
A. Weimann 
E. R. Kuse 
W. 0. Bechstein 
J. M. Neuberger 
M. Plauth 
R. Pichlmayr 

A. Weimann (El) . E. R. Kuse . 
R. Piclilniayr 
Klinik fur Abdominal- und 
Transplantationschirurgie, 
Medizinische Hochschule Hannover. 
Carl-Neuberg-Strasse 1. 
D-7061.5 Hannover, Germany 

W.O. Bechstcin 
Chirurgische Klinik, Virchow-Klinikum, 
Humholdt-Universitiit Berlin, Germany 

J.  M.Neuberger 
Liver and Hepatohiliary Unit, 
Queen Elizabeth Hospital. 
University Hospital Birmingham, U K  

M. Plauth 
LV. Medizinische Klinik. Klinikum CharitC, 
Humboldt-Uiiiversitiit Berlin, Germany 

Perioperative parenteral and enteral 
nutrition for patients undergoing 
orthotopic liver transplantation. 
Results of a questionnaire 
from 16 European transplant units 

Abstract The present clinical ex- 
perience in perioperative nutrition 
for patients undergoing orthotopic 
liver transplantation was evaluated 
by a questionnaire, answered by 16/ 
21 European transplant units 
(76.1 %). There is agreement, that 
malnutrition reflects per se the se- 
verity of chronic liver disease and 
should be not considered, in general, 
to exclude patients from the trans- 
plant waiting list. Most centers ad- 
minister postoperative nutrition 
without difference to other patients 
after gastrointestinal major surgery. 
A combination of parenteral and 
enteral nutrition is preferred. Ex- 
perience with preoperative nutri- 

tional support and use of new im- 
munomodulating substances is ra- 
ther limited. 
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introduction 

For nutrition in liver disease and transplantation a con- 
sensus report of the European Society of Parenteral 
and Enteral Nutrition has been published recently [I]. 
Malnutrition is uncommon in patients transplanted for 
fulminant hepatic failure, whereas it is often observed 
in those suffering from advanced chronic liver disease. 
Poor nutritional state and hypermetabolism before 
transplantation may be predictive of increased post- 
operative morbidity and mortality [?-51. For periopera- 
tive nutrition in patients undergoing liver transplanta- 
tion not many recommendations can be based on data 
from controlled randomized studies. In order to evalu- 
ate clinical experience and routine of perioperative nu- 
trition for liver transplantation in Europe, a question- 
naire was designed. 

Materials and methods 
In July 1996, the questionnaire was sent to  21 liver transplant units 
in nine European countries which perform at least 40 liver trans- 
plantsiyear. Answers were received from I6 centers (76. I % ). 

Results 

Assessment of nutritional status 

The nutritional status of transplant candidates is asses- 
sed by most centers (lY16). Most frequently, subjective 
global assessment (11/13) next to the measurement of 
body weight (13/13) and serum albumin (13/13) are 
used. Anthropometry (5/13) or the determination of ser- 
um levels of prealbumin (3/13), transferrin (2/13), reti- 
nol-binding globulin or immunglobulins (1/13) are re- 
ported less frequently. All centers agree that a bad nu- 
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tritional status reflects per se the severity of liver dis- 
ease. There is no specific cut-off point for the exclusion 
of malnourished transplant candidates. 

Strategies of nutrition 

The majority of centers (11/16) do not have a formal 
pretransplant nutritional regimen, while 5/16 have a 
protocol for malnourished patients, 1 even for those 
with normal nutritional status. Postoperatively, 1 I /  
16 centers have a standardized nutritional regimen, 
while 5/16 prefer nutrition according to individual re- 
quirements. Parenteral and enteral nutrition is com- 
bined in 10/16 centers, while 3/16 either use the paren- 
teral or the enteral route exclusively. A nasoduodenal 
or jejunal tube is used in 10/16 centers and 2/16 centers 
routinely perform fine-needle catheter jejunostomy dur- 
ing transplantation. 

Nutrient requirements and supply 

In most instances energy requirements are estimated by 
clinical experience ( 13/16); only 5/16 calculate resting 
energy expenditure (REE)  by equations such as those 
of Harris Benedict or others. In 4/16 centers R E E  is 
measured by indirect calorimetry and energy require- 
ments are calculated using a factor of 1.2-1.3. In 11/ 
16 centers 30-35 kcal/kg body weight is considered an 
adequate energy intake with a range from 10 up to 
35 kcal/kg body weight. A composition of non-protein 
calories with a ratio of 60-65940 glucose/35-40% fat, 
range from 40/60% up to 80/20%, is preferred in 6/ 
16 centers. For parenteral nutrition, amino acid solu- 
tions enriched with branched-chain amino acids 
(BCAA) are used by 8/16 centers; by 3 of them in all pa- 
tients and by 5 only in cases of impaired graft function 
according to clinical signs of encephalopathy (3/16), hy- 
perammonemia ( 1/16), or aminoacidogram (1/16). Fat 
is given by most centers (10/16) using medium-chain tri- 
glycerides (MCT) as MCT/long-chain triglyceride 
(LCT) emulsions. In 4/16 centers, LCT are preferred 
and 2/16 centers do not use any fat for parenteral nutri- 
tion. Micronutrients are supplied in general by 12/ 
16 centers and by 2 only in cases of total parenteral nu- 
trition. Vitamins are administered by 9/16 centers and 6 
additionally give trace elements. In liver transplant pa- 
tients, experience with new substrates for clinical nutri- 
tion is limited: glutamine (4/16), arginine (4/16), orni- 
thine (1/16), and omega-3 fatty acids (3/16). Five of the 
16centers ( 2  of those with experience) are concerned 
about the potential influence on graft rejection and 1/ 
16 stopped using them due to the considerable costs. 

Duration and monitoring of nutrition 

Nutritional support will be usually administered for 
3-5 days (Y16); range from 2-3 up to 15-20 days. When- 
ever possible, oral feeding will be started on postopera- 
tive day (pod) 2-4 (7/16); range from 1-2 up to 
5-7 days. According to the type of bile duct anastomo- 
sis, the nutritional regimen is modified (10/16). In cases 
of Roux-en-Y anastomosis nutrition is exclusively admi- 
nistered by the parenteral route and oral feeding is star- 
ted no earlier than pod 5 or 6 (10/16). Tolerance of en- 
teral feeding is monitored predominantly by clinical ob- 
servation of the patient (14/16); criteria are abdominal 
distension (12/16), gastric emptying and nausea (6116). 
diarrhea (5/16), and respiratory function (1/16). Ade-. 
quate substrate utilization and metabolic response is ad- 
dressed by laboratory parameters such as serum glucose 
(13/16), serum triglycerides (12/16), urea (12/16), serum 
albumin (5/16), urine urea excretion (4/16), serum preal- 
bumin (3/16), or even serum levels of transferrin, am- 
monia, coeruloplasmin, and retinol-binding globulin 
(each 1/16). Glucose intolerance in preoperatively non- 
diabetic patients in the early posttransplant period is 
managed by reduction of glucose administration (5/16) 
and in most centers ( M 6 )  by insulin. Hyperglycemia 
is tolerated up to a serum level of 180-300 mg YO (7116) 
and even up to 250-300 mg % (3/16). 

Discussion 

The few controlled studies on nutritional interventions 
in patients undergoing liver transplantation have fo- 
cused on the postoperative period. Only one study in- 
vestigated the effect of pretransplant nutrition in chil- 
dren [6]. BCAA supplementation proved to be advanta- 
geous with regard to growth in terms of height and body 
weight [6]. The value of postoperative parenteral nutri- 
tion could be demonstrated in terms of less time on a 
ventilator and in the intensive care unit [7]. Regarding 
BCAA-enriched solutions, no additional benefits were 
observed, compared to conventional amino acid solu- 
tions. Hasse et al. [8] investigated early enteral nutrition 
starting 12 h after transplantation and found significant- 
ly fewer viral infections and better nitrogen retention in 
the enterally fed patients. Wicks et al. [9] did not find a 
difference between enteral and parenteral nutrition 
with regard to provision of nutrients and nutritional sta- 
tus on pod 10 which is also an argument for the enteral 
route from a cost benefit point of view. The feasibility 
of jejunostomy tubes placed at the time of transplanta- 
tion was shown by Pescowitz et al. [lo]. According to 
the clinical experience of European transplant centers, 
nutritional status is assessed in transplant candidates 
without defined exclusion criteria. There is no larger ex- 
perience with standardized pretransplant nutritional 
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support. The centers agree about the indication for nu- 
tritional support after transplantation and, whenever 
possible, the enteral route is preferred. According to 
the recommendations [ 11, most centers administer nor- 
mocaloric nutrition, while some centers prefer hyper- 
and others more hypocaloric feeding. With regard to 
non-protein calories and glucose/fat ratio, clinical rou- 
tine is in agreement with general and recent recommen- 
dations for surgical patients [ll, 131, in cases of ade- 
quate graft function without specific modifications such 
as the use of enriched BCAA amino acid solutions. At 
present, there is only limited experience with supple- 
mented nutrition by new substrates such as glutamine, 
arginine, and omega-3 fatty acids. Despite potential 
bznefits with regard to morbidity and septic complica- 
tions, adverse effects on graft rejection cannot be 
excluded. In order to elucidate the influence of appro- 
priate nutritional support on perioperative metabolism 
and outcome in liver transplantation, further and better 
designed clinical trials are required. 
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