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ABSTRACT

Aim: to determine the effect of L-ornithine-L-aspartate
(LOLA) together with the nutritional improvement and
branched chain amino acids (BCAAs) substitution,
on encephalopathy in liver cirrhosis with malnutrition.

Methods: liver cirrhosis patients visited Cipto
mangunkusumo Hospital in June-October 2009 were
evaluated by critical flicker frequency (CFF) test.
Encephalopathy is defined when CFF <39Hz. Nutritional
status is measured by the mid-arm muscle circumference
(MAMC) and is stated as malnutrition when MAMC <15%.
All subjects who fulfilled the inclusion criteria received
education for adequate calories and protein intake, and
then they were be divided into 2 groups by randomization.
One group was given LOLA granules 3 x 6 g/d for 2 weeks,
while another group was not. Then their prealbumin and
CFF test were measured again. Statistical analysis
conducted for this double blind randomized clinical trial
was independent student t test.

Results: there were 34 liver cirrhosis patients fit the
inclusion criteria, and by randomization 17 subjects were
put into group A (received LOLA) and 17 subjects into
group B (without LOLA). Statistical analysis obtained the
statistically significant (p=0,016) of increasing of the
mean CFF value in group A (2.41±1.6 Hz) compared to
group B (0.67±2.3 Hz). However, there was not
significant increasing of prealbumin level in group A com-
pared to group B (1±1.3 mg/dL vs 1.2±1.4 mg/dL,
respectively (p=0,59). Furthermore, after 2 weeks of
treatment there was no significant increase of ureum and
creatinine level in both groups (4±0.5 mg/dL vs 9.3 ±1.3
mg/dL, (p=0.4) for ureum, -0.1 (0.1) mg/dL vs 0.1±0.1 mg/
dL, (p=0.3) for creatinine.

Conclusion: minimal hepatic encephalopathy with
malnutrition can be given a diet of 35-40 cal/kgBW and
1.5 g protein/kgBW including BCAA substitution to
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INTRODUCTION

Hepatic encephalopathy (HE) is one of the
complications in liver cirrhosis with high morbidity and
mortality.1-4 Minimal hepatic encephalopathy (MHE)
is clinically asymptomatic but there is impairment in
the psychometric test. MHE has been found to affect
the quality of life5-10 and is the risk of development of
overt HE.11,12

In recent years, critical flicker frequency (CFF)
test has been developed for the diagnosis of MHE. It
is easier and less influenced by educational level of
patients compared to psychometric test.12-14 Based on
the hypothesis that retinal gliopathy could serve as a
marker of cerebral gliopathy in HE, we investigated
whether assessment of visual function by determining
the CFF is suitable for diagnosis and quantification of
low-grade HE.15-17

Increased ammonia in HE resulted in increase of
peripheral benzodiazepines receptor (PBR),
subsequently reactive oxygen species (ROS) which is
also increased, followed by mitochondrial dysfunction,
resulting in abnormalities in the brain astrocyte which
then can lead to HE.18 Therefore, the management of
HE is intended to lower ammonia levels, including by
limiting protein intake. However, this restriction would
lead to malnutrition.19
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Malnutrition incidence in liver cirrhosis ranges
between 65-90%. This is partly the result of poor
nutritional intake caused by encephalopathy and
protein restriction.19 On the other hand, liver cirrhosis
with malnutrition has a higher incidence of
encephalopathy.19-20 

Today, L-ornithine-L-aspartate (LOLA) has begun
to be used to treat HE since it was proven to reduce
ammonia level.21-24 LOLA stimulates the urea cycle
and glutamine synthesis, which is an important
mechanism in the detoxification of ammonia.25 With
LOLA, there is no need to restrict the protein intake
any longer. ESPEN 1997 and 2006 recommended 35-
40 kcal /kg/ day and 1.5 g protein/kg/day for liver
cirrhosis with malnutrition.26 ESPEN also recommended
the use of branch chain amino acids (BCAA) to
improve the nutritional status of liver cirrhosis with
malnutrition.26-29 Based on the above issues, it is
necessary to do a research to prove that the nutritional
status in liver cirrhosis patient with MHE and
malnutrition can be improved with adequate protein
intake without exacerbating the MHE. It is also
necessary to examine whether a diet of 35-40 kcal/kg/
day and 1.5 g protein/kg/day with BCAA substitution
along with LOLA would improve both HE and
malnutrition. 

The aim of this study is to evaluate the influence of
LOLA together with the nutritional improvement and
BCAA substitution, to encephalopathy in liver
cirrhosis with malnutrition.

METHODS 

This double blind clinical trial was conducted at
Cipto Mangunkusumo and Koja Hospitals between
June 2009 and October 2009. The diagnosis of liver
cirrhosis was established histologically or based on the
presence of at least two of the following:
characteristic imaging features, oesophageal or
gastric varices, ascites or increased international
normalized ratio (INR) that could not be attributed to
any other cause.20

MHE is measured with HEPAtonormTMAnalyzer,
CFF <39 Hz was considered to have encephalopathy.6,7

Nutritional status was assessed by mid-arm muscle
circumference (MAMC). Patients were considered to
be malnourished when MAMC was below the 15th
percentile, according to Frisancho reference data
(NHANES I and II).30-32

Prealbumin was taken to assess the nutritional
status improvement,33,34 performed with nephelometric
technique. Adequate calorie and protein intake with

BCAA substitution means 35-40kcal/kgBW and
protein 1,2-1,5 g/kgBW19,26 including BCAAs
(hepatosolâ) 2 x 60 grams, to reach the improvement
of nutritional status. Urea and creatinine levels before
and after the interventions were measured to evaluate
the side effects to renal function.35

Inclusion criteria were liver cirrhosis with MHE (CFF
test <39Hz) and malnutrition (MAMC below the 15th
percentile). Subjects were excluded if there was an acute
infection, gastrointestinal bleeding, creatinine level above
3 mg/dl, concentration disturbances and visual
impairment. All liver cirrhosis patients who meet the
inclusion criteria were tested for their MAMC and CFF.
Blood was taken for the examination of prealbumin,
albumin, bilirubin, prothrombin time, urea, creatinine and
ammonia. Education was given for adequate calories
and protein intake. One group was given LOLA
granules (Hepamerz) 3 x 6 g/d for 2 weeks, while
another group was not. Then their prealbumin and CFF
test were measured again.The calculation of sample size
obtained 34 people, and with randomization they were
divided into 2 groups, which were 17 subjects for group
A and 17 subjects for group B.

Statistical analysis conducted for this trial was
independent student t test. This research has received
ethical clearance from the Committee of the Medical
Research Ethics of the Faculty of Medicine,
University of Indonesia.

RESULTS

From June 2009 to October 2009, 34 liver
cirrhosis patients who fulfilled the inclusion criteria
were obtained. After randomization, 17 people were
put into group A (received LOLA) and the other into
group B (without LOLA). No patients experienced
constipation during the intervention and also, no
patients fell into an overt HE. Of all patients who
completed the study, no one complained about the side
effects of the consumed BCAA or LOLA. (Table 1)

Thirty one men and 3 women were obtained. The
mean age is 52.5±10.9 years, with a range between
23-72 years old. The proportion of 40-60 year age group
is the highest among the study subjects (71%), whereas
20% are those above 60 years and only 9% under 40
years of age. Most have a Child Pugh score B (91.2%),
as could be seen in Table 1.

Results of The CFF Test in Nutritional Improvement
Including BCAA Substitution in Group with LOLA
Compared to Group without LOLA

Statistical analysis using unpaired t test, obtained
that the mean increasing of the CFF value in the group
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A was 2.41±1.6 Hz, while in the group B was of
0.67±2.3 Hz, and this difference was statistically
significant (p=0,016) as shown in Table 2 and Figure
1 .

dL in group B, and this difference was not statistically
significant (p=0,59) as shown in Table 3 and Figure
2.

Figure 1. The mean increase of CFF values in both groups

Prealbumin in Nutritional Improvement Including
BCAA Substitution in Group with LOLA Compared
to The Group without LOLA

Statistical analysis using unpaired t test, obtained
that in general the increasing level of prealbumin in the
group A was 1±1.3 mg/dL, compared with 1.2±1.4 mg/

Figure 2. The mean increase of prealbumin level in both groups

In general the mean increase of ureum after
intervention in group A was 4±0.5 mg/dL and in group
B was 9.3±1.3 mg/dL. Mean difference of increasing
in the both groups was not statistically significant
(p=0.4). The increase of creatinine after intervention
in group A was -0.1 (0.1) mg/dL compared with 0.1±0.1
mg/dL in group B. The increase of mean difference in
both groups was also not statistically significant (p=0.3).

DISCUSSION

Kircheis (1997) conducted a clinical trial of LOLA
that was given intravenously 40 ml (20g) gram/day for
7 days in MHE and overt HE. Blood ammonia levels
decreased significantly in the group that received
LOLA. Side effects obtained in 5% of the subjects, in
the form of nausea and vomiting.21 Poo (2006)
examined 20 patients (10 cases and 10 controls) with
liver cirrhosis and HE degree I-II, in which the case
group received LOLA granules 9g/d for 2 weeks. The
level of ammonia was decreased significantly in the
group which received LOLA.23 CFF increment in group
A (2.4 Hz) was significantly greater (p=0.016) than
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group B (0.7 Hz). This significant increment showed
that there is an encephalopathy improvement in the
group that received LOLA compared to the group that
did not receive LOLA. This result supports the findings
that have been raised by previous researchers.21-23

This study shows that an increase in prealbumin
during nutritional improvement with LOLA is no better
than nutritional improvement without LOLA. No
research has been done to study the effects of LOLA
in improving nutritional status in liver cirrhosis. LOLA
actually has an indirect effect of nutritional
improvement. One of the causes of decreased food
intake in cirrhosis is encephalopathy. With the
improvement in HE, it is expected that subsequently
the food intake is also improved, which then followed
by improvement of nutritional status. This study
cannot prove that improved nutritional status is due to
improvement in MHE because of short study period
and the mean results of CFF after the intervention is
still below 39 Hz making the patients still suffer
encephalopathy. Within the period of 2 weeks it is less
likely to find the effect of improved nutritional status
through improved food intake.

In this study the safety of LOLA granules intake
for 2 weeks is assessed, and found no significant
difference between the mean increase in urea
creatinine after the intervention and before
intervention. These results indicate that the LOLA
granules given for 2 weeks did not result in significant
increase of urea–creatinine, although LOLA acts by
increasing in the urea cycle.25,35

CONCLUSION

MHE with malnutrition can be given a diet of 35-
40 cal / kgBW and 1.5 g protein/kgBW including BCAA
substitution to improve nutritional status, and LOLA
granules can be given to improve encephalopathy.
Further studies are needed to assess more about the
efficacy and side effects, with a better research
design, larger sample size and longer duration of
treatment.
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