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Original Article

Safety and efficacy of peripheral nutrition fluid
(MG- “TNA® ) in patients undergoing surgery for hepatobiliary
and pancreatic disease: Results of a phase 4 trial
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Backgrounds/Aims: Essential nutritional support and nutrition therapy for patients with hepatobiliary and pancreatic dis-
eases undergoing surgery is critical, as it may improve clinical outcome. How to implement rational fluid therapy and
nutritional support after surgery and effectively protect organ function is crucial for postoperative recovery. The aim
this study was to examine the safety and efficacy of peripheral nutrition fluid (MG-TNA®) in patients undergoing surgery
for hepatobiliary and pancreatic disease. Methods: All adult patients undergoing surgery for hepatobiliary and pancreatic
disease received peripheral nutrition fluid (MG-TNA®) on the second postoperative day for 3 days. During administration
of parenteral nutrition, patients were closely monitored for adverse effects (primary endpoint). Secondary endpoints
included nutritional parameters such as serum prealbumin, transferrin, and creatine kinase (CK) levels. Results: Thirty
patients completed the study and were included in the full analysis set. There was no evidence of metabolic complica-
tions such as hyperglycemia, azotemia, hypertriglyceridemia, metabolic acidosis and hypokalemia. In addition, there
were no adverse effects. There was a significant decrease in serum prealbumin and CK on the third postoperative day
(p<0.0001). Although not statistically significant, serum transferrin levels tended to decrease (p=0.0519). Conclusions:
Administration of peripheral nutrition fluid (MG-TNA®) during postoperative period in patients undergoing surgery for
hepatobiliary and pancreatic disease proved to be safe with improvement of the nutritional state of the patient. (Ann

Hepatobiliary Pancreat Surg 2019;23:133-137)
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INTRODUCTION

Hepatobiliary disease including hepatitis, pancreatitis,
cholecystitis, alcoholic liver disease, cirrhosis, hepatocel-
lular carcinoma and pancreatic cancer in East Asia is
prevalent and accounts for half of the total global inci-
dence. And 5-20% of them will undergo high risk hep-
atobiliary surgery each year for both benign and malig-
nant disorders.'

The liver, gallbladder and pancreas are the main organs
of nutritional metabolism, including protein synthesis, gly-
cogen storage, fat digestion and detoxification. These func-

tions become damaged to a greater or lesser extent in pa-

tients with diseases, resulting in various metabolic dis-
orders, and their disturbed nutritional condition is asso-
ciated with disease progression. Most patients present
with significant weight loss due to anorexia and malab-
sorption, and are expected to have a period of inadequate
oral intake up to 10 days after surgery.>> Malnutrition of
different degrees will occur in at least more than half of
these patients.’

Therefore, essential nutritional support and nutrition
therapy for patients with hepatobiliary and pancreatic dis-
eases undergoing surgery is very important, as it may im-
prove clinical outcome.™® However, considering the nutri-

ent metabolism abnormalities during the perioperative pe-
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riod, the nutritional support and fluid therapy could be-
come complex. How to implement rational fluid therapy
and nutritional support after surgery and effectively pro-
tect organ function is crucial for postoperative recovery.’

Perioperative nutrition is a well recognized aspect of
care in recent years and has been shown to reduce the
incidence of complications and to reduce hospital stay.”
Although clinical research has shown that early delivery
of nutrition via the gastrointestinal tract after severe injury
can reduce septic morbidity and mortality in critically in-
jured patients,”'" evidence suggests that routine post-oper-
ative enteral nutritional support may lead to increased in-
cidence of gastric stasis.'' Currently the effects of nutri-
tional supplements given to initiate enteral nutrition (EN)
or peripheral nutrition (PN) are still debated. The aim this
study was to examine the safety and efficacy of parenteral
nutrition fluid (MG-TNA®) in patients undergoing surgery

for hepatobiliary and pancreatic disease.

MATERIALS AND METHODS

Patient selection

This study was approved by our Institutional Review
Board. Written informed consent was obtained from all
patients. All adult patients undergoing surgery for hep-
atobiliary and pancreatic disease were eligible. Patients
with severe liver cirrhosis (above child class A) and renal
failure were excluded. Also, patients with disorders of
amino acid metabolism, coagulation deficiencies, uncon-
trolled diabetes, severe hypercholesterolemia, history of
myocardial infarction and patients allergic to protein were

excluded.

Study protocol

After screening prior to surgery, all patients who met
the inclusion criteria received the peripheral nutrition fluid
(MG-TNA®) starting on the second postoperative day for
3 days (Fig. 1). The maximum administration rate was 3.7
ml/kg/hr. During administration of parenteral nutrition,
patients were closely monitored for adverse effects (pri-
mary endpoint). Secondary endpoints included nutritional
parameters such as serum prealbumin, transferrin, creatine
kinase (CK) levels. In addition, patients were evaluated
for metabolic complications such as hyperglycemia, hypo-

kalemia and metabolic acidosis.
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Fig. 1. Schematic diagram of study protocol. After screening
prior to surgery, all patients who met the inclusion criteria
received peripheral nutrition fluid (MG-TNA") starting on the
second postoperative day for 3 days. OP: Operation, POD:
Postoperative day, EOS: End of study.

Sample size calculation and statistical analyses

Since this study was a single arm study to examine the
safety and efficacy of a parenteral nutrition solution, a
specific sample was not calculated. Instead, we decided
to enroll at least 30 patients in reference to previous sim-
ilar studies using similar parenteral solution. Continuous
variables were analysed using the paired t-test or Wilcox-

on signed rank test.

RESULTS

During a 5-month period, a total of 32 patients were
enrolled. However, 2 patients failed to meet the inclusion
criteria and failed the screening test as well. As a result,
30 patients completed the study and were included in the
full analysis set. Mean age was 57.23+10.77 and male to
female ratio was 2 to 1 (Table 1). Most patients underwent
surgery due to malignant disease. Liver resection was the
most common operation performed (43.3%) (Table 1).
There was a significant decrease in serum prealbumin and
CK on the third postoperative day (p<0.0001). Although
not significant, serum transferrin levels tended to decrease
(»=0.0519) (Fig. 2). During the study period, patient vital
signs, physical examination and laboratory results re-
vealed no adverse effects. Also, there was no mortality

case.

DISCUSSION

Metabolic alterations of hepatobiliary disease are char-
acterized by hyperdynamic changes, hypermetabolism,
and catabolism. Hyperdynamic changes raise energy ex-
penditure through increasing cardiac output and activation
of the sympathetic nervous system, decreasing systemic

. 12 .
vascular resistance, and so on. - Hypermetabolic defined



Young-Dong Yu, et al. Safety and efficacy of peripheral fluid 135

Table 1. Clinical characteristics of the study population

Variable n=30
Age (yrs) 57.23£10.77
Sex (male to female) 2 to 1
Height (cm) 164.37+£9.69
Weight (kg) 66.36+13.83
BMI (kg/m’) 24.42+4.27
Social history
alcohol 3 (10.0%)
smoking 13 (43.3%)
Past medical History
DM 6 (20.0%)
HTN 7 (23.3%)
Hepeatitis 7 (23.3%)
Diagnosis
Malignant 24 (80.0%)
Hepatocellular carcinoma 9 (30.0%)
Gallbladder cancer 2 (6.7%)
Cholangiocarcinoma 6 (20.0%)
Metastatic adenocarcinoma* 4 (13.3%)
Pancreatic adenocarcinoma 3 (10.0%)
Benign 6 (20.0%)
Pancreatic cystic tumor 2 (6.7%)
Bile duct stone 2 (6.7%)
Gallbladder stone 1 (3.3%)
Chronic pancreatitis 1 (3.3%)
Operation
Hepatectomy 13 (43.3%)
Pancreatectomy 6 (20.0%)
Cholecystectomy 7 (23.3%)
Splenectomy 1 (3.4%)
Others 3 (10.0%)

*Metastatic adenocarcinoma from colon or rectum
BMI, Body mass index; DM, Diabetes mellitus; HTN, Hyper-
tension

as resting energy expenditure (REE) >120% compared
with the expected value. Studies have reported 30% of pa-
tients with ascites, cirrhosis or hepatocellular carcinoma
are considered hypermetabolic.” Catabolism is another
significant metabolic alteration. Isotope techniques have
been used to demonstrate that patients with hepatobiliary
disease have a significantly higher urea production com-
pared with controls, indicating both increased protein ca-
tabolism and diminished muscle protein synthesis. Abnor-
mal metabolism of carbohydrate and fat also occur with
hepatobiliary disease."” This may result from cortisol and
catecholamine increased, while glucose clearance and oxi-
dation diminished. In hepatobiliary disease, glucose intol-
erance occurs in 40-90% of cases, and insulin is required

in as many as 80% of patients. Not only does hepato-

biliary disease cause metabolism change occurred, hep-
atobiliary surgery transiently aggravated the changes.12
After liver resection, patients appear to have increased lev-
el of aminotransferase, caused by surgical trauma, damage
of liver cell and liver ultrastructure, and release of in-
flammatory mediators."*

A decreased level of nutrients can affect many systems
and functions including respiratory failure, cardiac and
neurological dysfunction, and insulin resistance. Hypo/hy-
perglycemia, hypocalcaemia and hypophoshataemia par-
ticularly after major resection should not be ignored and
require correction.'” Malnutrition adversely affects the
prognosis of these hepatobiliary patients, and poor nutri-
tional status in patients undergoing surgery is well known
to increase postoperative morbidity by deteriorating vari-
ous organ functions and the immune system of the pa-
tients."” If patients are unable to maintain adequate intake
via the mouth, artificial nutrition is used to improve nutri-
tional status.

Perioperative nutritional support composes with pre-op-
erative and postoperative nutrition. At present, the view
about pre-operative nutritional therapy is that the treat-
ment should be provide to hepatobiliary patients with seri-
ous malnutrition or who prepare to have major surgical
treatment with mild to moderate malnutrition. The main
purpose is to improve the nutritional status of the patients,
to improve their operation tolerance, reduce or avoid post-

operative complications and mortality.m’17

Postoperative
nutrition should be provide to patients who have accepted
with preoperative nutritional therapy, or who have severe
malnutrition and/or complications after surgery. Patients
fasting more than 1 week also need postoperative nutrition
suppol’[.12

EN improves nutritional status and liver function, en-
hanced immunocompetence, decreased clinical infection
rates, maintained gut structure and function, potentially at-
tenuate catabolic stress responses in patients after surgery
and prolongs survival.'” However, postoperative total en-
teral feeding is associated with complications such as di-
arrhea, abdominal distention, and abdominal cramps.
These symptoms worsen with increasing caloric intake
and can lead to discontinuance of enteral feeding. Nutri-
tional treatment strategy accepted by majority practition-
ers is that EN support should be actively applied, if the

gastrointestinal anatomy and function allows. Otherwise
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PN should be applied until gastrointestinal function re-
covery."®

PN is an intravenous administration of nutrients deliv-
ered into a large-diameter vein or a peripheral vein.” If
the patients enduring diffuse peritonitis, intestinal obstruc-
tion intractable vomiting, paralysis of intestine or intract-
able diarrhea, PN should be supply first until gastroin-
testinal function resume. PN offers the possibility of in-
creasing or ensuring nutrient intake in patients in whom
normal food intake is inadequate and EN is not feas-
ible.>"?

However, parenteral nutrition can be complicated by
many metabolic problems, which may arise from inad-
equate or excessive amounts, or from inappropriate com-
position of nutrients. The most severe complications are
cholestatic liver disease and bone disease.” Also cathe-
ter-related and infectious complications can occur.”” In our
study, there were no complications in patients receiving
PN partially because of peripheral administration of PN.

Demirer et al.”’ reported a potential beneficial effect of
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Fig. 2. Change from baseline to postoperative day (POD) 3
and POD 5 of (A) prealbumin, (B) transferrin and (C) crea-
tine kinase. There was a significant decrease in serum pre-
albumin and CK on the third postoperative day (p <0.0001).
Although not significant, serum transferrin levels tended to
decrease (p=0.0519). p>0.05, Tp<0.05.

soybean oil/olive oil based lipid emulsions for use in PN
regarding inflammatory response and oxidant capacity in
the treatment of patients. In their study, decrease from
baseline in serum prealbumin and transferrin levels was
observed on the 4" postoperative day in all groups receiv-
ing PN which was similar to the results of our study.”

At present, most experts believe that PN combined with
EN should be considered when EN cannot satisfy the en-
ergy needs for patients who has indications of nutritional
support.”' There is also some evidence that nutritional
supplementation with immunonutrient formulas containing
arginine, fish oil lipid emulsion with omega-3 fatty acids,
dextrose, and structured triglyceride may offer a benefit
in terms of preserved liver function and better clinical out-
come leading to improved wound healing, decreased in-
fectious morbidities and shorter hospital stay. Concomi-
tant administration of glutamine-enriched early EN and
PN proved to be a potent protectant against intestinal mu-
cosal barrier injury after liver transplantation.20’22’23

However, there are limitations to this study. The small
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size of the study cohort, the single arm nature of this
study and short administration period of the peripheral nu-
trition fluid may have limited the results of this study.
Future multi-arm studies with a larger cohort with longer
administration of peripheral nutrition fluid are needed.
In conclusion, administration of peripheral nutrition flu-
id (MG-TNA") during the postoperative period in patients
undergoing surgery for hepatobiliary and pancreatic dis-
ease proved to be safe and may improve the nutritional

state of the patient.
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