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The Consumer Protection Act (CPA), enacted in 1986 and amended in 2019, 

significantly reshaped the medico-legal environment in India by formally 

bringing healthcare services within its purview. This has led to a paradigm 

shift in the doctor-patient relationship, emphasizing patient rights, 

accountability, and the legal responsibility of healthcare providers. The 

objective is to review and interpret existing literature on the application and 

impact of the Consumer Protection Act in Indian medical practice, with 

particular attention to litigation trends, key legal judgments, documentation 

practices, and the implications of the 2019 amendment. 

Sarcopenia is a common and clinically important complication of chronic liver 

disease (CLD), associated with poor functional capacity, hepatic 

decompensation, and adverse outcomes. This hospital-based observational 

study was conducted in the Department of General Medicine, Shyam Shah 

Medical College and associated hospitals over one year and included 100 

patients with CLD. Demographic characteristics, etiology, biochemical 

parameters, Child–Pugh class, and MELD-Na scores were recorded. Muscle 

strength was assessed using hand grip strength (HGS) measured by a 

dynamometer, while muscle mass was evaluated by ultrasonography-guided 

thigh muscle thickness (TMT). The majority of patients were males (68%), 

with most belonging to the 41–60 years age group, and alcoholic liver disease 

was the most common etiology (40%). Reduced HGS and TMT were observed 

in 58% and 54% of patients, respectively, while sarcopenia was present in 

52% of cases. A strong positive correlation was found between HGS and TMT 

(r = +0.68, p < 0.001), and both parameters showed a significant decline with 

increasing Child–Pugh class (p < 0.001). Sarcopenia was significantly 

associated with hepatic decompensation events, including ascites, hepatic 

encephalopathy, variceal bleeding, and jaundice. HGS <22 kg demonstrated a 

sensitivity of 78.8% and specificity of 75.0%, whereas TMT <34 mm showed 

a sensitivity of 76.9% and specificity of 72.9% for predicting sarcopenia. 

These findings indicate that USG-guided thigh muscle thickness and hand grip 

strength are simple, non-invasive, reliable, and cost-effective tools for the 

assessment of sarcopenia in CLD patients, with significant correlations to 

disease severity and decompensation, making them valuable for early 

identification of high-risk patients and prognostic evaluation. 

Keywords: Chronic liver disease, Sarcopenia, Hand grip strength, Thigh 

muscle thickness, Ultrasonography, Child-Pugh class, MELD-Na score, 

Muscle wasting. 
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INTRODUCTION 
 

Chronic liver disease (CLD) is a major cause of 

morbidity and mortality worldwide and represents a 

significant healthcare burden. It is characterized by 

progressive destruction and regeneration of liver 

parenchyma leading to fibrosis, cirrhosis, and 

eventually liver failure.[1]. Common etiologies 

include alcohol-related liver disease, chronic viral 

hepatitis, autoimmune liver disorders, and metabolic 

dysfunction–associated steatotic liver disease 

(MASLD). As liver disease progresses, patients 

develop complications such as portal hypertension, 

ascites, spontaneous bacterial peritonitis, variceal 

hemorrhage, hepatic encephalopathy, and 

hepatocellular carcinoma, all of which contribute 

substantially to poor quality of life and increased 

mortality.[3]. 

In recent years, sarcopenia has emerged as an 

important extrahepatic manifestation of chronic liver 

disease. Sarcopenia is defined as a progressive and 

generalized loss of skeletal muscle mass, muscle 

strength, and physical performance. It is 

increasingly recognized as an independent predictor 

of adverse outcomes in CLD patients, including 

prolonged hospitalization, increased susceptibility to 

infections, poor response to treatment, higher risk of 

hepatic decompensation, and reduced survival3. The 

prevalence of sarcopenia among patients with liver 

cirrhosis varies widely, ranging from 30% to 70%, 

depending on the severity of liver dysfunction and 

the diagnostic criteria used.[4]. 

The development of sarcopenia in CLD is 

multifactorial. Chronic liver dysfunction results in 

alterations in protein, carbohydrate, and lipid 

metabolism, leading to increased protein catabolism 

and decreased protein synthesis. Additional 

contributing factors include reduced dietary intake 

due to anorexia, nausea, early satiety from ascites, 

malabsorption, hormonal disturbances, chronic 

systemic inflammation, hyperammonemia, and 

decreased physical activity. Recurrent episodes of 

hepatic decompensation and prolonged hospital 

stays further accelerate muscle wasting. 

Consequently, loss of skeletal muscle mass and 

strength has become an important indicator of 

nutritional status and disease progression in patients 

with chronic liver disease.[5]. 

Assessment of sarcopenia requires evaluation of 

both muscle mass and muscle strength. Hand grip 

strength (HGS) has gained widespread acceptance 

as a simple, inexpensive, and reliable measure of 

muscle strength and functional capacity. It can be 

performed easily at the bedside using a handheld 

dynamometer and has shown significant correlation 

with frailty, nutritional status, and clinical outcomes 

in patients with chronic liver disease. Several 

studies have demonstrated that reduced hand grip 

strength is associated with increased risk of 

complications, poor quality of life, and higher 

mortality among cirrhotic patients.[6]. 

Assessment of muscle mass traditionally relies on 

imaging modalities such as computed tomography 

(CT), magnetic resonance imaging (MRI), and dual-

energy X-ray absorptiometry (DEXA). However, 

these techniques are expensive, less accessible, and 

may not be suitable for routine clinical use. 

Ultrasonography (USG)-guided measurement of 

thigh muscle thickness (TMT) has emerged as a 

practical alternative for evaluating skeletal muscle 

mass.[7]. Ultrasonography is non-invasive, radiation-

free, readily available, cost-effective, and can be 

repeated frequently. Measurement of thigh muscle 

thickness provides an objective assessment of 

peripheral muscle mass and has shown promising 

utility in identifying sarcopenia and monitoring 

nutritional status in various chronic diseases, 

including liver disease.[8]. 

Despite the growing recognition of sarcopenia as an 

important prognostic factor in chronic liver disease, 

comparative studies evaluating the relationship 

between muscle mass measured by USG-guided 

thigh muscle thickness and muscle strength assessed 

by hand grip strength remain limited, particularly in 

resource-constrained settings. Establishing the 

correlation between these two simple bedside tools 

may facilitate early diagnosis of sarcopenia and 

improve risk stratification in CLD patients.[9].  

Therefore, the present study was undertaken in the 

Department of General Medicine, Shyam Shah 

Medical College and Associated Hospitals, Rewa, to 

evaluate the correlation between USG-guided thigh 

muscle mass and hand grip strength in patients with 

chronic liver disease, assess the prevalence of 

sarcopenia, and study their prognostic implications 

in relation to disease severity. 

 

MATERIALS AND METHODS 
 

Study Design and Setting: This hospital-based 

cross-sectional observational study was conducted 

over a period of one year in the Department of 

General Medicine, Shyam Shah Medical College 

and Associated Hospitals, Rewa, Madhya Pradesh.  

Study Population: A total of 100 patients aged ≥18 

years with clinically, biochemically, and 

radiologically confirmed chronic liver disease 

(CLD) were included after obtaining informed 

written consent. Patients with acute liver failure, 

hepatocellular carcinoma, severe ascites interfering 

with ultrasonographic assessment, neuromuscular 

disorders, upper limb deformities, or critical illness 

were excluded. 

Clinical Assessment: Detailed demographic and 

clinical data were recorded. Disease severity was 

assessed using the Child–Turcotte–Pugh (CTP) 

classification based on serum bilirubin, serum 

albumin, INR, ascites, and hepatic encephalopathy. 

Hand Grip Strength Measurement: Hand grip 

strength (HGS) was measured using a calibrated 

hand-held dynamometer. Three readings were 

obtained from the dominant hand with the patient 
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seated and the elbow flexed at 90°, and the highest 

value was recorded in kilograms (kg). 

Ultrasonographic Assessment of Thigh Muscle 

Mass: Thigh muscle thickness was measured using 

a high-resolution ultrasound machine with a 7–12 

MHz linear probe. Measurements were taken at the 

midpoint between the anterior superior iliac spine 

and the superior border of the patella on the 

dominant leg. The average of three readings was 

considered for analysis. 

Assessment of Sarcopenia: Sarcopenia was 

assessed using both hand grip strength and 

ultrasonography-guided thigh muscle thickness. 

Patients with reduced muscle strength and muscle 

mass were classified as sarcopenic. 

Statistical Analysis: Data were entered into 

Microsoft Excel and analyzed using SPSS software. 

Continuous variables were expressed as mean ± 

standard deviation, while categorical variables were 

presented as frequencies and percentages. Student’s 

t-test, one-way ANOVA, Chi-square test, and 

Pearson’s correlation coefficient were used as 

appropriate. A p-value <0.05 was considered 

statistically significant.  

Ethical Considerations: The study was approved 

by the Institutional Ethics Committee, and written 

informed consent was obtained from all participants 

before enrollment. Confidentiality of patient 

information was maintained throughout the study. 

 

RESULTS 

 

Among the 100 patients studied, the largest 

proportion belonged to the 41–50 years age group 

(26%), followed by 51–60 years (24%), indicating 

that chronic liver disease predominantly affected 

middle-aged individuals. Male patients constituted 

68% of the study population, demonstrating a clear 

male predominance. Regarding etiology, alcohol-

related liver disease was the most common cause of 

CLD (40%), followed by viral hepatitis (30%) and 

metabolic dysfunction-associated steatotic liver 

disease (MASLD) (20%). These findings suggest 

that alcohol consumption remains a major 

contributor to chronic liver disease in the study 

population. 

 

Table 1: Disease Severity and Sarcopenia Profile among CLD Patients 

Parameter Category Number (n)     Percentage (%) 

Child-Pugh Class A 30 30.0 

 B 40 40.0 

 C 30 30.0 

MELD-Na Score <10 18 18.0 

10–19 42 42.0 

20–29 28 28.0 

≥30 12 12.0 

Low Hand Grip Strength Present 58 58.0 

Low Thigh Muscle Thickness Present 54 54.0 

Sarcopenia Present 52 52.0 

 

Assessment of disease severity revealed that the 

majority of patients belonged to Child-Pugh Class B 

(40%), while Classes A and C each comprised 30% 

of cases. Most patients had MELD-Na scores 

between 10 and 19 (42%), indicating moderate 

disease severity. Low hand grip strength was 

observed in 58% of patients, whereas reduced thigh 

muscle thickness was found in 54%. Overall, 

sarcopenia was present in 52% of the study 

population. These findings demonstrate a substantial 

burden of muscle wasting and impaired muscle 

function among patients with chronic liver disease. 

 

Table 2: Comparison of Hand Grip Strength and Thigh Muscle Thickness According to Gender 

Parameter Category Number (n)     Percentage (%) 

Hand Grip Strength (kg) 24.8 ± 6.2 16.5 ± 4.8 <0.001 

Thigh Muscle Thickness (mm) 37.9 ± 6.5 34.8 ± 6.1 0.020 

 

Male patients demonstrated significantly higher 

muscle strength and muscle mass compared with 

female patients. The mean hand grip strength among 

males was 24.8 ± 6.2 kg compared to 16.5 ± 4.8 kg 

among females, and this difference was highly 

significant (p < 0.001). Similarly, mean thigh 

muscle thickness was significantly greater in males 

(37.9 ± 6.5 mm) than in females (34.8 ± 6.1 mm) (p 

= 0.020). These findings reflect the expected 

physiological differences in skeletal muscle mass 

and strength between genders. 

 

Table 3: Association of Hand Grip Strength, Thigh Muscle Thickness and Sarcopenia with Child-Pugh Class 

Parameter Category Number (n)     Percentage (%) Parameter 

Mean HGS (kg) 28.2 ± 5.1 23.5 ± 4.8 19.1 ± 5.3 <0.001 

Mean TMT (mm) 41.2 ± 5.2 36.5 ± 5.7 31.4 ± 6.0 <0.001 

Sarcopenia Present (n) 8 20 24 <0.001 
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A significant decline in both hand grip strength and 

thigh muscle thickness was observed with 

increasing severity of liver disease. Patients in 

Child-Pugh Class A exhibited the highest mean 

hand grip strength (28.2 ± 5.1 kg) and thigh muscle 

thickness (41.2 ± 5.2 mm), while those in Child-

Pugh Class C had the lowest values (19.1 ± 5.3 kg 

and 31.4 ± 6.0 mm, respectively). Furthermore, the 

prevalence of sarcopenia increased progressively 

with worsening Child-Pugh class, from 8 cases in 

Class A to 24 cases in Class C. These findings 

indicate a strong association between progressive 

hepatic dysfunction and deterioration of skeletal 

muscle mass and strength. 

 

Table 4: Correlation between Hand Grip Strength and Thigh Muscle Thickness 

Variable Correlation Coefficient (r) p-value 

HGSvsTMT +0.68 <0.001 

 

Pearson’s correlation analysis demonstrated a strong 

positive correlation between hand grip strength and 

thigh muscle thickness (r = +0.68, p < 0.001). This 

indicates that patients with greater muscle mass 

tended to have better muscle strength, whereas 

reduced thigh muscle thickness was associated with 

diminished hand grip strength. The significant 

correlation supports the validity of both parameters 

as complementary measures for assessing 

sarcopenia in chronic liver disease. 

 

Table 5: Diagnostic Performance of Hand Grip Strength and Thigh Muscle Thickness for Predicting Sarcopenia 

Parameter Cut-off Value   

Sensitivity (%)   

Specificity (%)   

p-value 

Parameter Cut-off Value   

Sensitivity (%)   

Specificity (%)   p-

value 

Parameter 

Hand Grip Strength <22 kg 78.8 75.0 <0.001 

Thigh Muscle Thickness <34 mm 76.9 72.9 <0.001 

 

Hand grip strength and ultrasonography-guided 

thigh muscle thickness demonstrated good 

diagnostic performance for identifying sarcopenia. 

A hand grip strength cut-off value of <22 kg showed 

a sensitivity of 78.8% and specificity of 75.0%, 

whereas a thigh muscle thickness cut-off value of 

<34 mm demonstrated a sensitivity of 76.9% and 

specificity of 72.9%. Both parameters were 

statistically significant predictors of sarcopenia (p < 

0.001). These results suggest that HGS and TMT are 

reliable, simple, and non-invasive tools for 

screening and evaluating sarcopenia in patients with 

chronic liver disease. 

 

DISCUSSION 

 

Chronic liver disease (CLD) is frequently associated 

with sarcopenia, which adversely affects functional 

status, quality of life, and survival. In the present 

study, conducted among 100 CLD patients, a high 

prevalence of sarcopenia was observed, and both 

hand grip strength (HGS) and ultrasonography-

guided thigh muscle thickness (TMT) showed 

significant associations with disease severity.[10-18] 

Most patients belonged to the middle-aged age 

group, particularly 41–50 years (26%) and 51–60 

years (24%). Similar observations were reported by 

Mehta SK et al. (2023), Suresh A et al. (2023), and 

Mukherjee et al. (2017). Male predominance (68%) 

in our study was also comparable to findings by 

Mehta SK et al. (2023) and Sagnelli E et al. (2018). 

Alcohol-related liver disease was the commonest 

etiology (40%), followed by viral hepatitis (30%) 

and MASLD (20%), which is consistent with reports 

by Swaroop S et al. (2023) and Mukherjee et al. 

(2017).[19-30] 

Biochemical abnormalities such as anemia, 

thrombocytopenia, renal dysfunction, and vitamin 

deficiencies were common. Reduced hemoglobin 

levels were comparable to findings by Joshi D et al. 

(2023) and Ware S et al. (2022), while 

thrombocytopenia was similar to observations by 

Dr. Manjeet Singh et al. (2025). Vitamin D 

deficiency noted in our patients agrees with studies 

by Narayanasamy K et al. (2019), Khan MA et al. 

(2019), Zafar Abdul Nabi et al. (2024), and Jamil Z 

et al. (2018), highlighting its contribution to muscle 

weakness and sarcopenia.[31-37] 

Assessment of disease severity revealed that 70% of 

patients belonged to Child–Pugh Classes B and C, 

indicating advanced liver dysfunction. Similar 

findings were reported by Suresh A et al. (2023), 

while Mehta SK et al. (2023) observed a greater 

proportion of Child–Pugh A patients. Comparable 

MELD-Na score distributions were reported by Al-

Dholae MHH (2023), Goudsmith BF et al. (2022), 

and Kim JW et al. (2023).[38-43] 

Muscle strength and muscle mass were significantly 

reduced in CLD patients. Mean HGS was lower in 

females than males, similar to observations by 

Nishikawa H et al. (2018, 2019) and Yoh K et al. 

(2020). Mean TMT was also lower among females 

and comparable to ultrasound-based findings by 

Hida T et al. (2018). Reduced HGS (58%) and TMT 

(54%) reflected a substantial burden of sarcopenia, 

supporting findings by Rajendiran et al. (2024) and 

Rao NS et al. (2022).[44-47] 

The overall prevalence of sarcopenia was 52%, 

which is comparable to reports by Chennapareddy 

VKR et al. (2026), Mazeaud S et al. (2023), and He 

S et al. (2025). Both HGS and TMT declined 

significantly with increasing Child–Pugh class, and 

sarcopenia became more frequent in advanced liver 
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disease. Similar associations were reported by 

Sundar S et al. (2025), John II et al. (2025), 

Ciocîrlan M et al. (2017), Saeidi R et al. (2026), and 

Majeed T et al. (2024).[48-53] 

Sarcopenic patients had significantly lower HGS 

and TMT values and experienced more hepatic 

decompensation events, including ascites, 

encephalopathy, variceal bleeding, and jaundice. 

These findings are consistent with studies by Xiao L 

et al. (2023), Salama MM et al. (2023), Hida T et al. 

(2018), Tandon P et al. (2021), Thyloor Kenchappa 

S et al. (2023), and Tuo S et al. (2024), emphasizing 

the prognostic importance of sarcopenia in CLD. 

Diagnostic analysis showed that both HGS and 

TMT were effective tools for detecting sarcopenia, 

with HGS demonstrating slightly better 

performance. Similar diagnostic utility of 

ultrasound-based muscle assessment has been 

reported by Hida T et al. (2018), Rao NS et al. 

(2022), and Yang S et al. (2025).  

Overall, the present study demonstrates that 

sarcopenia is highly prevalent in chronic liver 

disease and is strongly associated with disease 

severity and hepatic decompensation. Hand grip 

strength and ultrasonography-guided thigh muscle 

thickness are simple, reliable, and non-invasive 

bedside tools that can aid in early identification, risk 

stratification, and management of CLD patients. 

 

CONCLUSION 

 

The present study demonstrated a high prevalence of 

sarcopenia among patients with chronic liver 

disease, with a significant association with disease 

severity and hepatic decompensation. Both hand 

grip strength (HGS) and ultrasonography-guided 

thigh muscle thickness (TMT) declined 

progressively with worsening Child–Pugh class and 

MELD-Na scores. Sarcopenic patients had lower 

muscle strength and muscle mass and experienced 

more complications. HGS showed slightly better 

diagnostic performance, although both HGS and 

TMT were reliable, non-invasive, and cost-effective 

tools. Routine assessment of these parameters may 

facilitate early detection of sarcopenia and improve 

clinical outcomes in CLD patients. 

 

REFERENCES 
 
1. Sharma A, Nagalli S. Chronic Liver Disease. [Updated 

2023 Jul 3]. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2026 Jan 

2. Gan C, Yuan Y, Shen H, Gao J, Kong X, Che Z, Guo Y, 

Wang H, Dong E, Xiao J. Liver diseases: epidemiology, 
causes, trends and predictions. Signal Transduct Target 

Ther. 2025 Feb 5;10(1):33. 

3. Goyal MK, Chowdhary R, Vohra C, Patel M, Kalra S, 
Mehta M, McNulty R, Goyal K, Vuthaluru AR, Goyal O. 

Current management strategies for sarcopenia and frailty in 

cirrhosis: Missing link in transplant candidacy. World J 
Hepatol. 2026 Jan 27;18(1):115048. 

4. Dhaliwal A, Armstrong MJ. Sarcopenia in cirrhosis: A 

practical overview. Clin Med (Lond). 2020 Sep;20(5):489-
492. 

5. Kumar R, Prakash SS, Priyadarshi RN, Anand U. 

Sarcopenia in Chronic Liver Disease: A Metabolic 

Perspective. J Clin Transl Hepatol. 2022 Dec 

28;10(6):1213-1222. 

6. Klimek K, Gdańska A, Jurys T, Sadowska-Krępa E, Grajek 
M. Handgrip Strength and Muscle Mass Indices in the 

Assessment of Muscle Strength and Muscle Mass 

Parameters in Women Aged 65-75 Years with Low 
Physical Activity. Nutrients. 2026 Feb 28;18(5):795. 

7. Mortellaro S, Triggiani S, Mascaretti F, Galloni M, Garrone 

O, Carrafiello G, Ghidini M. Quantitative and Qualitative 
Radiological Assessment of Sarcopenia and Cachexia in 

Cancer Patients: A Systematic Review. J Pers Med. 2024 

Feb 24;14(3):243. 
8. Hida T, Ando K, Kobayashi K, Ito K, Tsushima M, 

Kobayakawa T, Morozumi M, Tanaka S, Machino M, Ota 

K, Kanbara S, Ito S, Ishiguro N, Hasegawa Y, Imagama S. 

＜Editors' Choice＞ Ultrasound measurement of thigh 

muscle thickness for assessment of sarcopenia. Nagoya J 

Med Sci. 2018 Nov;80(4):519-527. 
9. Dasarathy S, Merli M. Sarcopenia from mechanism to 

diagnosis and treatment in liver disease. J Hepatol. 2016 
Dec;65(6):1232-1244. 

10. Mehta SK, Sunny S, Nafe Z, Priyadarshi K, Singh PK. 

Trends of Chronic Liver Disease in a Tertiary Care Centre 
in the Eastern Part of India: A Retrospective Study. Cureus. 

2023 Mar 25;15(3):e36662. 

11. Suresh, A., & M. , P. (2023). An observational study to 
assess the clinical profiles of patients with chronic liver 

disease. International Journal of Advances in Medicine, 

10(7), 511–517. 
12. Mukherjee PS, Vishnubhatla S, Amarapurkar DN, Das K, 

Sood A, Chawla YK, Eapen CE, Boddu P, Thomas V, 

Varshney S, Hidangmayum DS, Bhaumik P, Thakur B, 
Acharya SK, Chowdhury A. Etiology and mode of 

presentation of chronic liver diseases in India: A multi 

centric study. PLoS One. 2017 Oct 26;12(10):e0187033. 
13. Sagnelli E, Stroffolini T, Sagnelli C, Pirisi M, Babudieri S, 

Colloredo G, Russello M, Coppola N, Gaeta GB, 

Cacopardo B, De Luca M, Almasio PL; EPACRON study 

group. Gender differences in chronic liver diseases in two 

cohorts of 2001 and 2014 in Italy. Infection. 2018 

Feb;46(1):93-101. doi: 10.1007/s15010-017-1101-5. Epub 
2017 Nov 17. PMID: 29150796. 

14. Swaroop S, Vaishnav M, Arora U, Biswas S, Aggarwal A, 

Sarkar S, Khanna P, Elhence A, Kumar R, Goel A, 
Shalimar. Etiological Spectrum of Cirrhosis in India: A 

Systematic Review and Meta-analysis. J Clin Exp Hepatol. 

2024 Mar-Apr;14(2):101291. doi: 
10.1016/j.jceh.2023.10.002. Epub 2023 Oct 9. PMID: 

38544766; PMCID: PMC10964076. 

15. Joshi D, Akram M, Das K, Kala M. A Cross-Sectional 
Study of the Haematological Profile of Patients With 

Chronic Liver Disease (CLD). Cureus. 2023 Jun 

5;15(6):e40003. 
16. Ware, S. . (2022). ASSESSMENT OF 

HAEMATOLOGICAL AND BIOCHEMICAL MARKERS 

IN CHRONIC LIVER DISEASE: A CROSS-SECTIONAL 
STUDY OF DISEASE SEVERITY AND PATIENT 

MANAGEMENT. International Journal of Medical and 

Biomedical Studies, 6(6). 
17. Dr.Manjeet Singh, Dr.Ajay Pal Singh, & Dr.Vedant 

Sharma. (2025). A STUDY OF HEMATOLOGICAL 

PROFILES IN CHRONIC LIVER DISEASE WITH 
SPECIAL REFERENCE TO ANEMIA, 

THROMBOCYTOPENIA, AND LEUKOPENIA. Journal 

of Population Therapeutics and Clinical Pharmacology, 
32(9), 979-987. 

18. Narayanasamy K, Karthick R, Raj AK. High Prevalent 

Hypovitaminosis D Is Associated with Dysregulation of 
Calcium-parathyroid Hormone-vitamin D Axis in Patients 

with Chronic Liver Diseases. J Clin Transl Hepatol. 2019 
Mar 28;7(1):15-20. doi: 10.14218/JCTH.2018.00018. Epub 

2018 Oct 26. PMID: 30944814; PMCID: PMC6441643. 

19. Khan MA, Dar HA, Baba MA, Shah AH, Singh B, Shiekh 
NA. Impact of Vitamin D Status in Chronic Liver Disease. J 

Clin Exp Hepatol. 2019 Sep-Oct;9(5):574-580. 



3387 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July-September 2026 (www.ijmedph.org) 

 

20. Zafar Abdul Nabi, Faroz Khan, Sassi Manzoor Hassan, 

Abdul Wahid, Waqar Azeem Taj, & Abdul Bari Baloch. 

(2024). VITAMIN D DEFICIENCY IN PATIENTS WITH 

CHRONIC LIVER DISEASE: A SINGLE CENTRE 

CROSS SECTIONAL STUDY. Journal of Population 
Therapeutics and Clinical Pharmacology, 31(11), 2353-

2357. 

21. Jamil Z, Arif S, Khan A, Durrani AA, Yaqoob N. Vitamin 
D Deficiency and Its Relationship with Child-Pugh Class in 

Patients with Chronic Liver Disease. J Clin Transl Hepatol. 

2018 Jun 28;6(2):135-140. 
22. Tsoris A, Marlar CA. Use Of The Child Pugh Score In 

Liver Disease. [Updated 2023 Mar 13]. In: StatPearls 

[Internet]. Treasure Island (FL): StatPearls Publishing; 2026 
Jan 

23. Shetty K, Rybicki L, Carey WD. The Child-Pugh 

classification as a prognostic indicator for survival in 
primary sclerosing cholangitis. Hepatology. 1997 May 

1;25(5):1049-53. 

24. Kok B, Abraldes JG. Child–Pugh classification: time to 
abandon?. InSeminars in liver disease 2019 Feb (Vol. 39, 

No. 01, pp. 096-103). Thieme Medical Publishers. 

25. Soh H, Chun J, Hong SW, Park S, Lee YB, Lee HJ, Cho EJ, 
Lee JH, Yu SJ, Im JP, Kim YJ, Kim JS, Yoon JH. Child-

Pugh B or C Cirrhosis Increases the Risk for Bleeding 

Following Colonoscopic Polypectomy. Gut Liver. 2020 
Nov 15;14(6):755-764. 

26. Al-Dholae MHH, Salah MK, Al-Ashmali OY, Al Mokdad 

ASM, Al-Madwami MA. Thrombocytopenia (TCP), MELD 
Score, and Fibrosis Index (FI) Among Hospitalized Patients 

with Chronic Liver Disease (CLD) in Ma'abar City, Dhamar 

Governorate, Yemen: A Cross-Sectional Study. Hepat Med. 
2023 Apr 28;15:43-50. 

27. Goudsmit BF, Putter H, Tushuizen ME, de Boer J, Vogelaar 

S, Alwayn IP, van Hoek B, Braat AE. Validation of the 
Model for End-stage Liver Disease sodium (MELD-Na) 

score in the Eurotransplant region. American Journal of 

Transplantation. 2021 Jan 1;21(1):229-40. 
28. Kim JW, Kim JH, Choe WH, Kwon SY, Yoo BC. MELD-

GRAIL-Na Is a Better Predictor of Mortality Than MELD 

in Korean Patients with Cirrhosis. Medicina. 2023 Mar 
16;59(3):592. 

29. Nishikawa H, Enomoto H, Yoh K, Iwata Y, Sakai Y, 

Kishino K, Ikeda N, Takashima T, Aizawa N, Takata R, 
Hasegawa K, Ishii N, Yuri Y, Nishimura T, Iijima H, 

Nishiguchi S. Health-Related Quality of Life in Chronic 

Liver Diseases: A Strong Impact of Hand Grip Strength. J 
Clin Med. 2018 Dec 15;7(12):553. 

30. Yoh K, Nishikawa H, Enomoto H, Iwata Y, Ikeda N, 

Aizawa N, Nishimura T, Iijima H, Nishiguchi S. Grip 
Strength: A Useful Marker for Composite Hepatic Events in 

Patients with Chronic Liver Diseases. Diagnostics (Basel). 
2020 Apr 20;10(4):238. 

31. Nishikawa H, Enomoto H, Yoh K, Iwata Y, Sakai Y, 

Kishino K, Ikeda N, Takashima T, Aizawa N, Takata R, 
Hasegawa K, Ishii N, Yuri Y, Nishimura T, Iijima H, 

Nishiguchi S. Significant Correlation Between Grip 

Strength and m2bpgi in Patients with Chronic Liver 
Diseases. J Clin Med. 2019 Sep 1;8(9):1359. 

32. Hida T, Ando K, Kobayashi K, Ito K, Tsushima M, 

Kobayakawa T, Morozumi M, Tanaka S, Machino M, Ota 
K, Kanbara S, Ito S, Ishiguro N, Hasegawa Y, Imagama S. 

＜Editors' Choice＞ Ultrasound measurement of thigh 

muscle thickness for assessment of sarcopenia. Nagoya J 
Med Sci. 2018 Nov;80(4):519-527. 

33. Rao NS, Chandra A, Saran S, Lohiya A. Ultrasound for 

thigh muscle thickness is a valuable tool in the diagnosis of 
sarcopenia in Indian patients with predialysis chronic 

kidney disease. Osteoporos Sarcopenia. 2022 Jun;8(2):80-

85. 
34. Son, S.W.; Song, D.S.; Chang, U.I.; Yang, J.M. Definition 

of Sarcopenia in Chronic Liver Disease. Life 2021, 11, 349. 
35. Rajendiran S, Pai GM, Verma V, Rajappa S, Bhat A, Gaba 

S, Thatte M. Normative data of grip strength and pinch 

strength in the Indian population. Indian Journal of Plastic 
Surgery. 2024 Aug;57(04):256-62. 

36. Mazeaud S, Zupo R, Couret A, Panza F, Sardone R, 

Castellana F. Prevalence of Sarcopenia in Liver Cirrhosis: 

A Systematic Review and Meta-Analysis. Clin Transl 

Gastroenterol. 2023 Jul 1;14(7):e00584. 

37. He S, Liu CH, Wang Y, Li Z, Liu Z, Zeng H, Sun G. The 
prognostic value of sarcopenia in acute-on-chronic liver 

failure: a systematic review and meta-analysis. BMC 

gastroenterology. 2025 Apr 26;25(1):300. 
38. Chennapareddy VKR, Subramanyam S, Koushik AK, 

Mounika A, Sarath DS, Basha F, Nadella N. Evaluation of 

Diagnostic Tools of Sarcopenia in Chronic Liver Disease: A 
Cross-Sectional Observational Study. Cureus. 2026 Jan 

1;18(1):e100548. doi: 10.7759/cureus.100548. PMID: 

41625024; PMCID: PMC12859681. 
39. Anand A, Saraya A. Assessment of Sarcopenia in Chronic 

Liver Disease: Indian Perspective. Clin Liver Dis 

(Hoboken). 2021 Jul 22;18(3):164-167. 
40. Sunder S, Yadav NL, Sharma PN. Hand Grip Strength as a 

Functional Marker of Sarcopenia in Liver Cirrhosis: 

Evidence from an Indian Cohort. The Journal of the 
Association of Physicians of India. 2025 Dec;73(12):40-3. 

41. MARUVADA SS, SORNAVALLI V, MARIRAJ I, 

BALAGANAPATHI P. Hand grip strength in patients with 
chronic liver disease and its reliability as a marker for 

malnutrition. Romanian JouRnal of medical PRactice. 2025 

Jan 1;20(1):103. 
42. John II, Kamlesh Kumar MJ, Koppath Parammal F, 

Abraham SE, Adem S, N S I, Rathod MB. Evaluating 

Sarcopenia Prevalence in Cirrhotic Patients and Its 
Association With Child-Turcotte-Pugh and MELD (Model 

for End-Stage Liver Disease) Scores: A Cross-Sectional 

Study. Cureus. 2025 Nov 19;17(11):e97292. 
43. Ciocîrlan M, Cazan AR, Barbu M, Mănuc M, Diculescu M, 

Ciocîrlan M. Subjective Global Assessment and Handgrip 

Strength as Predictive Factors in Patients with Liver 
Cirrhosis. Gastroenterol Res Pract. 2017;2017:8348390. 

44. Saeidi R, Mc Gettigan N, Hanley M, Morrin M, Ryan J, 

Boland K. Thigh ultrasound is a valid measurement for 
sarcopenia and fat mass analysis in patients with cirrhosis. 

Clinical Nutrition Open Science. 2026 Jan 23:100628. 

45. Aghi S, Dhingra U, Sindwani G, Yadav A, Benjamin J, 
Bansal K, Pamecha V, Tempe DK. Ultrasound assessment 

of abdominal wall muscle thickness in liver transplant 

recipients and healthy donors: a comparative study for the 
assessment of sarcopenia. J Ultrason. 2025 Jun 

30;25(101):20250020. 

46. Majeed T, Sharma B, Sharma R, Bodh V, Chauhan A, 
Surya M, Mir BA, Sharma N, Sharma D. Sarcopenia in 

cirrhosis: Unraveling the prevalence and relationships with 

liver disease severity and complications. Indian J 
Gastroenterol. 2024 Aug;43(4):813-820. 

47. Xiao L, Dai M, Zhao F, Shen Y, Kwan RY, Salvador JT, 
Zhang L, Luo Y, Liu Q, Yang P. Assessing the risk factors 

associated with sarcopenia in patients with liver cirrhosis: A 

case–control study. Scientific reports. 2023 Dec 
9;13(1):21845. 

48. Salama MM, Bayoumi EM, Sayed MM, Abdul-Rahman 

SA, Saleh SA, Zaky AS, Mohamed GA. Evaluation of 
handgrip strength as a predictor of sarcopenia in patients 

with HCV-related cirrhosis. Egyptian Liver Journal. 2023 

May 15;13(1):24. 
49. Shasthry V, Kapoor PB, Tripathi H, Kumar G, Joshi YK, 

Benjamin J. Handgrip strength: Best practice for a rapid 

nutrition screening and risk stratification in male patients 
with alcoholic liver cirrhosis, a classification and regression 

tree analysis study. Nutr Clin Pract. 2024 Apr;39(2):475-

484. doi: 10.1002/ncp.10882. Epub 2022 Jul 8. PMID: 
35801707. 

50. Thyloor Kenchappa S, Sharma S, Kumar M, Ghuman SS, 

Arora A, Ranjan P. A Prospective Study of Prevalence and 
Impact of Sarcopenia on Short-term Mortality in 

Hospitalized Patients with Liver Cirrhosis. J Clin Exp 

Hepatol. 2023 Nov-Dec;13(6):946-954. 
51. Tandon P, Montano-Loza AJ, Lai JC, Dasarathy S, Merli 

M. Sarcopenia and frailty in decompensated cirrhosis. 

Journal of hepatology. 2021 Jul 1;75:S147-62. 



3388 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July-September 2026 (www.ijmedph.org) 

 

52. Tuo S, Yeo YH, Chang R, Wen Z, Ran Q, Yang L, Fan Q, 

Kang J, Si J, Liu Y, Shi H, Li Y, Yuan J, Liu N, Dai S, Guo 

X, Wang J, Ji F, Tantai X. Prevalence of and associated 

factors for sarcopenia in patients with liver cirrhosis: A 

systematic review and meta-analysis. Clin Nutr. 2024 
Jan;43(1):84-94. doi: 10.1016/j.clnu.2023.11.008. Epub 

2023 Nov 14. PMID: 38016243. 

53. Yang F, Zhu L, Cao B, Zeng L, Yuan Z, Tian Y, Li Y, 

Chen X. Accuracy of ultrasound measurements of muscle 

thickness in identifying older patients with sarcopenia and 

its impact on frailty: a systematic review and meta-analysis. 

Journal of the American Medical Directors Association. 
2025 Feb 1;26(2):105419. 

 


