 v AGT 2~3 2 4 R0 L AR B i T
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