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INTRODUCTION
Several toxic effects are known to be exhibited by Hcy, which is 
a breakdown product of methionine. Hcy is an intermediate in 
Methionine metabolism, which takes place mainly in the liver [1]. 
Since liver is the main store for many nutrients, particularly water 
soluble vitamins. Loss of storage capacity can therefore exacerbate 
micronutrient deficiencies caused by low or unbalanced dietary 
intakes [2]. Metabolism of homocysteine is a complex process 
which involves several enzymes and folate and vitamin B as co-
enzymes. Improper Functioning or deficient supply of any of these 
supplements can effect the homeostasis. The extend by which 
Hyc is raised depends on the severity of underlying defect and it 
can be controlled by dietary intervention to some extend [3]. When 
there is a deficiency of these vitamins, Hcy levels in the blood rise. 
High levels of Hcy have been associated with atherosclerosis and 
ischemic heart disease. Alcoholics have elevated Hcy levels and 
increased vascular risk [4].

Hcy gets accumulated in cells and reaches the circulation either 
due to deficiency of some cofactors or any defect in the enzyme. 
Factors like renal failure, impaired catabolic liver function, and 
hypoalbuminemia influence genesis of homocysteinemia, in case 
of liver cirrhosis [5-7]. A previous study reported that majority 
(85%) of the infected patients develops chronic infection, 10-20% 
of which progress to cirrhosis. And of these cirrhosis patients 
around 7% develop Hepatocellular Carcinoma (HCC). The total 
Hcy is inversely associated with dietary folate and B vitamins and 
positively associated with alcohol consumption [8].

This study was conducted to estimate the levels of Hcy in 
patients of CLD and compared with healthy controls to assess 
the importance of Hcy levels as one of the diagnostic marker in 
patients of CLD.

MATeRIAls AND MeThODs
This hospital based cross-sectional comparative study was 
conducted on total of 50 clinically diagnosed patients of CLD 
attending the OPD or admitted in wards of Department of Medicine, 
Guru Gobind Singh Medical College & Hospital, Faridkot, Punjab, 
India, from January 2016 to August 2016. The hospital ethical 
committee approved the study vide letter number ECR/836/Inst/
PB/2016.

The average duration of illness of CLD patients was 2-3 years. The 
control group comprised of 50 age and sex matched healthy persons 
free from any systemic illness. The controls were the relatives or the 
accompanying persons of the patients.

Inclusion Criteria
All the patients with CLD.•	

All patients with age between 25-65 years of either sex.•	

exclusion Criteria
Patients taking supplements of vitamin B-complex.•	

Patients on drugs that decrease folic acid measurements.•	

Based on the aetiological agent involved, the CLD patients (study 
group) were divided into 3 sub-groups-

1(a)– Alcoholic Liver Disease (Fibrosis)

1(b)– Alcoholic Liver Disease (Cirrhosis)

1(c)– Viral Hepatitis

Further informed consent was obtained for venipuncture. Before 
taking samples, a detailed history was taken regarding age, sex and 
related information to know duration of the disease and any other 
associated complications. A Three mL of blood was taken in plain 
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ABsTRACT
Introduction: Homocysteine (Hcy) is an intermediate product 
formed in methionine metabolism. Disturbances in liver function 
are likely to affect the metabolism of both methionine and Hcy which 
leads to increased serum Hcy levels. Hyperhomocysteinemia 
might be a risk factor for cirrhotic patients in addition to its 
known role for cardiovascular diseases. Hcy metabolism 
is dependent on B complex vitamins, particularly folate and 
vitamin B12 are associated. Individuals with low folate status 
along with mutated methylenetetrahydrofolate reductase have 
an increased levels of Hcy. The decreased levels of Vitamin 
B12 and folic acid in the cells, increases the serum levels of 
Hcy thus causing hyperhomocysteinemia.

Aim: To estimate Hcy levels in patients with Chronic Liver 
Disease (CLD).

Materials and Methods: This hospital based cross-sectional 
comparative study was conducted on a total of 100 individuals 

which included 50 patients of CLD with sub groups- alcoholic 
liver disease-fibrosis (30), cirrhosis (10), viral hepatitis patients 
(10) and 50 age and sex matched healthy individuals. Three mL 
of blood sample was collected under all aseptic conditions 
for investigations. The samples was allowed to clot and the 
serum was separated and analysed for estimation of Hcy levels 
and was estimated on chemiluminiscence machine based on 
competitive immunoassay. Statistical analysis was done using 
SPSS version 16. All the tests were 2 tailed and the p-value 
<0.05 was considered significant.

Results: The study groups included patients with age between 
25-65 years, which comprised of 44 males and 6 females. Hcy 
levels were statistically increased in CLD patients in comparison 
with controls.

Conclusion: While evaluating a patient of CLD, the physician 
should keep in mind the possibility of increased Hcy levels as 
one of its risk factors.
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was 5.8 to 23 μmol/L, and among controls the range was 4.1 to 
10 μmol/L with p<0.0001 [15].

A study by Gibson A et al., has shown that Hcy increases and vitamin 
B12 as well as folic acid decreases with alcohol consumption [16]. 
Kazimierska E et al., studied that, Vitamin B12 and folic acid are 
cofactors for Hcy metabolism. A vitaminosis is often presented by 
alcoholics. A study stated that hyperhomocysteinemia was seen 
in 50% patients and mean Hcy concentration was significant with 
p<0.05, when compared to the controls. Mean concentration was 
13.29±8.16 mmol/l in patients with 11.03±1.6 mmol/l in controls. 
A negative correlation was found between Hcy and folic acid 
concentration in patients of hyperhomocysteinemia. However, 
vitamin B12 levels were found to be significantly higher [17]. Since, 
folate deficiency impairs methionine metabolism, it can lead to 
hyperhomocysteinemia, even, depletion of S-adenosylmethionine 
(SAM) and methionine, which are important characteristics of 
alcoholic liver disease [18].

A study by Blasco C et al., showed significant Hcy levels in 
chronic alcoholics with liver injury in comparison to the normal liver 
and in controls (9.66±8.1 vs 6.93±2.33 mumol/l, p<0.025). The 
prevalence of hyperhomocysteinemia was also significantly higher 
12.17±10.14 mumol/l in alcoholics with liver damage than in those 
with normal liver and in controls [19]. Halifeoglu I et al., observed 
that raised serum Hcy can induce liver diseases and plays a role in 
hepatic disorders [20].

Gill JS et al., found that hyperhomocysteinemia, associated with 
chronic alcohol abuse, is a result of alcohol or its metabolites which 
interferes with the metabolism of vitamins like folic acid, vitamin B12. 
The lack of correlation between serum Hcy and vitamins- folic acid 
and B12 studied is due to multiple deficiencies occur simultaneously, 
each of them contributing individually to the homocysteinemia in the 
alcoholics [21].

lIMITATION
The cost of Hcy estimation per test is very high which restricts the 
physicians to prescribe this test in the routine investigation protocol 
of CLD patients. This was the reason we had to choose a small 
sample size.

CONClUsION
Hcy is associated with Vitamin B12 and folic acid, as they serve 
as coenzymes in methionine-Hcy metabolism. Deficiency of this 
vitamin causes Hcy accumulation and undergoes increase in the 
circulation. Therefore, hyperhomocysteinemia besides being a risk 
factor for coronary artery disease is a major risk for CLD particularly 
alcoholic liver disease. So it should be added in the investigation 
protocol of CLD patients by the physicians.

ReFeReNCes
 Essam F, Khaleel FM, Rawi AA. The effect of chronic liver diseases on homocysteine [1]

and vitamin B12 in patients serum. Fac Med Baghdad. 2009;51(4):399.
 Saunders J, Brian A, Wright M, Stroud M. Malnutrition and nutrition support in [2]

patients with liver disease. Frontline Gastroenterology. 2010;1:105-11.
 Hill D M. Plasma homocysteine, measurement and clinical application. Cranfield [3]

University Institute of Bioscience and Analytical Technology. 2006. 1-129 [https://
core.ac.uk/download/pdf/138016.pdf].

 Muro N, Bujanda L, Sarasqueta C, Gil I, Hijona E, Cosme A, et al. Plasma levels [4]
of folate and vitamin B(12) in patients with chronic liver disease. Gastroenterol 
Hepatol. 2010;33(4):280-87.

 Culafic DM, Markovic ML, Obrenovic RZ, Mijac DD. Plasma homocysteine levels [5]
in patients with liver cirrhosis. Vojnosanit Pregl. 2013;70(1):57-60.

 Ji C, Kaplowitz N. Hyperhomocysteinemia, endoplasmic reticulum stress and [6]
alcoholic liver injury. World J Gastroenterol. 2004;10:1699-708.

 Frith J, Kerr S, Robinson L, Elliott CS, Wilton K, Jones DE, et al. Falls and [7]
fall related injury in older people with chronic liver disease. Dig Dis Sci. 
2012;57(10):2697-702.

 Shai I, Stampfer MJ, Ma J, Manson JE, Hankinson SE, Cannuscio C, et al. [8]
Homocysteine as a risk factor for coronary heart diseases and its association 
with inflammatory biomarkers, lipids and dietary factors. Atherosclerosis. 
2004;177(2):375-81.

vial after cleaning the venipuncture site under all aseptic conditions. 
Serum was then separated by centrifugation at 3000 rpm for 
10 minutes. The serum was collected in aliquots and stored in 
refrigerator at 2-8°C till analysis was done. Afterwards, Hcy levels 
were measured on chemiluminiscence machine (Immulite 1000) 
based on competitive immunoassay.

The reference values were; Homocysteine- 5-15 μmol/L [9], 
(Catalogue number- LKHO1) [10].

sTATIsTICAl ANAlysIs
Statistical analysis was done using SPSS (Statistical Package for the 
Social Sciences) version 16. For comparing the two variables t-test 
was used. All the tests were two tailed and the p-value <0.05 was 
considered significant. The sample size was calculated by 4pq/d2. 
The power of study was 0.8 and confidence interval was 0.05.

ResUlTs
The samples were analysed for Hcy in patients of CLD and following 
results were obtained as shown in [Table/Fig-1,2].

Parameter Group n Mean±S.D t value p-value

Homocysteine (μmol/L)
Study group 50 16.02±4.74

10.75 <0.05*
Controls 50 8.15±2.08

[Table/Fig-1]: Homocysteine levels in the study groups.
*Paired t-test

Group n Mean±S.D t value p-value

1(a)-Ald-fibrosis 30 15.49±4.38 10.11 0.0001*

1(b)- Ald- cirrhosis 10 18.2±6.04 9.5 0.0001*

1(c)- Viral hepatitis 10 15.42±4.17 8.3 0.0001*

Controls 50 8.15±2.08

[Table/Fig-2]: Homocysteine levels in various liver diseases.
*Paired t-test

DIsCUssION
In the present study, the levels of Hcy in CLD patients were found 
to be highly significant. This could be due to the reason that the 
liver is the centre for methionine and Hcy metabolism. So, any 
disturbance in liver function can affect these metabolisms. Defect 
in the metabolism leads to the increased serum Hcy levels. The 
present study was in accordance with the following studies.

Study done by Essam F et al., found that, the Hcy concentrations 
were elevated in all patient groups, (cirrhosis, chronic hepatitis and 
HCC). There was a trend towards higher Hcy concentrations in 
more severe stages of liver disease [1].

Ben-Ari Z et al., found that the increased levels of Hcy were seen 
in patients with liver cirrhosis and HCC. This could be because a 
part of tissue damage occurs directly through raised Hcy leakage or 
indirectly by initiated cell repair [11].

In another study, Hcy levels in chronic alcoholics were found to be 
21.2±8.0 μmol/L, twice as that of controls (p<0.05) [12]. García-
Tevijano ER et al., found that, the mean Hcy concentration was 
significantly higher for all cirrhotics (14.1±1.3 μmol/L) than for the 
control group (8.1±0.9 μmol/L, p<0.03). It has been suggested 
that impairment of Hcy metabolism in cirrhosis can be also related 
to decreased availability or utilisation of vitamins B6, B12 or 
folates [13].

In a study from Slovak republic, higher levels of serum Hcy were 
seen in various groups of patients with CLD: steatosis 12.1±7.3, 
(p<0.01), mild fibrosis/cirrhosis, 14.1±10.8, (p<0.01), up to 
severe cirrhosis, 16.9±10.9, (p<0.001) [14]. In a study from USA, 
40 alcoholic cirrhosis patients, 26 active alcohol drinkers without 
clinical evidence of liver disease and 28 healthy controls were 
included. Hcy level in alcoholic cirrhosis patients were high with a 
range of 5.4 to 58.3 μmol/L, in active alcohol drinkers the range 
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