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Abstract: 

Background: Chronic liver disease (CLD) is a progressive condition marked by sustained hepatic 

inflammation, fibrosis, and parenchymal remodeling, leading to cirrhosis, portal hypertension, liver 

failure, and hepatocellular carcinoma. Malnutrition, particularly protein-energy malnutrition (PEM) 

and sarcopenia, is a frequent but under-recognized complication in CLD that adversely affects 

outcomes. Accurate assessment of nutritional status is often complicated by fluid retention and 

systemic alterations in these patients.  

Materials and Methods: This cross-sectional observational study was conducted over two years in 

the Department of Gastroenterology, MM Institute of Medical Sciences, Mullana and included 100 

patients. Their clinical and biochemical parameters were determined which included CBC, LFT, RFT, 

PT/INR and Viral markers, nutritional status was assessed using Subjective Global Assessment 

(SGA), anthropometry (BMI, MAC, MAMC, TSFT, Hand Grip Strength), and CT-derived L3 

Skeletal Muscle Index (L3SMI). Disease severity was graded by Child–Turcotte–Pugh (CTP) score, 

and associations with complications (hepatic encephalopathy, acute kidney injury, variceal bleeding, 

spontaneous bacterial peritonitis) were analysed.  

Results: The mean age was 51.6 ± 12.4 years; 77% were male. Alcohol-related CLD was the most 

common etiology (54%). Malnutrition (SGA B or C) was present in 74% of patients. A significant 

association was observed between worsening CTP class and prevalence of malnutrition (p < 

0.000001). Sarcopenia prevalence was 66%, highest in CTP C. Anthropometric measures and hand 

grip strength declined progressively with worsening nutritional status (p < 0.0001). Sarcopenia was 

most frequent in alcohol-related CLD (81.5%). Variceal bleeding was the most common complication 

(41%), followed by AKI (28%) and hepatic encephalopathy (21%).  

 

Keywords: Chronic Liver Disease (CLD), Protein-Energy Malnutrition (PEM), Sarcopenia, 
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Introduction:  

Chronic liver disease (CLD) ranges from hepatic inflammation to cirrhosis and hepatic failure and 

remains a key contributor to global morbidity and mortality (1). In India, rising rates of alcohol-related 

liver disease, viral hepatitis, and MASLD are substantial drivers (2). Malnutrition affects 20–80% of 
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CLD patients, with prevalence rising with disease progression(3,4). Sarcopenia—loss of skeletal 

muscle mass and strength—is a significant prognostic indicator, associated with increased morbidity 

and mortality (5). Standard metrics like BMI are unreliable in CLD due to confounding by ascites and 

fluid overload. Alternative approaches, including SGA, anthropometry, functional testing, and 

imaging-based muscle evaluation, are recommended.  

This study aimed to assess malnutrition and sarcopenia prevalence in CLD, examine correlations with 

CTP class, and determine relationships with major complications. 

 

Methods:  

This cross-sectional observational study was conducted over two years in the Department of 

Gastroenterology, MM Institute of Medical Sciences, Mullana, Ambala, and included 100 adults (≥18 

years) diagnosed with chronic liver disease (CLD) based on clinical, laboratory, and imaging criteria. 

Patients with hepatocellular or extrahepatic malignancy, chronic kidney disease, age <18 years, or 

unwillingness to provide consent were excluded.  

After obtaining informed consent, a detailed history and physical examination were performed, and 

relevant clinical and biochemical parameters were recorded. Ethical approval was obtained from the 

Institutional Ethics Committee. Nutritional status was assessed using the Subjective Global 

Assessment (SGA), while anthropometric evaluation included body mass index (BMI), mid-arm 

circumference (MAC), mid-arm muscle circumference (MAMC), triceps skinfold thickness (TSFT), 

and handgrip strength (HGS). Sarcopenia was evaluated using CT-derived L3 skeletal muscle index 

(L3SMI), and disease severity was graded using the Child–Turcotte–Pugh (CTP) classification. 

Complications documented during the study included hepatic encephalopathy (HE), acute kidney 

injury (AKI), variceal bleeding, and spontaneous bacterial peritonitis (SBP). 

Statistical Analysis: Data were analysed using SPSS version 21. Comparisons employed chi-square 

test, ANOVA, and ROC analysis; p < 0.05 was considered statistically significant. 

 

Results:  

A total of 100 patients with chronic liver disease (CLD) were included in the study. Out of these, 77 

(77%) were males and 23 (23%) were females, with a male-to-female ratio of approximately 3.3:1. 

The mean age of the patients was 51.6 ± 12.4 years. The most common etiology of CLD was alcohol-

related liver disease (n = 54), followed by MASLD (n = 18;), HCV-related CLD (n = 14), and HBV-

related CLD (n = 13; 13%). Dual infection (HBV + HCV) was noted in 1 (1%) patient. Based on the 

Child–Turcotte–Pugh (CTP) classification, 15 (15%) patients were in class A, 45 (45%) in class B, 

and 40 (40%) in class C. Ascites was present in 78 (78%) patients. 

Nutritional assessment using Subjective Global Assessment (SGA) showed that 26 (26%) patients 

were well nourished (SGA A), 46 (46%) were moderately malnourished (SGA B), and 28 (28%) were 

severely malnourished (SGA C). The prevalence of malnutrition increased with disease severity—

only 3/15 (20%) in CTP A were malnourished, whereas all 40/40 (100%) in CTP C were 

malnourished. Sarcopenia, as defined by CT-derived L3 Skeletal Muscle Index (L3SMI) using Indian 

cut-offs, was present in 66 (66%) patients. Prevalence was highest in alcohol-related CLD (n = 44/54; 

81.5%), followed by HBV (n = 9/13; 69.2%), HCV (n = 9/14; 64.3%),  and MASLD (n = 4/18; 

22.2%). Sarcopenia prevalence rose with disease stage: 6/15 (40%) in CTP A, 29/45 (64.4%) in CTP 

B, and 31/40 (77.5%) in CTP C. 

The most common complication at presentation was variceal bleeding (n = 33; 41%), followed by 

acute kidney injury (AKI) (n = 22; 28%), hepatic encephalopathy (HE) (n = 21; 21%), and 

spontaneous bacterial peritonitis (SBP) (n = 4; 4%). Overall, 80 (80%) patients had at least one 

complication. 

Anthropometric and functional measures—mid-arm circumference (MAC), mid-arm muscle 

circumference (MAMC), triceps skinfold thickness (TSFT), and hand grip strength (HGS)—showed 

a consistent downward trend with worsening nutritional status. In males, the optimal cut-offs for 

predicting malnutrition were: MAC < 26.67 cm (sensitivity 71.9%, specificity 84.6%), MAMC < 24.4 
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cm (sensitivity 85.9%, specificity 76.9%), TSFT < 8.73 mm (sensitivity 45.3%, specificity 100%), 

and HGS < 23.3 kg (sensitivity 75%, specificity 76.9%). 

 

Table 1. Baseline demographic and clinical characteristics of study participants 

Variable Total (n=100) 

Age (years), mean ± 

SD 

51.6 ± 12.4 

Gender Male (77%), Females (23%) 

Etiology of CLD Alcohol-related: 54 (54%) 

MASLD: 18 (18%) 

HCV: 14 (14%) 

HBV: 13 (13%) 

HBV + HCV: 1 (1%) 

CTP classification Class A: 15 (15%) 

Class B: 45 (45%) 

Class C: 40 (40%) 

Complications Ascites: 78 (78%) 

Variceal bleeding: 33 (33%) 

Acute kidney injury: 22 (22%) 

Hepatic encephalopathy: 21 

(21%) 

Spontaneous bacterial peritonitis: 

4 (4%) 

 

Table 2. Nutritional status and sarcopenia by Child–Turcotte–Pugh (CTP) class 

Parameter CTP A (n=15) CTP B (n=45) CTP C (n=40) p-value 

SGA classification 
   

 

 

<0.001* 
Well nourished (A) 12 (80%) 11 (24.4%) 0 (0%) 

Moderate malnutrition (B) 2 (13.3%) 23 (51.1%) 21 (52.5%) 

Severe malnutrition (C) 1 (6.7%) 11 (24.4%) 19 (47.5%) 

Sarcopenia (L3SMI) 6 (40%) 29 (64.4%) 31 (77.5%) 0.003* 

 

Table 3: Mean values of anthropometric data and hand grip strength for Male cases: 

SGA Group TSFT (mm) MAC (cm) MAMC (cm) Hand Grip (kg) 

A 12.59 28.33 25.14 27.30 

B 10.54 25.78 22.69 23.15 

C 8.47 24.77 22.48 21.21 

p value <0.0001 <0.0001 <0.0001 <0.0001 

 

Table 4: AUC for MAC to predict malnutrition in Males and Females 

SGA Group TSFT (mm) MAC (cm) MAMC (cm) Hand Grip (kg) 

A 17.28 25.99 24.04 20.39 

B 14.73 28.97 25.75 19.62 

C 15.15 23.71 22.29 20.74 

p value <0.0001 <0.0001 <0.0001 <0.0001 

 

Discussion:  

This study evaluated the nutritional status of patients with chronic liver disease (CLD) and its 

relationship to disease severity, complications, and etiology. The results confirm that malnutrition and 
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sarcopenia are highly prevalent in CLD, with prevalence increasing alongside Child–Turcotte–Pugh 

(CTP) class, in keeping with previous Indian and international reports. 

Malnutrition, as defined by the Subjective Global Assessment (SGA), was present in 74% of patients. 

Notably, all patients with CTP C disease were malnourished. Even in CTP A cirrhosis, 20% were 

malnourished, underscoring that cirrhosis per se—through mechanisms such as hypermetabolism, bile 

acid deficiency impairing fat absorption, and muscle proteolysis—can lead to nutritional deficits. Our 

findings parallel previous reports. Carvalho et al. (102) documented malnutrition in >75% of 

advanced liver disease patients, including 95% of CTP C, 84% of CTP B, and 46% of CTP A cases. 

Similarly, Maharshi et al.(6) reported malnutrition rates of 44.5%, 73.3%, and 94.4% in CTP A, B, 

and C patients, respectively. Janota et al. (7) further demonstrated a progressive decline in 

anthropometric and bioimpedance measures with advancing CTP class. 

In our analysis, skinfold thickness, mid-arm circumference (MAC), mid-arm muscle circumference 

(MAMC), and HGS effectively differentiated well-nourished patients (SGA A) from those with mild 

or severe malnutrition (SGA B and C). BMI, however, did not differ significantly between nutritional 

categories, highlighting its unreliability in the presence of ascites or edema. 

Bedside tools such as HGS and anthropometry, which are minimally influenced by fluid status, 

emerged as valuable for early detection of malnutrition. In our cohort, HGS in male patients 

demonstrated the highest diagnostic accuracy for malnutrition (AUC = 0.84), with a prevalence of 

77% when assessed via HGS criteria. These results are in line with Maharshi et al. (6), who reported 

higher malnutrition prevalence via HGS (71.4%) compared with conventional methods (59.5%). Tai 

et al. (8) also demonstrated significant differences in anthropometry across SGA classes in 

decompensated cirrhosis, consistent with our observations. 

Using Indian reference cut-offs from Benjamin et al.(9), the prevalence of sarcopenia in our cohort 

was 66%, consistent with global estimates. Tantai et al. in 2022 (10) reported a 40–70% prevalence 

in cirrhosis, with sarcopenia conferring a 2.5-fold increase in mortality risk. Montano-Loza et al.(11) 

found reduced median survival in sarcopenic patients (19 vs 34 months). Prevalence estimates vary 

by diagnostic criteria, as noted in Simon et al.(12), who reported a pooled sarcopenia prevalence of 

33%, rising with disease severity (33% in CTP A, 36% in CTP B, 46% in CTP C). Our data reflected 

a similar gradient. 

In our study, sarcopenia was most pronounced in alcoholic liver disease, as also noted by Maharshi 

et al(6). Mechanisms include direct myotoxic effects of alcohol, reduced dietary intake, 

gastrointestinal disturbances, systemic inflammation, and alcohol-induced gut dysbiosis. 

Variceal bleed was present in 33% of patients, variceal bleeding showed no correlation with 

malnutrition or sarcopenia, consistent with literature suggesting that portal hypertension severity—

not nutritional status—drives bleeding risk. AKI occurred in 22% of patients and was significantly 

associated with sarcopenia (p = 0.011) and malnutrition (p = 0.007). These results are supported by 

EASL(13), AASLD(14), and INASL(15) guidelines, which note that sarcopenia reduces 

physiological reserve, predisposes to circulatory dysfunction, and heightens systemic inflammation, 

thereby increasing susceptibility to AKI. 

Hepatic encephalopathy found in 21% of patients, but was not statistically associated with nutritional 

status in our cohort. However, prior studies (Montano-Loza et al.,(11); Dasarathy et al.(16)) have 

demonstrated that muscle loss reduces extrahepatic ammonia clearance, predisposing to HE and 

influencing its recurrence. Spontaneous bacterial peritonitis occurred in 4% of patients, precluding 

statistical association testing. Nonetheless, literature (Nardelli et al.(17)) supports a link between 

sarcopenia, impaired immunity, and increased infection risk in cirrhosis, including SBP. 

Serum albumin was significantly lower in malnourished patients (p = 0.0002; AUC = 0.73; optimal 

cut-off = 2.8 g/dL). While albumin remains a useful nutritional marker, it also reflects hepatic 

synthetic capacity and systemic inflammation. Hemoglobin showed no association with nutritional 

status, consistent with findings by Shaheen Butt et al.(18) that anemia in CLD is multifactorial and 

not solely nutrition-related. 
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Malnutrition and sarcopenia were most frequent in alcoholic liver disease. Vieira et al.(19) and 

Oliveira et al. (20) reported more severe muscle depletion in ALD compared to viral or metabolic 

etiologies. Chronic alcohol use leads to anorexia, malabsorption, gut barrier dysfunction, and 

persistent inflammation. McClain et al. (21) highlighted the high prevalence and severity of protein–

energy malnutrition (PEM) in ALD, worsened by hospitalizations and catabolic stress.  

 

Conclusion:   

Malnutrition and sarcopenia are highly prevalent in chronic liver disease, with severity increasing 

alongside CTP class and alcoholic etiology. Simple bedside measures, such as anthropometry and 

handgrip strength, offer reliable alternatives to BMI and can facilitate early detection. Routine 

nutritional screening and timely intervention should be integral to CLD management to improve 

outcomes.  

 

Limitation:  

This single-centre, cross-sectional study from a tertiary care setting may limit generalisability. The 

absence of follow-up precludes evaluation of survival or complication outcomes. Although CT-

derived L3SMI is a reference standard, dietary intake and micronutrient status were not measured, 

and the SGA tool carries inherent subjectivity. The lack of statistical significance between 

malnutrition, sarcopenia, and hepatic encephalopathy was noted which may be due to the relatively 

small number of HE cases in our cohort, which reduces statistical power. Potential confounders, such 

as socioeconomic status, alcohol abstinence duration, and comorbidities, were not fully accounted 

for. 
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