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ABSTRACT 
Objective: The objective of this study was to compare the vitamin D levels between HCV negative individuals and HCV positive patients. Study 
design: Randomized cross-sectional study. Settings: Dar-us-Shifa clinic, Faisalabad. Duration: 20 August, 2017 to 20 February 2018. Methodology: 
The patients were divided into two classes; control group comprised of 23 individuals who were sero-negative for anti-HCV antibody and 51 patients 
were hepatitis C RNA-PCR positive. HCV RNA–PCR was detected by ARTUS ® HCV QS-RGQ V1 by QIAGEN GmbH on Rotor –Gene Q5 Plex – 
MDx. Vitamin D levels were measured by chemiluminescence. SPSS version 20 was used for statistical analysis. Results: Out of 74 patients, both 
male and female, 53(71.6%) patients had Vitamin D deficiency irrespective of HCV sero-negative or positive. 40(78.6%) of chronic hepatitis C patients 
had Vitamin D deficiency.18(35.3%) of CHV patients, had severe vitamin D deficiency, 14(27.5%) had moderate vitamin D deficiency, 8(15.7%) had 
mild deficiency. 13 of HCV negative participants had mild to moderate vitamin D deficiency too. Mean vitamin D level of control group was 30.4 ng/mL 
(normal)and 25.08 ng/mL in HCV patients. Conclusion: Most of the patients having chronic hepatitis C suffer from vitamin D deficiency or insufficiency. 
The mean vitamin D value was in the optimal range in HCV negative individuals, in the suboptimal range or deficient in the HCV positive patients. The 
results were non-significant. 
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INTRODUCTION 
Vitamin D deficiency is a global issue approximately affecting 
one billion individuals worldwide. Vitamin D deficiency is also 
prevalent in Pakistan in spite of adequate sunlight exposure all 
the year around. About 53.5% of our population has vitamin D 
deficiency, 31.2% have vitamin D insufficiency and 15.3% have 
normal vitamin D levels.1 Vitamin D is one of the fat-soluble 
vitamins and can be called a hormone because of its 
endogenous synthesis. Vitamin D is not widely distributed in 
nature but fish, eggs and milk may be a good source. The 
absorption of vitamin D from gut occurs in the presence of bile 
acids followed by uptake by chylomicrons to the bloodstream.2 

Endodermal synthesis of vitamin D requires the presence of 
ultra violet B radiation present in sunlight. The precursor of 
vitamin D synthesis in skin is 7-dehydrocholestrol. The 
activation of vitamin D occurs in two step hydroxylation 
reactions; first hydroxylation at 25th carbon atom occurs in liver, 
this is one of the reasons vitamin D deficiency is related to 
chronic liver disease. Next hydroxylation occurs at 1st carbon of 
the steroid in proximal convoluted tubules of kidneys in the 
presence of enzyme alpha 1 hydroxylase (a member of 
cytochrome P 450). This leads to the formation of activated form 
1,25 (OH)2 vitamin D, also known as calcitriol.3 Calcitriol can 
bind and activate specific nuclear receptors known as VDRs. 
VDRs have wide distribution in human body and are not only 
limited to the nuclei of many cells that are involved in the calcium 
and phosphate metabolism but also are widespread in other 
tissues. A few examples include the presence of VDR in 

epidermal keratinocytes, activated T cells, cells presenting 
antigens and phagocytes. Genomics have proven that vitamin 
D regulates hundreds of genes in many cells and tissues 
scattered all over the human body.4,5 In general it regulates 
calcium levels and bone formation and resorption. However, 
vitamin D affects other systems also. These effects include 
cellular production and immune modulation involving T cells 
particularly.  The extra-skeletal effects have strong correlation 
with pathophysiology and management of infectious diseases, 
cardiovascular abnormalities, autoimmune disorders, 
degenerative diseases and numerous types of cancers. The 
vitamin D-VDR complex in combination of retinoid X receptors 
forms transcription factors which in turn regulate gene 
expression. The transportation of vitamin D to site of action or 
storage site (adipose tissues) via circulation is mediated by 
carrier proteins made in liver. These carrier proteins are of two 
types; DBP (vitamin D binding protein) and albumin. 80% of 
vitamin D is transported and stabilized by these liver proteins. 
To evaluate the vitamin D status of a person, the most reliable 
test is to determine the level of serum 25-OH cholecalciferol 
because it has a longer half-life (20 days).6 These studies lead 
us to compare the status of this important vitamin in HCV 
negative individuals and HCV positive patients. Hepatitis C virus 
is a rapidly spreading disease affecting about 130-150 million 
people worldwide. Many of HCV carriers progress to cirrhosis of 
liver and even to hepato-cellular carcinoma and death. An 
estimated 80 million people are suffering from HCV induced 
chronic liver disease globally. The low and middle income 
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countries are found to be more vulnerable. There are six 
genotypes of HCV which differ in geographic distribution and 
response to therapy.7 Approximately 27% of cirrhosis and 25% 
of hepatocellular carcinoma occurring worldwide is reported in 
patients of chronic hepatitis C.8 Various assessment systems 
used to analyze the extent of liver damage have proven a 
corresponding decrease in vitamin D levels with increasing liver 
damage.9 
 

METHODOLOGY 
Study Design: Randomized cross-sectional study. 
Settings:  Dar-us-Shifa clinic, Faisalabad. 
Duration: 20 August, 2017 to 20 February 2018. 
Methods: Participants were aged between 20-60 years, had no 
other known chronic illness and no vitamin D supplementation 
for last six months. The participants were divided into two 
classes; 

• Control group comprised of 23 individuals who were sero-
negative for anti-HCV antibody on the basis of screening 
test using an enzyme immunoassay by Abbott HCV PHA, 
Abbott Diagnostic. 

• 51 patients with hepatitis C RNA-PCR positive on real time 
RT PCR-Qualitative test.10 

Serum 25-OH-Vitamin D: 
25-OH-Vitamin D serum concentrations were evaluated in all 
patients by enhanced chemiluminescence method, using Vitros 
ECi immunodiagnostic system and a dedicated reagent 
(Johnson & Johnson).11 This test uses an immunoassay design 
to measure vitamin D2 and D3.  
Statistical analysis: 
Standard statistical analysis for biochemical assays was done 
on SPSS version 20. Correlation was found between patients 
and controls. This was followed by comparison between serum 
vitamin D levels with controls and cases using ANOVA. Mean ± 
standard deviation, range and variance were also calculated. 
Results were considered significant if p value was < 0.05. 
 

RESULTS 
For classification of participants with Vitamin D deficiency they 
were categories with severe deficiency, deficiency, 
insufficiency, sufficiency and toxicity group according to level of 
serum 25(OH) D levels as presented in Table 1. 
 
Table 1: Range of serum 25(OH) D levels and their 
classification 

<= 20.0ng/mL Severe deficiency 

20.1 - 25.0ng/mL Deficient 

25.1 - 30.0ng/mL Insufficiency 

30-100 ng/mL Sufficiency 

Greater than 400 ng/mL Toxicity 

 

To compare the vitamin D levels between HCV negative 
individuals and HCV positive patients, this study indicates that 
serum 25 OH-D levels in patients of HCV induced liver disease 
are close to being statistically significant (p-value = 0.067) from 
the patients of control group (Table 2).  
 
Table 2:  Relationship between HCV and Serum 25(OH) 
cholecalciferol 

Serum 25(OH) cholecalciferol 
HCV 

Total 
Negative Positive 

 
 
 
 
 
 

Serum 25(OH) 
Cholecalciferol 

 
<= 20.0 

Count 2 18 20 

% within Serum 
25(OH)D 

10.0% 90.0% 100.0% 

% within HCV 8.7% 35.3% 27.0% 

 
20.1 - 
25.0 

Count 6 14 20 

% within Serum 
25(OH)D 

30.0% 70.0% 100.0% 

% within HCV 26.1% 27.5% 27.0% 

 
25.1 - 
30.0 

Count 5 8 13 

% within Serum 
25(OH)D 

38.5% 61.5% 100.0% 

% within HCV 21.7% 15.7% 17.6% 

 
30.1+ 

Count 10 11 21 

% within Serum 
25(OH)D 

47.6% 52.4% 100.0% 

% within HCV 43.5% 21.6% 28.4% 

 
Total 

Count 23 51 74 

% within Serum 
25(OH)D 

31.1% 68.9% 100.0% 

% within HCV 100.0% 100.0% 100.0% 

Chi-square = 7.172NS; p-value = 0.067NS = Non-significant 
(p>0.05) 
 
Out of 74 subjects, approximately half of the participants of 
control group had serum 25 OH-vitamin D in the optimal range. 
Suboptimal levels were seen in some participants of the HCV 
positive group while other participants of HCV positive group 
presented quite decreased serum 25 OH-vitamin D. The results 
showed that only 21 participants had serum 25-OH vitamin D 
levels in the optimal range that is above 30 ng /mL.47.6% of 
these were HCV negative and 52.4% were HCV positive. In 53 
participant (71.6%) serum 25-OH- D levels were less than 
30ng/mL, 40 (78.6%) of these were chronic hepatitis C patients. 
18(35.3%) of chronic hepatitis C sufferers, had severe vitamin 
D deficiency, 14(27.5%) had moderate vitamin D deficiency, 
8(15.7%) had mild deficiency. 13 were HCV negative 
participants which had had suboptimal vitamin D levels in this 
study. Among these13; 5 had mild, 6 had moderate and 2 had 
severe vitamin D deficiency. 
Comparison for HCV RNA PCR QL and Serum 25(OH) D level 
also indicates non-significant relationship with HCV RNA PCR 
positive or negative respondents and level of 25 (OH) D as 
shown in Table 3 and Figure 1. 
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Table 3: Comparison for HCV RNA PCR QL regarding 
Serum 25(OH) D 

HCV 
RNA 
PCR 
QL 

N Mean ± SD SE t-value P-value 

Negative 23 30.413 ±10.4287 2.1745 NS1.720 .090 

Positive 51 25.088 ±13.0701 1.8302   

NS = Non-significant (p>0.05) 
 

 

Figure 1: Mean values of serum 25(OH) cholecalciferol 
levels in two groups 
 
Association between the groups included in the study regarding 
vitamin D levels indicated that there is insignificant relationship 
between the two groups and vitamin D levels as presented 
Table. 3 Presenting analysis of variance table for serum 25(OH) 
D regarding different groups. 
 
Table 3: Analysis of variance table for serum 25(OH) D 
regarding different groups 

 Sum of Squares Df Mean Square F Sig. 

Between Groups 639.487 2 319.744 2.113NS 0.128 

Within Groups 10744.014 71 151.324   

Total 11383.502 73    

NS = Non-significant (p>0.05) 
 

DISCUSSION 
Hepatitis C virus (HCV) is a scrupulous factor of hepatic disease 
and one of the leading health issues worldwide. Hepatitis C 
sufferers range up to approximately 175 million globally. 
Annually 3 to 4 million new patients with HCV are diagnosed. 
The problem remains endemic in Pakistan. Statistically 5.3% of 
Pakistani population is suffering from HCV.12,13 
This study indicates that serum 25 OH-D levels in patients of 
HCV induced liver disease did not vary significantly from the 
patients of control group. This was because some of the HCV 
negative individuals were vitamin D deficient. A number of 
factors can be responsible for suboptimal vitamin D levels in 
HCV negative individuals including racial differences, BMI and 
dietary factors.14 90% of patients with severe vitamin D 

deficiency were HCV sufferers. Thirty-four participants had 
moderate vitamin D deficiency. Of these 11 were HCV RNA 
PCR negative and might be having insufficiency of vitamin D 
due to some other reason. The number of participants with 
normal range of vitamin D were 21, 10 of these were HCV RNA 
PCR negative and rest were positive. 2 participants not having 
chronic hepatitis C infection were vitamin D deficient, 11 
patients with hepatitis C induced liver disease had normal 
vitamin D levels. According to some studies liver dysfunction 
associated with cirrhosis leads to a state of hypovitaminosis D 
and vitamin D deficit is not the etiology of liver cirrhosis. A 
number of studies are in support of the hypothesis that vitamin 
D deficiency is prevalent in liver diseases including viral 
hepatitis.15-18 Vitamin D deficiency is also not significant in the 
compensated phase of liver cirrhosis and vitamin D deficiency 
worsens with the progression of liver disease.19 Many studies 
show a strong relationship between vitamin D deficiency and 
advanced liver disease.20,21 However, relationship between 
vitamin D and viral hepatitis needs to be further investigated. 
Inconsistency of results is seen with regard to the impact of 
vitamin Don HCV infections in some studies.22-24 These studies 
have shown non-significant association of serum vitamin D 
levels with HCV induced liver disease. 
 

CONCLUSION 
From the above-mentioned results and discussions, it is 
concluded that Vitamin D deficiency is prevalent in our 
population irrespective of HCV. Vitamin D deficiency is seen in 
some of the HCV positive patients. This is attributed to 
decreased vitamin D absorption, activation, transportation and 
storage. Thus, a vicious cycle develops as lowered vitamin D 
decreases the immunity and increases the viral load. Early 
detection of HCV by screening test helps in improvement of 
treatment outcome. Vitamin D supplements can improve 
treatment outcome. Lifestyle modifications based upon 
increased exposure to sunlight must be advocated to improve 
the vitamin D status of the general population. 
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