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Abstract

BACKGROUND: Most liver transplantation recipients have various degrees of malnutrition before and after surgery. Conventional
nutritional support treatments include parenteral nutrition (PN) and enteral nutrition (EN). Nutrition support has been rapidly
developing over the past few years, and metabolic intervention nutrition (MIN) has aroused more attention in organ transplantation
field.

OBJECTIVE: To investigate the safety, efficacy, and feasible nutritional support treatments at early stage following liver
transplantation.

METHODS: A total of 45 recipients undergoing nutritional support treatments at the early stage of liver transplantation (1-7 days
post surgery) were randomly assigned to PN, EN, and MIN (EN+glutamine+arginine), with 15 patients in each group. The
treatments involved equal heat quantity and nitrogen. The curative effects of three treatments were compared by detections of liver
function, nitrogen balance, and postoperative complications.

RESULTS AND CONCLUSION: A total of 45 patients were included in the final analysis. Compared with EN, PN and MIN more
effectively improved nutrition condition of recipients and better ameliorated liver functional recovery. Compared with PN, MIN
better facilitated nitrogen balance, promoted protein synthesis and liver functional recovery. Results demonstrated that PN and
MIN are safe, effective and feasible early nutrition support treatments following liver transplantation.

Luo WF, Shi J, Zhou K, Ding LM, Xu ZD, Wang YG, Li XC, Long CM, Luo LB. Evaluation of early nutrition support following liver
transplantation. Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(5): 800-805.
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Table 2 Comparison of liver function, bile drainage, blood
glucose levels in each group on d 1, 8 after liver
transplantation (xts)

Post transplantation 1 d

Iltem

PN group EN group MIN group
TP (g/L) 53.2+3.5 55.6+2.4 58.9+2.9
Alb (g/L) 26.7+4.6 28.5+3.2 28.2+4.2
Pab (mg/L) 121.6+11.3 116.5£10.8 126.5+10.3
T-Bil (umol/L) 78.546.7 76.5+7.2 80.5+7.7
D-Bil (umol/L) 56.3+4.6 58.2+5.4 66.8+4.2
ALT (nkat/L) 1280.26£125.0  1303.6+126.7  1336.9+120.0
AST (nkat/L) 1423.6+106.7  1463.6+113.4  1338.6+111.7
Biliary drainage 50.3+7.5 56.1+8.2 60.3+7.8
(mL/d)
BS (mmol/L) 9.5+1.3 9.9+0.8 9.2+1.2

Post transplantation 8 d
Item

PN group EN group MIN group
TP (g/L) 68.5+5.4 71.6+1.8° 77.542.2°
Alb (g/L) 36.7+4.6 40.2+3.2° 44 8+1.5°
Pab (mg/L) 202.4+21.2 252.7+9.6™ 312.848.5°
T-Bil (umol/L) 27.1+4.6 20.5+3.1%° 16.4+2.8°
D-Bil (umol/L) 16.5+2.8 12.4£2.7b 7.8+3.6°
ALT (nkat/L) 875.2+160.0 763.8+96.7%° 593.5+126.7"
AST (nkat/L) 893.5+141.7 760.2+121.7®°  535.1+93.4°
Biliary drainage  100.2+6.5 1452412 5° 218.6+18.5°
(mL/d)
BS (mmol/L) 8.6+1.2 7.241.8° 6.240.9°

PN: parenteral nutrition; EN: enteral nutrition; MIN: metabolic intervention
nutrition; TP: total protein; Alb: albumin; Pab: prealbumin; T-Bil: total
bilirubin; D-Bil: direct bilirubin; ALT: alanine aminotransferase; AST:
aspartate aminotransferase; BS: blood sugar; *P <0.05, vs. MIN group; p

< 0.05, vs. PN group

* 1 KUNBHZH LR R
Table 1 Comparison of general information in liver transplant
recipients
ltem PN group EN group MIN group
Sex(M/F, n) 12/3 13/2 11/4
Age (xts, yr) 48.10+10.06 45.08+12.06 46.03+11.07
Body mass before 61.719.6 60.317.4 60.5+8.7
surgery(xts, kg)
Body mass on day 62.5+8.3 62.616.9 62.7+6.8
8 after surgery
(xts, kg)
Posthepatitic 4 5 5
cirrhosis (n)
Primary hepatic 10 8 9
carcinoma (n)
Hepatolenticular 1 0 0
degeneration (n)
Biliary cirrhosis (n) 0 1
Alcoholic cirrhosis 0 1 1
(n)
Liver function 5/9/1 4/9/2 4/8/3
grading (A/B/C,n)
Preoperative 12/3 11/4 10/5
malnutrition
degree
(mild/severe, n)
Donor liver warm 4.15+0.65 4.78+0.36 4.08+0.55
ischemia time
(xzs, min)
Donor liver cold 7.85+1.36 8.8510.85 7.98+1.06
ischemia time
(xxs, h)
Operation pattern 13/2 14/1 13/2
(in situ/
piggyback, n)
Anhepatic phase 90.32+7.85 97.7816.43 100.18+7.65
(xts, min)
Operation 8.14+0.96 8.25+0.82 8.60+0.38
duration (xts, h)
Bleeding (xts, mL) 2 764.65+76.46 2 684.25+89.54 2 798.76+101.28
Blood transfusion 2 436.32+56.72 2 312.58+67.38 2 458.45+56.72
(xts, mL)
T-tube(n) 4 5 5
PN: parenteral nutrition; EN: enteral nutrition; MIN: metabolic intervention
nutrition
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Table 3 Comparison of daily nitrogen balance and cumulative
nitrogen balance 7 d after liver transplantation
(xts, g/d)

Iltem

(postaperation) PN group EN group MIN group
1d -16.78+4.63  -15.87+4.06 -17.06+3.75
2d -14.26+3.58  -13.86+4.18 -14.25+4.02
3d -14.15+4.03  -12.18+3.89 -10.98+3.72
4d -13.45+3.78  -8.17+4.15° -5.17+4.08°
5d -16.52+4.18  -3.55+3.76° -0.76+2.89°
6d -17.84+4.32 1.96+1.25° 3.12+2.75°
7d -18.76+4.06 4.35+2.35" 5.87+3.12°
Cumulative nitrogen -111.76+28.58 -47.32423.64™  -39.23+24.33"

balance(g)

PN: parenteral nutrition; EN: enteral nutrition; MIN: metabolic intervention
nutrition; P <0.05, vs. MIN group; °p <0.05, vs. PN group
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