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[Abstract] Objective To observe the effects of 3 different nutritional support modes of nasogastric tube
nutrition, nasoenteric tube nutrition and nasoenteric tube combined with nasogastric tube nutrition on the biliary-related
indices of critically ill patients. Methods The observational research method was conducted, the patients admitted to
the department of intensive care unit (ICU) of Qingdao Hospital, University of Health and Rehabilitation Sciences (Qingdao
Municipal Hospital) from June 2023 to May 2024 serving as the subjects of the study. The subjects were divided into three
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groups, namely the nasogastric tube group (indwelling nasogastric tube for enteral nutrition), the nasoenteric tube group
(indwelling nasoenteric tube for enteral nutrition), and the mixed nutrition group (indwelling nasoenteric tube combined
with naso-gastric tube for enteral nutrition) according to the different modes of enteral nutrition given. The clinical data of
the patients was collected, including gender, age, previous underlying diseases, nutritional risk screening 2002 (NRS2002)
score, acute physiology and chronic health evaluation Il (APACHE II), gallbladder volume, data on laboratory-related
indices, and prognosis during hospitalisation. Compare the differences between the observed indicators and their change
values before and after the initiation of enteral nutrition within each group; analyse the correlation between gallbladder
volume and other observed indicators using Spearman's correlation analysis; screen the influencing factors of gallbladder
volume using univariate regression analysis; screen the influencing factors of ICU patients' survival during hospitalisation
using multifactorial Logistic regression analysis, and plot the receiver operator characteristic curve (ROC curve) of
Results A total of

141 patients who met the inclusion criteria were included in the study, comprising 54 cases in the nasogastric tube

the subjects to analyse the predictive value of each influencing factor on patients' prognosis.

group, 38 cases in the nasoenteric tube group, and 49 cases in the mixed nutrition group. Of the patients who survived
during ICU hospitalization, 105 survived, while 36 died, mortality was 25.53%. (D No statistically significant differences
were observed in the comparison of gender, age, previous underlying disease, NRS2002 score, and APACHE Il score
among the enrolled groups. 2 A comparative analysis was conducted on the biliary-related indexes of the nasogastric
tube and nasoenteric tube groups before and after the initiation of enteral nutrition. The results revealed no statistically
significant differences between the two groups. On the 7th day of enteral nutrition initiation, the gallbladder volume of the
nasoenteric tube group was found to be significantly larger than the gallbladder volume on the 1st day (em’: 28.00 +6.36
vs. 25.20+4.75, P < 0.05). In the mixed nutrition group, the gallbladder volume on the initiation of enteral nutrition on
day 7 was significantly smaller than that on the 1st day of initiating enteral nutrition (cm’: 25.03 +4.69 vs. 28.68 +5.96,
P < 0.05). @ A comparative analysis was conducted among the three groups, revealing significant variations in the
values of alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBil), indirect bilirubin
(IBil), alkaline phosphatase (ALP), -y

1-7 days following the initiation of enteral nutrition, the bile-related indexes in the nasoenteric tube group exhibited

-glutamyltranspeptidase (v -GT), and gallbladder volume across the groups. From

an increasing trend, while the bile-related indexes in the mixed nutrition group demonstrated a decreasing trend.
@ Spearman correlation analysis showed that gallbladder volume was significantly and positively correlated with AST,
ALT, ALP, and v -GT (r values of 0.398, 0.299, 0.242, and 0.262, respectively, all P < 0.01). (5 Multivariate Logistic
regression analysis demonstrated that the initiation of enteral nutrition for 7 days was associated with a significant
advantage, as indicated by an odds ratio (OR) of 1.031, with a 95% confidence interval (95%CI) of 1.004 —1.058, and a
P value was 0.024. Furthermore, the initiation of enteral nutrition for 7 d AST (OR = 1.031, 95%CI was 1.004-1.058,
P =0.024), TBil (OR = 1.187, 95%CI was 1.039-1.355, P = 0.011), and IBil (OR = 0.707, 95%CI was 0.542-0.921,
P =0.010), and y-GT (OR = 0.985, 95%CI was 0.972-0.999, P = 0.034) were all factors affecting the survival of
ICU patients during hospitalisation. Conclusions In the context of patients receiving intensive care, the prolonged
utilisation of nasoenteric feeding tubes for a duration exceeding seven days has been observed to potentially induce an
augmentation in gallbladder volume and an elevation in biliary-related indices, including ALT, AST, ALP, and vy -GT.
The concomitant administration of nasogastric feeding, grounded in the foundation of simple nasoenteric tube nutrition,
has been demonstrated to result in a reduction of these biliary-related indices to a certain extent.
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BipiEH 978( 1072, 28.37) 4.38(-10.55, 8.29) 1.18(-097, 3.81) 1.28(-0.24,2.10) 822( -1.00,17.70) 11.42( -0.48,23.88)  257+10.13
RAERY -8.00( -17.51,-5.61) -3.98(-23.00,-7.21) -0.40(-3.74,17.24) 0.14(-1.76,6.73) -9.79(-21.72, 0.97) -0.59(-19.09, 5.75) -3.59+ 7.39

HIFH 10.371 7.468 7.025 7.496 10.205 8.250 10.374

PE 0.006 0.024 0.030 0.024 0.006 0.016 0.000
% 6 Spearman MM H A BT AR 2.6 SN 1CU A LB AP 19 2 [N 3R Logistic

5H W ZR=IsFREIHE K B A (e 8) : LLJA sh i N B 37 7 d 1 AST,
sk IR ALT. TBil , IBil , ALP . v -GT ., JHZE{RFRNE Jy [ 25
- ] i 1 1CU A e o 35 2 2
ALT 0.299 0.000 K& Logistic [FIH 2347, 258 W 7s, AST. TBl, IBil,
ALP 0.242 0.004 v -GT BT REAS [ AR FE R2 ) ICU SR 51 e 9 8] Fit s
v -GT 0.262 0.002
(¥ P<0.05),

2.7 ICU HEAEBER S ) ROC fhZk #r (29):
#4] AST. TBil, IBil. vy-GT 8 —35%5 & 4 &R

®7 HMBEEERPARERZDESH

HZ B 1A tfH P1H ) )
B L B —-4.229 -3.030 0.003 153 % T 5 J= 7 ROC Eﬁﬂ Qjé s ZH % (%N P 1t $ i}
RAEBERALEHEN  -6.447 -4.525 0.000 FRASHEHT . AST 89 ROC 14 F i 2 (area under the
R 0.131

Pl 10374 curve, AUC) fiR, RIS ICU B R A Em Y
P 0.000 AN A 5 4 105 T A4 45 52 B fe g, O HL AUC
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KTAER— 157, K00 4 HIE L ARE—Ji
1CU 234 HEBE MU A1 S0 A

*8 ®MmICU BEERHEMRERN

% = Logistic @354

fEASATS B 1H P OR & 95%CI

AST 0.030 0.024 1.031 1.004 ~ 1.058
ALT -0.003 0.810 0.997 0.971 ~ 1.023
TBil 0.171 0.011 1.187 1.039 ~ 1.355
IBil -0.347 0.010 0.707 0.542 ~ 0.921
ALP 0.004 0.413 1.004 0.994 ~ 1.014
v -GT -0.015 0.034 0.985 0.972 ~ 0.999
JRFEAFR -0.028 0.561 0.973 0.887 ~ 1.067

1 1 95%CI 2 95% AI{EIX (]

®9 [REEES ICU BFEBRHETHUERFMNE

S RfE HUREE RRREE
famE % — AUC 95%CI Pa @ (%)
AST 30065 0677 0574~0780 0.002 750 571
TBil 20.150 0594 0478~0.710 0.094 444 83.8
IBil 13750 0514 0399~0.629 0802 333 82.9
v-GT 14485 0420 0310~0.530 0.152  100.0 57
4 WA 0289 0755 0.654~0856 0000 583 84.8

3 3 i

ICU 5 3059 15 fE B, RSB RAR = , - H4 B Y
FAERE T Ik 11% ~ 429447 R 3]
fo FRE JB PR I T 5 3R, AR R T g% RN L D
Ry AR | BRI R R AR RS T A A
FEAEH], SHEE R F NS WA ek,
B, 75 ICU AR5 A B W 1), S 25 7 638 19 8 9%
THRAR I EE,

RHFEN 45 2 (cholecystokinin, CCK) f&—Ff kS
B ME, MRS R, E Wi g e e
KAt 7 4 e /N 28 R T A B e 4 2R B TIURK
T SR/ N 86 55 1 A A 2R 6 CCK L ek
FA R A8, 328k A 8 S0 LS 46 Fn
B A5 29 (LA 3t 412 2 P AT SR T 2308 R
Jig L S A 8 P 3000 , 2 /DN i B0 A 5 i i 20
W5 2B, CCK W] BE i o 22 ML il 52 e IH 3 57
AL 45 2> . D CCK EEAE CCK1 52 1k (M Fx Hy
CCK-A 32 A5 i o 2 28 2R S R0 T il
O3 Uh A RT3 R T AR B AR AR 4T 4, AT
BTN o AE ph 2T AT AR 2T R ; @ CeK aE i
. Tt FEL ol ) 35 JOEL - UL &4, 8 o 4000 A0 140 85
T, NI shle a3 B CCK nl Ak i &
P 22 IR, A 2 T AP 2846 FH T 5 1k B 45 24 JiL
Pt T AR HEESE A 38 1, A2 85 1 9 A

AR S AR EHESS ;@ CCK Rl I K & -1
(endothelin-1, ET-1) 534, ET-1 HJHHE I 5z 41 g
PR R IR ILAR R 1A 305 S 7). CCK
SR MRS s ) F B R IR 7 (H 53 CCK 1Y)
140 AR IR 5350 T+ 46 W, FFAE /N W 328 i 3140 3457 Dk
WS e ) A IR ke SE VN = ) HE e 2
H—E fREL > UL, B R R 2t H
A+ I8 RS CCK Bl M AR S i 4 i) 32 58

5T 2 A, IR FR S 45 2848 sl o8 4 2 S BUIR Y
PR ™ T A AR R FIELA 448 R 4
MOAA — 1 A IR e B, SN B R
FGERE B2 A, 175 & S0 RO, FE I PR 17T LA
30 o G 0 IR 2R A O i o ok B R IR 3 SR BRI 2 e
PUEAR B, A T B — 2L A R 4 7]
J5i o SEEEAE B3 IR 21z ) A A IR R Y I
s PR R AL FE BT 225 W i fef L 2k fef PR 2
Wy, AR ANE IR TR EAR AR A IME | AR A
VL Z R IR Z B 2w i AMIB T B Bl , TR
IR 4518 Sh A, AR AR, AR RE S 2
AHEFE R, 0 FR A OCHE A 1 2R 46 W] BE 5 S E
BT A 37 3R R A G, It 2
R 2 Logistic [HH4M#T 7%, AST, TBil, IBil, vy-GT
AT BEA ) B BE S 00 TCU HB 354 B 01 1) 105, 3
4 TRFEHRIPEA T 1CU £ e B 11 191 f5 A A -]
VINIERS

I PR 13 et e 1) =R e B N R R H
R HEERN RN Z W AR BREE SRS
ISR . B BRE RO BRI AT RAE , AT
Vol LM E IR BRI S A 1R A
Iz v %) T LA T T S R RIDKE 8 3R o
S HAE R iR s e B, A X
— AT AR B A E IR OIS, AT A RO R
TR A2 A8 BLEG SR 270 SR, KA T S s
I5, BYA LN B HERRE Y, B NI Y,
FELCCK byl /b, PR X HEL 81 L % L 3k 4%
2 BLA S8V R a5 , S SR A 4 A H G 2 Bl
3, BSR4 52 BR | AR HE A AN 4 IR HEA
TEZZ1S , 3 L PR R AL [FVE F 5 R I IR B R B 76
Ry, FRIN S A S ARG K N R AR A Ak bR
St R AR R AT LAAE X E TR AT
B EFRRNENEK G S8 EER(BEHENEH
YT P B IR AR 500 mLL), 763X Fi B4 78 37 7
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AN, KBEHE AST, ALT, ALP, v -GT KHFEAF
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