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Abstract 

AIM: To compare the nutritional status between alcoholic compensated cirrhotic patients and hepatitis C virus (HCV)-related cirrhotic patients with portal hypertension.

METHODS: A total of 21 patients with compensated cirrhosis (14 with HCV-related cirrhosis and seven with alcoholic cirrhosis) who had risky esophageal varices were investigated. In addition to physical variables, including the body mass index, triceps skinfold thickness, and arm-muscle circumference, the nutritional status was also assessed using the levels of pre-albumin (pre-ALB), retinol-binding protein (RBP) and non-protein respiratory quotient (NPRQ) measured with an indirect calorimeter.

RESULTS: A general assessment for the nutritional status with physical examinations did not show a significant difference between HCV-related cirrhosis and alcoholic cirrhosis. However, the levels of pre-ALB and RBP in alcoholic compensated cirrhotic patients were significantly higher than those in HCV-related compensated cirrhotic patients. In addition, the frequency of having a normal nutritional status (NPRQ ≥ 0.85 and ALB value > 3.5 g/dL) in alcoholic compensated cirrhotic patients was significantly higher than that in HCV-related compensated cirrhotic patients.

CONCLUSION: According to our small scale study, alcoholic compensated cirrhotic patients can develop severe portal hypertension even with a relatively well-maintained liver function and nutritional status compared with HCV-related cirrhosis.
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Core tip: We compared the nutritional status between alcoholic compensated cirrhotic patients and hepatitis C virus (HCV)-related cirrhotic compensated patients. The levels of rapid-turnover proteins in alcoholic compensated cirrhotic patients were significantly higher than those in HCV-related compensated cirrhotic patients. When the nutritional status was determined using the albumin level and non-protein respiratory quotient, the frequency of having a normal nutritional status in alcoholic com​pensated cirrhotic patients was significantly higher than that in HCV-related compensated cirrhotic patients. These findings suggest that alcoholic compensated cirrhotic patients can develop severe portal hypertension even with a relatively well-maintained liver function and nutritional status. 

INTRODUCTION
Chronic liver diseases (CLDs), such as hepatitis virus-related liver diseases and alcoholic liver disease (ALD), cause liver fibrosis and portal hypertension, and the development of gastroesophageal varices is a major complication in patients with advanced liver diseases[1,2]. However, ALD is suggested to have several specific mechanisms which vary from viral hepatitis-related liver diseases and contribute to the progression of liver fibrosis[3,4]. In addition, alcohol intake increases the portal vein pressure by several causes which are independent of the progression of liver fibrosis[5]. For instance, the enlargement of hepatocytes with ballooning was reported to mechanically compress the sinusoid and contribute to increased pressure of the portal vein[6-8]. Therefore, the severity of portal hypertension in alcoholic liver cirrhosis tends to be more remarkable than that in hepatitis virus-related cirrhosis, and patients with alcoholic liver cirrhosis are suggested to develop large varices even with a relatively well-maintained liver function and general clinical conditions[9-11]. 

Protein energy malnutrition is a major complication of cirrhotic patients, and the presence of energy malnu​trition is determined by a low non-protein respiratory quotient (NPRQ) level (< 0.85) which is measured with an indirect calorimeter, and the presence of protein malnutrition was determined by a low level of serological albumin (ALB) (≤ 3.5 g/dL)[12]. Although many cirrhotic patients have nutritional problems, the differences in the nutritional status between alcoholic cirrhotic patients and hepatitis virus-related cirrhotic patients have not yet been investigated in detail. 

We previously evaluated cirrhotic patients with high-risk varices and reported the importance of nutritional supporting therapy during the endoscopic treatment for gastroesophageal varices[13]. We herein performed a sub-analysis and investigated clinical variables regarding the nutritional status in compensated cirrhotic patients (Child-Pugh class A) who have portal hypertension and compared those with alcoholic cirrhosis and hepatitis C virus (HCV)-related cirrhosis.

MATERIALS AND METHODS
Of the patients enrolled in our previous study[13] (Clinical Trial Registration: UMIN000001534, https://upload.umin.ac.jp/), a total of 21 patients with compensated cirrhosis (14 with HCV-related cirrhosis and seven with alcoholic cirrhosis with Child-Pugh class A), who were admitted to our department for the treatment of esophageal varices with a high bleeding risk, were analyzed in the present study. Liver cirrhosis as the cause of portal hypertension was diagnosed according to the clinical findings, such as the laboratory data, ultrasonographic findings and endoscopic findings. The characteristics of the study population are summarized in Table 1. All clinical values were obtained on the day of the first-time endoscopic treatment for esophageal varices during hospitalization. The following physical variables were used to evaluate the nutritional status of the patients: body mass index, triceps skinfold thickness (%TSF), and arm-muscle circumference (%AMC). In addition to routine blood tests, pre-albumin (pre-ALB) and retinol-binding protein (RBP) levels were also measured as indicators which correlate the liver synthesis capacity and nutritional status. 

The parameters measured by indirect calorimetry were carbon dioxide production per minute and oxygen consumption per minute[12]. The total urinary excretion of nitrogen was measured according to the methods previously reported[14]. According to the study by Tajika et al[12], the presence of energy malnutrition and protein malnutrition was determined as a low NPRQ level (< 0.85) and a low ALB level (≤ 3.5 g/dL), respectively. All clinical data were obtained under the fasting condition. The study was reviewed and approved by Hyogo College of Medicine Ethics Committee (Approval No. 650). Written informed consent about personal and medical data collection was obtained from all patients.

Statistical analysis

The data between two groups were compared using Student’s t-test (normally distributed data) or the Mann-Whitney U test (non-normally distributed data). The frequency of having a normal nutritional status between alcoholic compensated cirrhotic patients and HCV-related compensated cirrhotic patients were analyzed using the (2 test. A value of P < 0.05 was considered to be significant.

RESULTS
Comparison of the clinical data between patients with alcoholic compensated cirrhosis and HCV-related compensated cirrhosis

First, we compared the clinical variables between patients with alcoholic compensated cirrhosis and HCV-related compensated cirrhosis. Since all enrolled patients had a well-maintained liver function (Child-Pugh A), most of the common clinical variables (except for (-glutamyl transpeptidase), including PT percentage, total bilirubin level, ALB level and platelet count, did not differ between the two groups (Table 2). In addition, the general assessment for nutritional status with physical examinations, such as %AMC and %TSF, did not show any significant differences between the two groups. However, when we compared the levels of pre-ALB and RBP, which are more sensitive indicators for liver synthesis capacity and nutritional status (referred to as “rapid-turnover proteins”), these protein levels were significantly higher in alcoholic compensated cirrhotic patients compared with those in HCV-related compensated cirrhotic patients, suggesting a better maintained liver condition of alcoholic compensated cirrhosis with severe portal hypertension than that of HCV-related compensated cirrhosis (Table 3).

Nutritional status in patients with compensated cirrhosis with risky varices: Comparison between alcoholic compensated cirrhosis and HCV-related compensated cirrhosis

Using the indirect calorimetry in combination with the blood test, we determined the nutritional status of each patient in detail. The frequency of having a normal nutritional status (NPRQ ≥ 0.85 and ALB value > 3.5 g/dL) in patients with alcoholic compensated cirrhosis (5/7: 71.4%) was significantly higher than that in patients with HCV-related compensated cirrhosis (2/14: 14.2%) (Figure 1). These findings suggest that patients with alcoholic cirrhosis can develop severe portal hypertension even with a relatively well- maintained liver function and nutritional status when compared to patients with HCV-related cirrhosis.

DISCUSSION
ALD leads to an increased intrahepatic and portal pressure and portal hypertension depending on several conditions which vary from hepatitis virus-related CLDs, such as compression of the hepatic sinusoid by enlarged hepatocytes in the form of ballooning[6-8]. In addition, perivenular fibrosis, one of histological characteristics of ALD, is also suggested to contribute to the development of portal hypertension[15-17]. We herein compared several clinical parameters between Child-Pugh grade A patients with alcoholic compensated cirrhosis and those with HCV-related compensated cirrhosis. Although there were no significant differences in the general clinical variables, patients with alcoholic cirrhosis had better liver synthesis capacity and/or nutritional status. These findings suggest that alcoholic cirrhotic patients are prone to develop portal hypertension even under the condition of a well-maintained liver function and nutritional status. 

In the present study, the general clinical variables including liver functional tests and physical examinations did not differ between patients with HCV-related com​pensated cirrhosis and alcoholic compensated cirrhosis. However, we found alcoholic compensated cirrhotic patients showed significantly higher levels of pre-ALB and RBP than HCV-related compensated cirrhotic patients (Table 2). Rapid-turnover proteins, such as pre-ALB and RBP, have shorter life-spans than ALB (pre-ALB: approximately 2 d, RBP: approximately 12 h, and ALB: approximately 3 wk). Therefore, these rapid turnover proteins are able to sensitively reflect the liver synthesis capacity and nutritional status[18-20]. In addition, in HCV-related compensated cirrhotic patients, the levels of ALB and the NPRQ were decreased in 35.7% (5/14) and 78.6% (11/14) of the patients, respectively. Although we did not clarify the role of HCV-infection in the development of malnutrition, our findings suggested that patients with HCV-related cirrhosis potentially had either protein or energy malnutrition, even compensated cirrhotic patients (Child-Pugh A) who did not exhibit cirrhosis-related clinical symptoms. It has been previously reported that cirrhotic patients with either energy malnutrition (NPRQ < 0.85) or protein malnutrition (ALB value ≤ 3.5) have an unfavorable prognosis[12,21]. Recent advancements in antiviral treat​ment are expected to lead to a significant decrease in the frequency of HCV infection[22,23]. It would be interesting to evaluate changes in the nutritional status of patients with cirrhosis after the elimination of HCV-related compensated cirrhosis. 

In Table 2, the mean value of %TSF was numerically higher in HCV-related cirrhotic patients than that in alcoholic cirrhotic patients, although a statistical significance was not found between the groups. Although physical examinations are generally accepted as a method to assess the nutritional status, measurement errors can easily occur (particularly regarding the levels of TSF and AMC)[13], and therefore we should pay careful attention to the evaluation of the physical variables.

Although the present study is a novel one that focused on the data of rapid-turnover proteins and indirect calorimetry in patients with compensated cirrhosis, there are some limitations associated with our study. First, the number of patients enrolled was small. It would therefore be important to investigate a larger number of patients in order to confirm our results. Second, indirect calorimetry cannot be routinely used in every institute. However, our study is unique in that it investigated compensated cirrhotic patients with similar clinical conditions (Child-Pugh grade A) and determined the differences in the nutritional parameters between patients with different etiologies. Further studies with a greater accumulation of patients and readily available tools for measuring the protein levels are necessary.
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Figure 1  Nutritional status of compensated cirrhosis was determined using the albumin value and non-protein respiratory quotient. The rate of patients with a normal nutritional status (non-protein respiratory quotient level ≥ 0.85 and albumin level > 3.5 g/dL) was significantly higher in alcoholic compensated cirrhosis than that in HCV-related compensated cirrhosis. HCV: Hepatitis C virus; PEM: Protein energy malnutrition.
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Table 1  Characteristics of enrolled patients with alcoholic compensated cirrhosis or hepatitis C virus-related compen�sated cirrhosis


Age (yr)


�
  66.0 ± 11.5


�
�
Gender (male/female)  


�
18/3


�
�
Child-Pugh score


�
5.4 ± 0.5


�
�
AST (IU/L)


�
43 (16-99)


�
�
ALT (IU/L)


�
26 (10-86)


�
�
-GTP (IU/L)


�
  41 (12-821)


�
�
ALP (IU/L)


�
  289 (191-726)


�
�
Total bilirubin (mg/dL)


�
  1.1 ± 0.5


�
�
ALB (g/dL)


�
  3.6 ± 0.3


�
�
Hemoglobin (g/dL)


�
11.4 ± 1.7


�
�
Platelet count (× 103/L)


�
110 ± 68


�
�
Prothrombin time (%)


�
83.3 ± 9.1


�
�
BCAA treatment (present/absent)


�
    9/12


�
�
Quantitative variables were expressed as the mean ± SD or median (range). BCAA: Branched-chain amino acids; AST: Aspartate aminotransferase; ALT: Alanine aminotransferases; -GTP: -glutamyl transpeptidase; ALB: Albumin; ALP: Alkaline phosphatase.





Table 2  Comparison of the general clinical characteristics between patients with alcoholic compensated cirrhosis and hepatitis C virus-related compensated cirrhosis


�
Alcoholic cirrhosis


(n = 7)�
HCV-related 


cirrhosis (n = 14)�
P value


�
�
Age (yr)


�
63.7 ± 6.8


�
  67.2 ± 13.2


�
NS


�
�
Gender (male/female)  


�
6/1


�
12/2


�
NS


�
�
Child-Pugh score


�
  5.3 ± 0.5


�
  5.4 ± 0.9


�
NS


�
�
AST (IU/L)


�
30 (16-99)


�
47.5 (27-68)


�
NS


�
�
ALT (IU/L)


�
24 (10-36)


�
35.5 (18-86)


�
NS


�
�
-GTP (IU/L)


�
113 (24-821)


�
  29.5 (12-159)


�
< 0.01


�
�
ALP (IU/L)


�
  311 (205-726)


�
     281 (191-462)


�
NS


�
�
Total bilirubin (mg/dL)


�
  1.2 ± 0.3


�
  1.0 ± 0.3


�
NS


�
�
ALB (g/dL)


�
  3.7 ± 0.3


�
  3.6 ± 0.3


�
NS


�
�
Prothrombin time (%)


�
84.5 ± 9.6


�
82.7 ± 9.1


�
NS


�
�
Platelet (× 103/L)


�
104 ± 51


�
112 ± 77


�
NS


�
�
BCAA treatment (+/-)


�
4/3


�
  5/9


�
NS


�
�
BCAA: Branched-chain amino acids; NS: Not significant; HCV: Hepatitis C virus; AST: Aspartate aminotransferase; ALT: Alanine aminotransferases; -GTP: -glutamyl transpeptidase; ALB: Albumin; ALP: Alkaline phosphatase.








Table 3  Comparison of nutritional variables between patients with alcoholic compensated cirrhosis and hepatitis C virus-related compensated cirrhosis


�
Alcoholic cirrhosis


(n = 7)�
HCV-related cirrhosis


(n = 14)�
P value


�
�
BMI


�
  25.0 ± 5.8


�
22.7 ± 3.1


�
NS


�
�
%AMC


�
102.4 ± 2.3


�
105.0 ± 12.0


�
NS


�
�
%TSF


�
  142.7 ± 44.3


�
190.5 ± 75.2


�
NS


�
�
REE/BMR


�
    1.06 ± 0.13


�
  1.02 ± 0.13


�
NS


�
�
FPG (mg/dL)


�
  124 ± 56


�
105 ± 16


�
NS


�
�
IRI (U/mL)


�
    9.1 ± 2.6


�
13.8 ± 8.2


�
NS


�
�
HOMA-IR


�
    2.8 ± 1.7


�
  3.7 ± 2.5


�
NS


�
�
Pre-ALB (mg/dL)


�
  16.3 ± 7.2


�
  9.7 ± 2.7


�
< 0.01


�
�
RBP (mg/dL)


�
    2.4 ± 1.3


�
  1.4 ± 0.3


�
< 0.05


�
�
BMI: Body mass index; AMC: Arm-muscle circumference; TSF: Triceps skinfold thickness; REE/BMR: Resting energy expenditure/basal metabolic rate; FPG: Fasting plasma glucose; Pre-ALB: Pre-albumin; RBP: Retinol-binding protein; HCV: Hepatitis C virus; IRI: Immunoreactive insulin; HOMA-IR: Homeostasis Model Assessment for Insulin Resistance.
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