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Assessing current nutritional status of patients with
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Background/Aim: Nutritional states of Japanese patients with liver cirrhosis have recently shown great diversity,
some show protein energy malnutrition and others excessive nutrition and obesity. For there to be adequate guid-
ance regarding dietary treatment, it is important that a patient’s current nutritional state be clarified. Methods: We
assessed nutritive intake in Japanese cirrhotic patients and determined their nutritional problems. Subjects were
non-hospitalized patients with hepatitis C virus (HCV)-related cirrhosis in the compensated stage (n=47), chronic
hepatitis C (n=46) or healthy volunteers (n=32). A brief self-administered diet history questionnaire was con-
ducted with assistance from a registered dietitian. Results: We categorized patients with cirrhosis according to
daily intake of energy and protein; 10.6% had an energy and protein intake within a normal range, 72.4% showed
excessive intake, and 17.0% showed insufficient intake of energy or protein. In cirrhotic patients with diabetic
complications, the intake levels of energy, proteins, fat and carbohydrates were significantly higher than in pa-
tients without diabetes. Moreover, cirrhotic patients had significantly higher intake levels of energy, protein and
fat than did chronic hepatitis C patients and healthy individuals. In patients with HCV-related liver cirrhosis, in-
sufficient intake of energy and protein was shown in some, while many, especially those with diabetes, showed
excessive intake. Conclusion: For nutritive management of cirrhotic patients, the intake of various nutrients

should be appropriately assessed and effective nutritional education systems established.

Key Words: liver cirrhosis, HCV, nutrition, obesity, chronic hepatitis C

INTRODUCTION

It has been reported that protein energy malnutrition
(PEM) is a frequent finding in patients with liver cirrhosis
(LC); thus malnutrition may represent a risk factor influ-
encing both short- and long-term survival, as well as
quality of life (QOL), in these patients.'” The mechanism

responsible for malnutrition associated with LC is unclear.

The clinical presentation of LC is heterogeneous and is
not reflected by histological or biochemical parameters of
liver disease. The pathophysiology of PEM in LC is com-
plex and associated with many factors including malnutri-
tion as a symptom in digestive organs and metabolic dys-
function of the liver. There have been various studies on
energy and protein metabolism in cirrhotic patients.
Characteristic changes of energy metabolism in LC in-
clude an acceleration of resting energy expenditure and
downregulation of the non-protein respiratory quotient
following increase in the combustion rate of fat.*® These
changes are explained by a depletion of stored glycogen

caused by liver damage and insulin resistance resulting
from cirrhosis. In protein metabolism, there is a reduction
in branched-chain amino acids (BCAAs) in the blood of
LC patients; this is because BCAAs are substances re-
quired for compensational ammonia metabolism and effi-
cient energy production in skeletal muscles.”®

The current and continuing increase in obesity and the
metabolic syndrome is a serious problem in most ad-
vanced countries. Similarly, there appeared to be a re-
markable increase in the incidence of obese patients with
LC. In a large-scale study for LC patients in Japan, the
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percentage of lean patients with a BMI <18.5 kg/m?,
which may be considered as PEM, was only 5.5%, while
a much higher percentage (28.3%) of patients was classi-
fied as being obese (BMI >25 kg/m?).” This may be be-
cause nourishment therapies such as BCAA-enriched
nutrients have been developed and dietary habits have
recently changed to overeating with a rise in epicurism.
Moreover, obesity is also a serious risk-factor for car-
cinogenesis in the liver.

Accordingly, LC patients now have a variety of dietary
habits, from PEM to over-nourishment. As mentioned
above, many studies have investigated energy and protein
metabolism in cirrhotic patients; however, there are few
studies regarding nutritional intake in patients with hepa-
titis C virus (HCV)-related LC (LC-C). Today’s analyses
should be examined based on current dietary habits. We
aimed to provide a comprehensive assessment of nutri-
tional status in patients with LC-C in the compensated
stage, by using a brief self-administered diet history ques-
tionnaire (BDHQ),'*'" and compared with that in chronic
hepatitis C (CH-C) patients and healthy individuals.

MATERIALS AND METHODS

The study population included Japanese outpatients with
LC-C (n=47) and those with CH-C (n=46), who were
examined monthly at Kyushu Medical Center Hospital.
They were enrolled in the study between February 2010
and May 2010. Liver cirrhosis was diagnosed by docu-
mented laboratory data and/or histology. Child-Pugh cri-
teria were used to establish the severity of LC. All LC-C
patients enrolled were in the compensated stage and cir-
rhotic patients with Child C, ascites and/or hypoalbu-
minemia (<3.5 g/dL) were excluded. Type 2 DM was
diagnosed by fasting blood glucose >126 mg/dL, casual
blood glucose >200 mg/dL, or HbAlc >6.5% before ini-
tiation of treatments. In this study population, daily alco-
hol consumption was <25 g. The study protocol was ap-
proved by the Ethics Committee of the Kyushu Medical
Center and all patients provided written informed consent
before entering the study. Healthy volunteers (n=32) were
nutritionally assessed as the control group.

A survey of nutritional variables was assessed by the
BDHQ, which evaluates nutrient intake;'™'" patients were
assisted by a registered dietitian. The BDHQ is modified
from a self-administered diet history questionnaire con-
taining 80 important foods and its validity for estimating
the habitual dietary intake for the past 1 month was veri-
fied. The BDHQ was easy for the patients to complete
since it is designed to be completed within approximately
15 min. Unclear parts of the questionnaires were ad-

Table 1. Characteristics of patients and healthy volunteers

dressed and corrected by experienced dietitians acting as
interviewers. Nutrient intakes were calculated using a
special computer program developed to analyze the ques-
tionnaire by the DHQ Support Center, Gender Medical
Research, Tokyo, Japan. Dietary intakes of energy, pro-
tein, fat and carbohydrates were normalized to dry weight
and ideal body weight (IBW).

To determine nutritional status, cirrhotic patients were
categorized according to Japanese standard intake levels.
Three classes were established according to the levels of
protein intake: an excessive level (>1.5 g/IBW kg/day), a
normal level (1.0-1.5 g/IBW kg/day), and an insufficient
level (<1.0 g/IBW kg/day). Additionally, three classes
were established according to the levels of energy intake:
an excessive level (> 35 kcal/IBW kg/day), a normal level
(30-35 kcal/IBW kg/day), and an insufficient level (<30
kcal/IBW kg/day). For patients with diabetes, different
cut-off values were set for energy intake: excessive, nor-
mal, and insufficient levels were >30, 25-30, and <25
kcal/IBW kg/day, respectively.

Data analysis was performed using JMP version 8.0
(SAS Institute, Cary, NA). All data are presented as mean
+SD. The differences between two groups were analyzed
by the Mann-Whitney U test or chi-square test, and
Tukey’s HSD test was employed for multiple compari-
sons. A p-value of less than 0.05 was considered statisti-
cally significant.

RESULTS

Patient characteristics are shown in Tables 1 and 2. Pa-
tients with decompensated cirrhosis (Child C), ascites
and/or serum albumin <3.5 g/dL were not included in this
study. The compensated LC-C patients were classified
into nine classes according to the intake levels of energy
and protein (see MATERIALS AND METHODS). The
number of patients in each class is shown in Table 3.
Many patients (72.4%) showed excessive daily intake
levels of energy and/or protein, while energy and/or pro-
tein intake was insufficient in only 17.0% of patients.
Moreover, the percentage of patients in whom both en-
ergy and protein intakes were within the normal range
was also low (10.6%). These findings were irrespective of
sex, age and disease severity (data not shown).

The nutritional intakes in LC-C patients with diabetes
were compared with those without diabetes. No signifi-
cant differences were found in age, sex, anthropometry,
blood biochemistry, and the history of BCAA administra-
tion between the patient groups (Table 2). None of pa-
tients received late evening snacks (LES). However,
higher intake levels of energy, protein, fat and carbohy-

HCV-related cirrhosis Chronic hepatitis C Healthy volunteers
Patient number (M/F) 47 (32/15) 46 (21/25) 32 (19/14)
Age (years) 69.0+7.5 58.5+11.0* 61.8+6.7*
Height (cm) 159+9.0 161+9.5 161 +7.8
Weight (kg) 60.3+10.8 56.1+10.1 58.8+8.7
BMI (kg/m?) 23.8+43 21.7+3.2 227434

*p <0.01 compared with HCV-related cirrhosis
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Table 2. Characteristics of patients with HCV-related liver cirrhosis

Total Diabetes (—) Diabetes (+)
Patient number (M/F) 47 (32/15) 36 (23/13) 11 (9/2)
Age (years) 69.0+7.5 69.4+7.38 67.7+6.6
Height (cm) 159+9.0 159+£9.5 161+7.2
Weight (kg) 60.3+10.8 59.0+ 8.4 64.6 +16.1
Child-Pugh score (A/B/C) 29/18/0 7/4/0 22/14/0
BCAA-enriched nutrients 21 (44.7%) 17 (47.2%) 4 (36.4%)
Albumin (g/dL) 4.0+0.5 4.1+0.5 4.0+0.6
Total bilirubin (g/dL) 09+0.5 09+0.5 0.7+0.4
NH; (pg/mL) 51438 47+28 66 + 65
Prothrombin Time (%) 82.1+22.4 82.1+21.4 81.9+26.6
Hyaluronic acid (ng/mL) 267 £ 254 270 + 249 257 +283
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Figure 1. Comparison of daily intake levels of energy, protein, fat and carbohydrates between cirrhotic patients with and without diabetes.
Dotted lines indicate mean levels from all patients. *p < 0.05, ** p <0.01.

drates were significantly more prevalent in patients with

diabetes than those in patients without diabetes (Figure 1).

As shown in Table 1, no difference was found in pa-
tient characteristics, except for age among the groups of
compensated LC-C, CH-C and healthy controls. As
shown by the dietary survey, the intake levels of energy,
protein and fat were significantly higher in the LC-C
group than those in the CH-C and control groups, while
no significant difference was shown in carbohydrate in-
take among the groups (Figure 2). These findings were
irrespective of sex, and were also unchanged when the
intake of BCAA-enriched nutrients was excluded from
the dietary lists (data not shown).

DISCUSSION

Through cross-sectional nutritional analysis we obtained
three important findings: 1) In patients with LC-C, an
excessive intake of energy and/or protein was much more
prevalent than was an insufficient intake of energy and/or
protein (Table 3); 2) LC-C patients with diabetes had
higher intake levels of energy, protein, fat and carbohy-
drates than patients without diabetes; and 3) LC-C pa-
tients had higher intake levels of energy, protein and fat

than did CH-C patients and healthy volunteers. These
findings indicate that the dietary habits in most LC-C
patients are not controlled well perhaps due to lack of
effective nutritional education, and that this nutritional
disorder does not appear related to the degree of liver
injury. Interestingly, the percentage of an insufficient
intake of energy and protein, which might be considered
as a nutritional feature (PEM) in LC patients, was re-
markably low, while there was a high proportion of over-
nourished patients accompanied by an increase of obesity.
A high prevalence of overweight and obesity in patients
with LC has been reported in some recent studies in Ja-
pan.” Accordingly, PEM may not be seen as a common
complication of LC, especially in the compensated stage.
Recent studies demonstrate that BCAA-enriched nutrients
and LES improve hypoalbuminemia, event-free survival
rate, QOL and energy metabolism,'*"'® and BCAAs and
LES have been actively applied in clinical settings.

In this study, there was a higher prevalence of over-
nutrition in LC-C patients with diabetes than in those
without diabetes (Figure 1). An increased risk of liver
cancer incidence has been observed in Japanese patients
with a history of diabetes; the hazard risk of liver cancer
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Figure 2. Comparison of daily intake levels of energy, protein, fat and carbohydrates among cirrhotic patients, chronic hepatitis patients
and controls. Dotted lines indicate mean levels from all subjects. *p < 0.05, ** p < 0.01 vs. cirrhotic patients.

Table 3. Categorization of cirrhotic patients according to daily intake levels of energy and protein

Protein intake

Total
excessive normal insufficient
Energy intake
excessive 27 (57.5%) 6 (12.8%) 0 (0%) 33 (70.3%)
normal 1 (2.1%) 5 (10.6%) 7 (14.9%) 13 (27.6%)
insufficient 0 (0%) 0 (0%) 1 (2.1%) 1 (2.1%)
Total 28 (59.6%) 11 (23.4%) 8 (17.0%) 47 (100%)

is 2.24 in males and 1.94 in females.'” Therefore, strict
nutrition management is needed for glucose tolerance and
obesity in LC patients; however, effective methods for
nutritional control or practical education programs have
nutritional control or practical education programs have
not been established for such patients.

Among the compensated LC-C, CH-C and control
groups, nutritional intake levels were highest in the LC-C
group, although mean age was significantly higher than
those in the CH-C and control groups. This result was
also present when BCAA-enriched nutrients were ex-
cluded from dietary intake. This may be because granu-
lated BCAAs with low energy (only 48 kcal/day) were
given to most patients (19/21). Richardson et al, in a
study of 11 LC patients, reported that carbohydrates and
energy intakes were lower than those in healthy con-
trols.'® However, that study was conducted in 1999, and
the LC of these patients was at a more severe stage
(Child-Pugh score: 9.2+2.3) than that in the present study.
The reason why over-nutrition was common in the cur-
rently studied patients with LC-C is unknown. We inves-
tigated a small population and the BDHQ method em-
ployed as a dietary survey did not directly reflect the die-
tary intake of patients. Therefore, our results should be
interpreted with caution, but we consider that our method
is an appropriate tool because the BDHQ is a simple and
easy method, and its validity was verified for estimating

dietary habits for the past 1 month. Similar but larger-
scale studies are required in the future.

The current nutritional status of LC-C patients in the
compensated stage was investigated in this study. Our
results indicated that, while some LC-C patients were
likely to have PEM, there was a high prevalence of over-
nutrition, especially in patients with diabetes. Malnutri-
tion leads to deterioration of the natural history of the
disease and QOL. Over-nutrition increases the risk of
hepatic carcinogenesis associated with obesity and diabe-
tes. Therefore, for nutritional management of LC patients,
it is important to precisely assess the patients’ nutritional
intake and to establish effective nutritional education pro-
grams.
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