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ABSTRACT
Objective: To determine the frequency of vitamin D deficiency in patients with chronic hepatitis C (CHC)
Design: It was a Descriptive and Cross Sectional study
Place and Duration of Study: It was carried out in the Medicine Unit of Pakistan Naval Ship SHIFA, Karachi from Nov
29, 2016 to May 29, 2017.
Patients and Methods: Approval was sought from Institutional Review Board before carrying out the study.  Proper
history, clinical examination and appropriate lab investigations were carried out. Standard techniques were used for blood
sample collection. Site used for blood collection was antecubital fossa. Sterile method was used for fasting sample and
about 10 ml of blood was collected from each patient.
Results: A total of 289 patients were included. Strict exclusion and inclusion criteria was used for study cohort.  Mean
age (years) of study cohort was 34.51+8.32. There were 188 (65.1) male and 101 (34.9) female patients.  Patients with
CHC who were vitamin D deficient were 74 (25.6).
Conclusion: Patients of CHC had high frequency of vitamin D deficiency which suggests that further studies in the region
will be conduct in our general population to know the exact statistics which will pave the way for future researchers
Keywords: Chronic Hepatitis C, Vitamin D deficiency, Liver Cirrhosis.

INTRODUCTION:
Hepatitis C infection is caused by hepatitis C virus (HCV),
an RNA virus.  It is an infectious disease and liver is the
main target of this virus.  Around 70% of the infected become
chronic carrier. The most feared complication of hepatitis C
infection is cirrhosis, which may take 10 to 20 years to
develop, and affect about 30 % of patients with CHC1.
Complications of hepatic cirrhosis include jaundice, ascites,
encephalopathy, gastro intestinal bleeding, gastric varices
and bleeding profile disturbances.  Hepatitis C infection is
prevalent all over the world with highest burden in developing
countries. It is a rising reason of mortality and morbidity
due to the disease especially in low income countries2.
Vitamin D has multiple functions in the body. It is an
important vitamin soluble in fat. Its central role is to increase
the absorption of micronutrients from the gut like calcium,
phosphate, zinc and magnesium. Many steps occur in the
synthesis of vitamin D and each step is mediated by specific
enzyme. In the liver the inactive form of vitamin D is

hydroxylated to its major form, the 25-hydroxyvitamin D
[25(OH) D]. This is a measure of body vitamin D level3.
Further conversion of 25(OH) D to 1, 25-dihydroxyvitamin
D [1, 25(OH) D] occur in kidney and enzyme required for
this reaction 1-alpha-hydroxylase.  [1, 25(OH) D] formation
mostly occur in the kidneys but the same vitamin is also
formed in many other extra renal organs4. Vitamin receptors
which are manifested in various organs are activated resulting
in its action. Regulation of almost 3% of the human genome
is done by active vitamin D.  Its role is not only in
micronutrients homeostasis but has also been recognized as
a vital physiological regulator with pleiotropic functions5.
In addition to bone diseases vitamin D insufficiency has
been associated with a higher incidence of cancer6,
cardiovascular7, infectious diseases like hepatitis C and
autoimmune disorders8, 9. Sun exposure is important for
optimum vitamin D level. Though in Pakistan sun exposure
is almost optimal but still vitamin D deficiency is most
prevalent in this part of the world, which may be due to so
many reason10. Many studies highlighted that patients with
Chronic Hepatitis C have concomitant vitamin D deficiency11.
However there is a significant variation regarding it’s
frequency in CHC patients, varying from 4% to 92%12.
Furthermore there is a controversy in classifying serum
vitamin D levels as different upper and lower limits values
were employed in different studies8.
Our study results will clarify the above variation in our
target population and find out the frequency of vitamin D
deficiency in our CHC cohort. The controversy in classifying
circulating vitamin D levels will be addressed by using
lower limit of 30 ng/ml of serum vitamin D, as mentioned
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is some studies8. Our study will set a baseline data for our
general population for frequency of vitamin D deficiency
in patients with chronic hepatitis C. Results of our study
will pave the way for future researchers to plan more research
on this topic.
PATIENTS AND METHODS:
This Descriptive and Cross Sectional study was conducted
in the Medicine Unit of Pakistan Naval Ship SHIFA, Karachi,
from Nov 29, 2016 to May 29, 2017. Sample size (n) of 289
was calculated with the help of World Health Organization
sample size calculator. Confidence level was kept at 95%.
Anticipated population proportion (P) was taken as 25%
and absolute precision required (d) was kept at 5%.
Consecutive non-probability sampling technique was used
for sampling. A cut of value of serum 25(OH) D less than
30ng/ml was considered as a vitamin D deficiency (confirmed
on laboratory investigations employing radioimmunoassay).
Patients of either gender with age 20-50yrs and Anti HCV
positive patients (on laboratory investigation) at least of 6
months duration (on history and hospital record) and
quantitative PCR detected for HCV RNA (on laboratory
investigation) were included in the study. Already diagnosed
cases of vitamin D deficiency (based on history and medical
record), those under treatment of vitamin D deficiency (based
on history and medical record), patients already on antiviral
therapy (on history and medical record) and patients with
concurrently Hep B sAg positive were excluded from the
study.
Approval was sought from Institutional Review Board before
carrying out the study. After proper history, clinical
examination and lab investigations patients’ written informed
consent was documented. All data was anonymized to ensure
confidentiality. Standard techniques were used for blood
sample collection. Site used for blood collection was
antecubital fossa. Sterile method was used for fasting sample
and about 10 ml of blood was collected from each patient.
It was immediately transferred to a clean container with cap
and sent to laboratory for analysis. All the specimen
collections was done by 4th year resident student. Data was
recorded for vitamin D deficiency as per operational definition
and noted on especially designed proforma (attached with).
For data analysis SPPS version 20 was used. For descriptive
analyses like age, we calculated standard deviation and
mean. For qualitative variables like gender and vitamin D
deficiency in CHC, frequency and percentages were
calculated.
Confounders were controlled in analysis by stratification of
data with regards to gender and age. After stratification, a
Chi square test was used and p value = 0.05 was taken as
significant.
RESULTS:
Total number of 289 patients was included in the study.

Mean age (years) was 34.51+8.32 with ranges from 20 to
50 years. There were 188 (65.1) male and 101 (34.9) female
patients. 74 (26) patients with CHC were having Vit D
deficiency and rest of the 215(74) CHC patients were not
deficient as shown in table 1. Effect modifier like gender
stratification was compared with deficiency of vitamin-D
in chronic hepatitis C patients. There were 51 (68.9) male
and 23 (31.1) female patients who had the deficiency in
chronic hepatitis C patients, as depicted in Table. 2. Effect
modifier like age stratification was compared with deficiency
of vitamin-D in chronic hepatitis C patients. There were 18
(24.3) and 56 (75.1) patients between age 20 – 30 years and
31 – 50 years respectively, who had the deficiency in chronic
hepatitis C patients, as depicted in Table. 3.

Yes
No
Total

Frequency
74
215
289

Percentage
25.6
74.4
100.0

Yes
51, 68.9%
23, 31.1%
74, 100.0%

No
137, 63.7%
78, 36.3%
215, 100.0%

Male
Female
Total

p-valueGender
Vitamin-D deficiency in

chronic hepatitis C patients

0.419

Table. 1 Frequency & percentage of deficiency of Vitamin-
D in chronic hepatitis C patients

Table. 2 Effect modifier like gender stratification with
deficiency of vitamin-D in chronic hepatitis C patients

Yes
18, 24.3%
56, 75.7%
74, 100.0%

No
66, 30.7%
149, 69.3%
215, 100.0%

20 - 30 (years)
31 - 50 (years)
Total

p-valueAge
Cohorts

Vitamin-D deficiency in
chronic hepatitis C patients

0.298

Table 03 Effect modifier like age group stratification with
deficiency of vitamin-D in chronic hepatitis C patients

DISCUSSION:
Skin, kidneys and liver play a pivotal role in vitamin D
synthesis. For its physiological effects, vitamin D receptors
(VDR) are to be present. Interaction of vitamin D with VDR
then activates several pathways which then play important
roles. Different steps of inflammation, immune response
and fibrosis are mediated by vitamin D activated pathways.
Also it has been found to be liver protective13. VDR are
presents on liver cells, inflammatory cells and biliary tract
cells. But with advanced hepatic fibrosis its expression is
reduced13. Deficiency of Vitamin D has been found in both,
cirrhotic and chronic liver disease patients. These cohorts
have also been found to have high mortality. Due to this
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fact researchers are trying to find a relation between chronic
live disease and vitamin D level. The most common
etiological agent of chronic liver disease and cirrhosis in
Pakistan is hepatitis C14; therefore we carried out this study
to look for vitamin D level in these patients. The findings
of our study also show many of the chronic hepatitis C
patients, who were also vitamin D deficient.
Ribavirin (RBV) and Pegylated interferon (PEG-IFN) are
used to treat HCV infection. The duration of treatment
depend on the type of HCV.  For genotype 1, the 48 weeks
and for genotypes 2 and 3, 24 weeks treatment is
recommended. The main aim of treatment for HCV infection
is to clear the virus from the blood, and that after the
treatment; undetectable serum HCV RNA level is sustained.
This is what is called sustained virologic response (SVR).
Among the subtypes, Genotypes 2 and 3 have better response
to therapy and the SVR rates approaches up to 70%.  Patient
with genotype 1 have poor response to conventional treatment
and its SVR rate is up to 50%. Most recent studies are
searching for metabolic and genetic factors which may
influence the response to treatment. However, results of
these are inconclusive15. But still in recent literature, like
our study, patients having chronic hepatitis C have been
found to be deficient in vitamin D, and hence vitamin D
supplementation to standard therapy of hepatitis C has been
suggested5.
It has been seen that in patients with chronic hepatitis C,
disease outcome is affected by patient’s vitamin D level and
most of the patients with chronic hepatitis C were found to
be deficient in vitamin D. A large multi centered study,
carried out in Sicily, revealed that patients with CHC
infections have vitamin D levels lower, as in comparison to
age and sex matched healthy cohort. Level of Vitamin D
was less than 30ng/ml (43.1±10.2ng/ml) in 6% of the healthy
population, whereas in chronic hepatitis C, more than 70%
were found to be deficient in vitamin D (25.1±9.9ng/ml).
This difference was statistically significant(p<0.0001)16. In
contrast, in our study only 25% patient with chronic hepatitis
C had deficiency of vitamin D. How does this low level of
vitamin D affect disease response and outcome in patients
of CHC is still not yet clear.  Few possible mechanisms have
been suggested. In some recent literature it has been opined
that hepatitis C virus interferes with metabolism of lipids,
thus resulting in low vitamin D level; 7-dehydrocholesterol
which is a vitamin D precursor, its synthesis is blocked by
hepatitis C virus. Also more recent studies have pointed out
that the more severe the deficiency of vitamin D in chronic
liver disease; the more grave its complications are17.
A Spanish study enrolled 108 chronic hepatitis C cases, and
found that 36% of the study population was vitamin D
deficient. Whereas in our study total patients were 289 and
25% patients out of these were vitamin D deficient. In their
study found that the mean age in years was 52.2 ± 9.0.
Whereas in our study mean age in years was 34.51+8.32.

Similar to our study most of the patient population was
male. They concluded that vitamin D supplementation in
study population corrected vitamin D level but it had no
effect on biochemical profile and treatment response. They
have larger percentage of study population with vitamin D
deficiency as compared to our study. This difference may
be due to variation in geographic area. Also they carried out
the study in winter season at which time there is little sun
exposure. This might have added to larger number patient
being vitamin D deficient18.
Most recent literature has stated that around 60% of the
chronic hepatitis C cases have vitamin D hypo-vitaminosis
in most part of the world including USA and Asians countries.
In our study it was 25%. Also it has been found that vitamin
D is having antiviral activity and that it directly suppress
hepatitis C viral replication. Similarly in contrast to previous
studies it has been proved that vitamin D supplementation
also improve SVR with little additional adverse effects and
cost19.
There are few limitations of our study. It was a single centered
study. We did not study patients’ treatment response with
and without vitamin D supplementation. We did not
investigate the effect of vitamin D addition, on biochemical
profile and sustained viral response (SVR). It is therefore
recommend that multi centered study on larger scale are
required to be carried out. Also vitamin D effect on SVR is
to be studied.
CONCLUSION:
Patients of CHC had high frequency of vitamin D deficiency
which suggests that further studies in the region will be
conducted in our general population to know the exact
statistics which will lead the way for enthusiastic researchers
to plan more researches in this domain to prevent hepatitis
C virus related diseases in the region.
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