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Background: Cirrhosis represents the end stage of chronic liver disease (CLD), commonly complicated by malnutrition, sarcopenia, thyroid 

dysfunction, and micronutrient deficiencies. These factors may affect disease severity and prognosis but remain underexplored in the Indian 

population. The objective is to assess the nutritional, clinical and thyroid profiles of liver cirrhosis patients in a tertiary care center and to find 

their association with the severity of liver cirrhosis. Material and Methods: This cross-sectional study was conducted at a tertiary care hospital 

in North-western India. One hundred adult patients diagnosed with liver cirrhosis were assessed through clinical evaluation & laboratory tests 

(including liver function, thyroid profile, vitamin B12 and vitamin D levels), and classified as per severity of cirrhosis using CTP scores. 

Results: The mean age of the participants was 59.2 ± 8.46 years and 85% were male. The leading cause was alcoholic liver disease (46%) 

followed by viral hepatitis (26%). Most patients were in CTP Class C (60%). The most predominant symptoms were abdominal distension 

(80%) and anorexia (74%), while predominant clinical signs were ascites (69%), icterus (65%) and pallor (63%). A statistically significant 

association was found between advance CTP class and worsening liver function parameters: higher bilirubin, prolonged PT-INR, and lower 

albumin levels (p < 0.001). Serum TSH levels were significantly lower in patients with higher CTP classes (p = 0.026), while T3 and T4 levels 

showed no significant variation across CTP classes. Serum vitamin D levels declined significantly with increasing severity of cirrhosis (p = 

0.022). In contrast, Serum vitamin B12 levels showed increasing trend with disease progression, though this association was not statistically 

significant (p = 0.258). Conclusion: Progression of liver cirrhosis is associated with reductions in TSH and vitamin D levels, along with an 

increase vitamin B12 levels, emphasizing their potential as indicators of disease severity. Regular assessment of nutritional and thyroid profiles 

in cirrhotic patients could improve patient management and clinical outcomes. 
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INTRODUCTION 
 

Chronic liver disease (CLD) is characterized by the gradual 

decline of liver structure and function, often accompanied by 

complications of portal hypertension such as ascites, 

splenomegaly, gastrointestinal bleeding and hepatic 

encephalopathy. Cirrhosis, the end stage of chronic liver 

disease, is defined by regenerative nodules surrounded by 

fibrous tissue, caused by ongoing liver damage. This 

structural change increases portal pressure, finally leading to 

end-stage liver disease.[1,2] Cirrhosis is a significant and 

increasing global health problem, ranking as the 14th leading 

cause of death worldwide and 4th in Central Europe, causing 

about 1.03 million deaths annually.[3] In developed countries 

chronic hepatitis C, non-alcoholic fatty liver disease 

(NAFLD) and alcohol abuse are primary causes. Meanwhile, 

hepatitis B remains the leading cause in many Asian and sub-

Saharan African countries. In India, cirrhosis is a major 

health problem, accounting for 259,749 deaths in 2017—

2.95% of the country's total deaths—and contributing to 

18.3% of global cirrhosis-related deaths.[4] 

Liver disease also influences the metabolism of several 

hormones and micronutrients. Vitamin and trace element 

deficiencies are commonly found in individuals with liver 

cirrhosis, irrespective of its underlying cause. This is often due 

to impaired liver function, insufficient dietary intake, poor 

absorption, and increased breakdown of nutrients. Additionally, 

factors such as malabsorption, impaired digestion, and the use of 

diuretics further contribute to these micronutrient deficiencies.[5] 

Vitamin D is synthesized predominantly in the liver and 

functions as an important secosteroid hormone with pleiotropic 

effects. While its key regulatory role in calcium and bone 
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homeostasis is well established, recently there is increasing 

recognition that vitamin D also regulates cell proliferation 

and differentiation, and has immunomodulatory, anti-

inflammatory and anti-fibrotic properties. These non-skeletal 

effects are relevant in the pathogenesis and treatment of 

many causes of chronic liver disease. Vitamin D deficiency 

is frequently present in chronic liver disease and may predict 

non-response to antiviral therapy in chronic hepatitis C. 

Vitamin D deficiency also closely relates to the severity of 

non-alcoholic fatty liver disease (NAFLD) and is implicated 

in the pathogenesis of insulin resistance, a key factor in the 

development of NAFLD.[6,7] Vitamin D deficiency is linked 

to more severe disease progression and increased mortality. 

Recent studies have shown that between 64% and 92% of 

patients with chronic liver conditions suffer from vitamin D 

insufficiency or deficiency, a rate notably higher than in the 

general population. Moreover, the severity of vitamin D 

deficiency tends to rise in parallel with the progression of 

liver disease.[8,9] 

The observed decline in vitamin D levels with worsening 

liver disease likely involves multiple contributing factors, 

which may differ based on the specific liver condition. 

Potential mechanisms include reduced exposure to vitamin D 

sources (like diet and sunlight), impaired absorption from the 

intestines, decreased liver production of vitamin D-binding 

protein (DBP) and albumin, reduced liver-mediated 

conversion of vitamin D to its active form (25(OH)D), and 

increased breakdown of 25(OH)D.[9,10] 

Vitamin B12, mainly presenting two forms in humans: 5′-

deoxyadenosylcobalamine and methyl cobalamin, was 

reported to be correlated with hepatitis and cirrhosis.[11] In 

addition, vitamin B12 was served as a cofactor for methyl 

malonyl CoA mutase, which managed the rate of long-chain 

fatty Acyl-CoA enter into mitochondria and influences lipid 

metabolic pathways.[12] Vitamin B12, predominantly stored 

in the liver, is often elevated in cases of acute and chronic 

liver disease. This may be due to hepatocellular injury 

(excess release hypothesis) or reduced hepatic clearance 

(reduced clearance hypothesis), both of which suggest 

elevated B12 could serve as a marker of disease severity in 

chronic hepatitis and cirrhosis.[13] 

The liver also plays a central role in thyroid hormone 

metabolism, including the conversion of thyroxine (T4) to 

the biologically active triiodothyronine (T3), synthesis of 

thyroid-binding proteins, and hormone degradation. Thus, 

liver dysfunction can lead to thyroid abnormalities, which are 

reported in 13% to 61% of liver cirrhosis patients.[14] 

Hypothyroidism is usually associated with higher Body mass 

index (BMI) and dyslipidaemia, both of which contribute to 

metabolic associated fatty liver disease (MAFLD) 

progression. Reduced thyroid hormone levels decrease lipid 

metabolism, increase hepatic inflammation through 

increased tumour necrosis factor-alpha (TNF-α) and leptin, 

and suppress adiponectin—all leading to hepatic fibrosis. 

Conversely, longstanding hyperthyroidism can lead to liver 

injury from increased metabolic demands and, in advance 

cases, right-sided heart failure due to thyrotoxicosis.[15] 

To evaluate disease severity and predict outcomes in 

cirrhotic patients, the Modified Child-Turcotte-Pugh score 

remains one of the most widely used and validated clinical 

tools.[16] 

Objectives: This study intended to evaluate the nutritional, 

clinical and thyroid profiles of liver cirrhosis patients in a tertiary 

care center, with a focus on the relationship between these factors 

and the severity of liver cirrhosis. 

 

MATERIALS AND METHODS 

This cross-sectional study was conducted at a tertiary care center 

in North-western India. The study included adult patients aged 

18 years and above, diagnosed with liver cirrhosis and visited the 

gastroenterology and medicine department (inpatient or 

outpatient). Patients with hepatocellular carcinoma, severe 

extrahepatic disorders, or connective tissue diseases were 

excluded from study. Informed consent was obtained from all 

participants. 

Clinical Data Collection: Patients' demographic profiles, 

clinical history, and symptoms were recorded. Laboratory 

investigations including complete blood counts, liver function 

tests (LFT), renal function tests, blood glucose, thyroid function 

tests and serum vitamin B12 levels were performed by using 

standard methods, including chemiluminescence immunoassay 

(CLIA) for thyroid function and vitamin B12 levels. The severity 

of cirrhosis assesses by CTP score. 

Statistical Analysis: Data were analysed by SPSS version 25.0. 

Categorical variables were presented as percentages and 

proportions, while quantitative data were expressed as means and 

standard deviations. Chi-square tests were used to examine 

associations between categorical variables and comparisons of 

continuous variables were made by ANOVA test. 

 

RESULTS 

Demographic Characteristics: The study included 100 patients 

diagnosed with liver cirrhosis. The mean age was 59.2 years (± 

8.46) and 85% were male. The leading causes of liver cirrhosis 

were alcoholic liver disease (46%) and viral hepatitis (26%) 

[Table 1]. 

Child-Turcotte-Pugh (CTP) Classification 

Most patients were in the advanced stages of liver cirrhosis, with 

60% classified as CTP class C and 19% as class B [Table 1]. 

Prevalence of Symptoms and Signs 

The most predominant symptoms were abdominal distension 

(80%), loss of appetite (74%), yellowing of the skin or eyes 

(69%), and fatigue (58%). On physical examination, ascites 

(69%), jaundice (65%) and pallor (63%), were commonly 

recorded [Table 2]. 

Liver Function Tests 

Liver cirrhosis severity (CTP class) was strongly linked to liver 

function markers. Higher CTP classes showed increased 

bilirubin, PT, and INR, and decreased albumin levels (p < 0.001). 

Thyroid Function Tests 

No significant variations in T3 and T4 levels were found across 

different CTP classes. However, TSH levels were notably lower 

in patients with more severe liver disease (CTP C) compared to 

those with less advanced stages (p = 0.026) [Table 3]. 

Vitamin D and B12 Levels 

Vitamin D levels showed significant differences among CTP 

classes, decreasing from an average of 29.98 ± 12.87 ng/mL in 
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CTP A to 21.29 ± 12.46 ng/mL in CTP C. In contrast, vitamin 

B12 levels did not vary significantly between groups (p = 

0.258), ranging from 356.38 ± 247.16 pg/mL in CTP A to 494.21 

± 331.60 pg/mL in CTP C. 

 

Table 1: Demographic profile, etiology and CTP classification of study participants 

Variables N=100 In % 

Gender  Male 85 85 

 Female 15 15 

Age groups 40-49 years 16 16 

 50-59 years 32 32 

 60-70 years 52 52 

CTP class CTP-A 21 21 

 CTP-B 19 19 

 CTP-C 60 60 

Etiology Alcoholic 46 46 

 Hepatitis B 20 20 

 MAFLD 15 15 

 Hepatitis C 6 6 

 Auto-immune 6 6 

 Idiopathic 6 6 

 Wilson disease 1 1 

 

Table 2: Prevalence of sign and symptoms 

Symptoms Prevalence of symptom ( %) Signs  Prevalence of sign ( %) 

Abdominal distension 80 Ascites 69 

Anorexia 74 Icterus  65 

Jaundice  69 Pallor 63 

Fatigue  58 Loss of body hair 44 

Hematemesis  42 Dyspnoea  38 

Vomiting 40 Pedal edema 38 

Fever 33 Palmer erythema 27 

Dizziness 27 Parotid enlargement 24 

Altered sensorium 7   

Oliguria 6   

 

Table 3: Mean values of laboratory parameters according to CTP class 

Parameter  CTP A CTP B CTP C P value 

Bilirubin (mg/dl) 1.32 ± 0.26 1.62 ± 0.2 4.11 ± 1.96 <0.001  

Albumin (g/dl) 3.74 ± 0.1 2.98 ± 0.14 2.56 ± 0.4 <0.001  

PT INR 1.48 ± 0.11 2.01 ± 0.13 3.1 ± 0.65 <0.001  

Vitamin D (ng/ml) 29.98 ± 12.87 26.17 ± 12.95 21.29 ± 12.46 0.022 

Vitamin B12 (pg/ml) 356.38 ± 247.16 461.8 ± 286.33 494.21 ± 331.6 0.258 

T3 (ng/ml) 1.25 ± 0.36 1.46 ± 0.29 1.39 ± 0.39 0.181 

T4 (mcg/ml) 8.81 ± 2.36 9.77 ± 2.41 10.41 ± 2.76 0.057 

TSH (µIU/ml) 3.58 ± 0.95 2.86 ± 1.82 2.67 ± 1.21 0.026  

 

DISCUSSION 

In our study, the majority of cirrhotic patients were between 

60–70 years, followed by the 50–59 age group. This is 

consistent with finding of study by Guptha et al. (17), who 

noted a higher prevalence of CLD in those over 60. Higher 

age is a major risk factor, associated with poorer outcomes in 

advance stages of liver cirrhosis. 

In our study, the majority of patients (60%) were classified 

as CTP class C, followed by 21% in grade A and 19% in 

grade B. This pattern was also observed in the study of 

Bhattarai et al,[18] who reported 63.1% in grade C. Similar 

distributions were also observed in the study of 

Bhattacharyya et al,[19] and Hajiani et al,[20] highlighting the 

dominance of advanced-stage cirrhosis in our study. 

In our study, abdominal distension was predominant 

symptom of cirrhosis, occurring in 80% of patients, followed 

by anorexia (74%), jaundice (69%), fatigue (58%), and 

vomiting (40%). These findings closely relate to those 

reported by Bhattarai et al. in patients with chronic liver 

disease.[18] Ascites was the predominant clinical sign, seen in 

69% of patients, followed by icterus in 65%. This is consistent 

with findings from Bhattarai et al., who reported similar rates of 

icterus and pallor, as well as Maskey et al., who also reported 

ascites and icterus as the most common signs.[18,21] 

Our study showed that higher CTP grades in cirrhosis patients 

were significantly associated with increased bilirubin and PT-

INR levels, and decreased serum albumin levels. These findings 

are consistent with Ahmed Z et al,[22] who also reported rising 

bilirubin and PT-INR with increasing liver cirrhosis severity. 

However, unlike their study, our study showed a significant 

decline in albumin levels with increasing CTP grade. 

Our study showed a significant negative correlation between 

serum vitamin D levels and CTP grade. This finding is consistent 

with the finding of study by Adiri W.N. et al., who reported that 

lower vitamin D levels were associated with increased severity 

of liver cirrhosis, highlighting its potential role as both a 

prognostic indicator and a therapeutic target.[23] Similarly, 
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Paternostro R. et al.  also reported that vitamin D levels 

decreasing progressively with more advanced CTP stages, 

correlating with the severity of liver cirrhosis.[24] The finding 

of study by Iruzubieta P. et al. also supports this, indicating 

that advanced liver cirrhosis impairs the hydroxylation of 

vitamin D and decrease the synthesis of albumin and vitamin 

D binding protein (DBP), all of which leads to lower serum 

25(OH)D levels. Additionally, vitamin D deficiency in 

chronic liver disease may result from a combination of 

various factors including inadequate sun exposure, poor 

dietary intake, corticosteroid use, reduced cutaneous 

synthesis due to jaundice, and reduced intestinal absorption 

caused by intestinal edema from portal hypertension or 

cholestasis-related bile salt disruption.[25] Finding of study by 

Khan M.A. et al. showed a significantly lower vitamin D 

levels in chronic liver disease patients, but they did not find 

a statistically significant correlation with disease stage.[26] 

 Our study noted a trend of increasing levels of vitamin B12 

with advancing liver disease; however, the difference was not 

statistically significant. These results are consistent with 

findings by Shugihara T. et al., who showed significantly 

higher mean serum B12 concentrations in patients with 

Child-Pugh C compared to those with chronic hepatitis, 

Child-Pugh A, and B. The increasing B12 levels in advanced 

liver disease is likely due to reduced hepatic uptake and 

storage, along with increased release from damaged 

hepatocytes.[13] Kumar G.P. et al. also noted that vitamin B12 

levels increase with higher CTP grade (27). Joge N.P.'s study 

also showed a progressive increase in B12 levels with 

worsening liver cirrhosis. This increase may be due to 

hepatocellular damage, which causes leakage of vitamin B12 

into the bloodstream, leading to increase serum levels despite 

intracellular deficiency. Furthermore, damage to liver tissue 

may disrupt the storage and binding of vitamin B12 with 

transcobalamin, contributing to the observed rise in 

circulating levels.[28] 

Our study showed that TSH levels were significantly lower 

in patients with CTP grade C, though still within the normal 

range. This finding contrasts with the study by Punekar P et 

al., who found significantly decrease free triiodothyronine 

(FT3) and free thyroxine (FT4) levels in cirrhotic patients, 

with a significant increase in TSH levels compared to healthy 

controls.[14] The discrepancy between our study and Punekar 

et al.'s findings may be attributed to differences in patient 

populations, disease etiology, or the use of different 

diagnostic methods. 

 

CONCLUSION 

In conclusion, our study highlights the close connection 

between liver dysfunction and changes in metabolism, 

nutrition, and hormone levels in patients with liver cirrhosis. 

A significant decrease in vitamin D levels with increasing 

cirrhosis severity suggests its potential role as a prognostic 

marker, whereas elevated vitamin B12 levels, though not 

statistically significant, may reflect underlying liver 

dysfunction. Regular monitoring of vitamin B12, vitamin D3 

and thyroid profile is important for the effective management 

of cirrhotic patients. Identifying and treating vitamin D 

deficiency and thyroid abnormalities may help to improve overall 

care, quality of life and clinical outcomes in patients with liver 

cirrhosis. Further studies are needed to better understand these 

associations and evaluate the benefits of targeted interventions. 

 

Financial support and sponsorship 
Nil.  

 

Conflicts of interest  
There are no conflicts of interest. 
 

REFERENCES 

1. Schuppan D, Afdhal NH. Liver cirrhosis. Lancet. 2008 Mar 

8;371(9615):838-51.  

2. Blachier M, Leleu H, Peck-Radosavljevic M, et al. The burden of 

liver disease in Europe: a review of available epidemiological data. 

J Hepatol 2013; 58:593–608. 

3. Mokdad AA, Lopez AD, Shahraz S, et al. Liver cirrhosis mortality 

in 187 countries between 1980 and 2010: a systematic analysis. 

BMC Med. 2014; 12:145. 

4. World Life Expectancy. India: Liver Disease Statistics. Accessed on 

9 November 2025. 

5. Cheung K.; Lee S.S, Raman M. Prevalence and Mechanisms of 

Malnutrition in Patients with Advanced Liver Disease, and Nutrition 

Management Strategies. Clin. Gastroenterol. Hepatol. 2012, 10, 

117–125. 

6. Lee Sb, Jin M.H, Yoon JH. The contribution of vitamin D 

insufficiency to the onset of steatotic liver disease among individuals 

with metabolic dysfunction. Sci Rep 14, 6714 (2024).  

7.  Kitson MT, Roberts SK. D-livering the message: The importance 

of vitamin D status in chronic liver disease, Journal of Hepatology, 

Volume 57, Issue 4, 2012, Pages 897-909. 

8. Konstantakis C, Tselekouni P, Kalafateli M, Triantos C. Vitamin D 

deficiency in patients with liver cirrhosis. Ann Gastroenterol. 2016 

Jul-Sep;29(3):297-306.  

9. Arteh J, Narra S, Nair S. Prevalence of vitamin D deficiency in 

chronic liver disease. Dig Dis Sci. 2010; 55:2624–2628.   

10. Stokes C.S, Volmer DA,Grünhage F, Lammert F. Vitamin D in 

chronic liver disease. Liver Int. 2013, 33, 338–352.   

11. Raza S, Tewari A, Rajak S, Sinha RA. Vitamins and non-alcoholic 

fatty liver disease: a molecular insight. Liver Res. (2021) 5:62–71.  

12. O'Leary F, Samman S. Vitamin B12 in health and disease. Nutrients. 

(2010) 2:299–316.  

13. Sugihara T, Koda M, Okamoto T, Miyoshi K, Matono T, Oyama K, 

Hosho K, Okano JI, Isomoto H, Murawaki Y. Falsely Elevated 

Serum Vitamin B12 Levels Were Associated with the Severity and 

Prognosis of Chronic Viral Liver Disease. Yonago Acta Med. 2017 

Mar 9;60(1):31-39. . 

14. Punekar P, Sharma AK, Jain A. A Study of Thyroid Dysfunction in 

Cirrhosis of Liver and Correlation with Severity of Liver Disease. 

Indian J Endocrinol Metab. 2018 Sep-Oct;22(5):645-650.  

15. Quiroz-Aldave JE, Gamarra-Osorio ER, Durand-Vásquez MDC, 

Rafael-Robles LDP, Gonzáles-Yovera JG, Quispe-Flores MA,et al.  

The endocrine consequences of cirrhosis. World J Gastroenterol. 

2024 Mar 7;30(9):1073-1095.  

16. Child CG, Turcotte JG. Surgery and portal hypertension. Major 

Probl Clin Surg. 1964; 1:1-85. 

17. Lr SG, Dhande SK, KV R, M J. Correlation between Severity of 

Thrombocytopenia and Portal Hypertensive Gastropathy in Patients 

with Chronic Liver Disease. J Assoc Physicians India. 2023 

Jan;71(1):1.  

18. Bhattarai S, Gyawali M, Dewan KR, Shrestha G. Demographic and 

Clinical Profile in Patients with Liver Cirrhosis in a Tertiary Care 



Acta Medica International ¦ Volume 12 ¦ Issue 3 ¦ September-December 2025 

 

1033 

 Yadav NL et al, Nutritional, Clinical & Thyroid Profile in Liver Cirrhosis Severity 
 

 

Hospital in Central Nepal. JNMA J Nepal Med Assoc. 2017 

Oct-Dec;56(208):401-6. 

19. Bhattacharyya M, Barman NN, Goswami B. Survey of alcohol-

related cirrhosis at a tertiary care center in North East India. 

Indian J Gastroenterol. 2016 May;35(3):167-72.  

20. Hajiani E, Hashemi SJ, Masjedizadeh R, Ahmadzadeh S. Liver 

cirrhosis seen in GI clinics of Ahvaz, Iran. Govaresh. 

2012;17(3):178-82. 

21. Maskey R, Karki P, Ahmed SV, Manandhar DN. Clinical 

profile of patients with cirrhosis of liver in a tertiary care 

hospital, Dharan, Nepal. Nepal Med Coll J. 2011 Jun;13(2):115-

8. 

22. Ahmed Z, Ahmed U, Walayat S, Ren J, Martin DK, Moole H, 

Koppe S, Yong S, Dhillon S. Liver function tests in identifying 

patients with liver disease. Clin Exp Gastroenterol. 2018 Aug 

23; 11:301-307.  

23. Adiri WN, Basil B.,Onyia CP. et al. Association between serum 

vitamin D status and severity of liver cirrhosis: implications for 

therapeutic targeting in Nigerian patients. BMC Gastroenterol 24, 

259 (2024).  

24. Paternostro R., Wagner D, Reiberger T. et al. Low 25-OH-vitamin 

D levels reflect hepatic dysfunction and are associated with 

mortality in patients with liver cirrhosis. Wien Klin Wochenschr 

129, 8–15 (2017). 

25. Iruzubieta P, Terán Á, Crespo J, Fábrega E. Vitamin D deficiency in 

chronic liver disease. World J Hepatol 2014; 6(12): 901-915 

26. 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.  

27. Kumar GP, Bhaumik P, Chakraborty A, Ramchandradasar. Vitamin 

B12 as Severity and Prognostic Marker in Chronic Liver Disease. J 

Assoc Physicians India. 2023 Jan;71(1):1.  

28. Joge NKP, Kumar V, Verma SK, Gupta KK, Misra R (2016). 

Vitamin B12 Associated Peripheral Neuropathy in Cirrhosis of 

Liver – A Cross-Sectional Study. IOSR Journal of Dental and 

Medical Sciences (IOSR-JDMS), 15(12), 34–38.  
 
 


