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Abstract

Vitamin D has been shown to play an important immunomodulatory role; deficiency of vit-
amin D has been recently associated to the lack of response to antiviral therapy in chronic
hepatitis C patients. This study evaluated the interrelationship between serum level of vitamin
D and early response to antiviral therapy in Egyptian patients with chronic HCV infection. A
total of 45 patients with chronic HCV infection who received antiviral treatment (Pegylated
interferon and Ribavirin), their vitamin D serum level was assessed once at the start of treat-
ment and 12 weeks later, when the EVR was determine by Quantitative HCV-RNA by PCR.

The results showed that vitamin D status has no correlation with viral load and hepatitis ac-
tivity by biopsy and without significant association between vitamin D deficiency and the an-
tiviral therapy response. However, there was significance improvement in level of vitamin D
after 12 weeks of receiving the antiviral therapy of HCV.
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Introduction

The prevalence of vitamin D insufficiency
ranged from a minimum of about 50% to a
maximum of perhaps 75% or greater (Gor-
den et al, 2008). The Committee of the Insti-
tute of Medicine concluded that persons at
risk of vitamin D deficiency at serum 25
(OH) concentration <30nmol/L (12ng/ml).
some people are potentially at risk for inad-
equacy at levels ranging from 30-50nmol/L
(12-20ng/ml). Practically all people are suf-
ficient at levels >=50 nmol/L (>=20 ng/ml),
the committee stated that 50nmol/L is the
serum 25(OH) D level that covers the needs
of 97.5% of the population. Serum concen-
tration >125 nmol/L (>50ng/ ml) are associ-
ated with potential adverse effect.

There is relationship between vitamin D
and other liver diseases, in the view of bile
acid dependent uptake of vitamin D and its
hepatic metabolism its responsible to expect
an association between vitamin D status and
both cholesteric and non cholestatic chronic
liver disease and serum concentration of 1,
25 (OH) , vitamin D, they decrease in pa-
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tients with cirrhosis versus non-cirrhotic pa-
tients (Fisher et al, 2007; Southern et al,
2010).

A significant correlation between 25 (OH)
vitamin D level and stage of fibrosis because
vitamin D has antifibrinogenic effect and
anti-inflammatory effect so with lower 25
(OH) vitamin D the stage of fibrosis is in-
creased and severity of necroinflammatory
activity was observed, so low vitamin D is
linked to severe fibrosis and low sustained
virological response on interferon therapy
and increase the risk of side effect of inter-
feron (Abu Mouch et al, 2011).

Vitamin D supplementation was reported
to improve the probability of achieving sus-
tained virological response when combined
with antiviral treatment against hepatitis C
virus (HCV) and decrease HCV infectious
virus production and vitamin D is an im-
mune modulator that has direct effect on T.
cells and antigenst presenting immune cells
and can directly and indirectly influence the
differentiation and activity of CD4 T. cells
(Mabhon et al, 2003; Schauber et a/, 2007).



The anti-inflammatory and anti-fibrotic
roles of vitamin D indicate that vitamin D
has the potential to reduce HCV-mediated
liver disease and it is well established that
vitamin D plays an important antibacterial
role by regulating cathelicidin expression in
human monocytes (Liu et al, 2006). Vitamin
D also have analogous effects, as evidenced
by the fact that vitamin D and its metabolites
can synergize with IFN treatment to directly
inhibit HCV RNA replication in vitro, sev-
eral association studies have examined 25
(OH) D levels in patients with chronic HCV
and most of them not all, reported a positive
correlation between 25 (OH) D levels and
the likelihood of achieving an SVR (Gal-Ta-
namy et al, 2011; Matsumura et al, 2012).

Studies by Abu-Mouch et al. (2011); Ne-
mer et al. (2012); Mohamed et al. (2013);
and others reported vitamin D as predictor
for SVR with effective treatment of HCV by
its antiviral activity.

The present study evaluated the interrela-
tionship between vitamin D status and the
response rate among Egyptian HCV infected
patients to antiviral therapy and the effect of
interferon therapy on vitamin D.

Patients, Materials and Methods

This study was conducted on group of
chronic HCV patients who were eligible for
combined ribavirin interferon therapy accor-
ding to the protocol of Health Insurance Or-
ganization in Egypt in the period between
January to June 2014. The study included 45
age and sex matched patients of those pa-
tients attending at Hepatolgy Center in the
One Day Surgery Hospital in Samalout, El
Minia Governorate to receive the treatment
of Pegylated INF plus ribavirin 800-1200
mg/day (10.6mg/kg/day) for 48 weeks regi-
mens. The patients enrolled were informed
about the study purpose and gave written
consent. All patients had both (OH) vitamin
D serum level and HCV RNA by quantita-
tive PCR measured twice, the 1% one imme-
diately before treatment and the 2" after 12
weeks at the time of the early response as-
sessment. Patients with one or more of the
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following criteria were excluded from the
study: less than 18 or older than 60 (BMI
>35), or with renal impairment, abnormal
calcium and phosphate level, or with special
dietary habits as vegetarians or taking sup-
plements including vitamin D, or with low
sun exposure due to any cause such as total-
ly veiled or bedridden, also, patients with
liver disease other than HCV.

All patients were subjected to detailed his-
tory, full clinical and physical examinations,
complete liver profile, virological diagnosis
by HCV-antibodies, HBSAg, viral load by
the quantitative PCR for HCV-RNA, vita-
min D level measurement, abdominal ultra-
sound and liver biopsy (Ishak et al, 1995) to
determine necroinflamation grade and liver
fibrosis stage.

All patients had both (OH) vitamin D se-
rum level and HCV RNA by quantitative
PCR measured twice, the 1st one immediate-
ly before treatment and the 2nd after 12
weeks at the time of the early response as-
sessment. Serum HCV RNA level was
quantified using QIAamp Viral RNA Mini
Kit (Qiagen, Duesseldorf, Germany) for vi-
ral RNA extraction which was added to Bril-
liant QRT-PCR 1-step Master Mix, based on
Tag-Man techno- logy, (Stratagene, La Jolla,
USA) and real-time RT-PCR by Stratagene
Mx3000P device. Serum 25 (OH)D concen-
tration was analyzed by ELISA-kit (Immun-
diagnostik A G, Bensheim, Germany). As-
say detected 25 (OH)D concentrations as
low as 6.4 nmol/L.

Statistical analysis: Data was analyzed by
PASW statistics 18. Numerical data were
expressed as mean and standard deviation.
Qualitative data were expressed as frequen-
cy and percentage. Chi-square test (Fishers
exact test) was used for relation between qu-
alitative variables. For quantitative data nor-
mally distributed, comparison between two
groups was done using t-test. For quantita-
tive and qualitative data not normally dis-
tributed, comparison was done by Kruskal-
Wallis test and Mann Whitney U test. Paired



t test was used for quantitative paired data.
A p-value <0.05 was considered significant.

Results
In the present study, only 4 patients were
non-early responder, 45 patients were 29 male
and 16 female with mean age 41.62+10.823,
and mean BMI 25.6+ 2.39, degree of fibrosis

F1 was 19, F2 was 20 and F3 was 6, degree of
activity Al was 8, a2 was 32 and F3 was 5,
and 25 patients used peganteron and 20 ones
used pegaferon.

The details are shown in tables (1, 2, 3, 4
and 5).

Table 1: Clinico-pathological criteria of studied population

Studied population
Variable Number | Percent
Age
<40 19 42.2
> 40 26 57.8
Total 45 100
SEX
Male 29 64.4
Female 16 35.6
Total 45 100
BMI
M4+SD 25.6+2.39
Range 21-30
Degree of fibrosis
F1 19 42.2
F2 20 444
F3 6 13.3
Total 45 100
Degree of activity
Al 8 17.8
A2 32 71.1
A3 5 11.1
Total 45 100
Response
EVR 41 91.1
Non- responders 4 8.9
Total 45 100

Table 2: Correlation between Vitamin D before treatment and PCR before treatment

PCR Deficient Sufficient Chi-square test
NO. % No. % X P-value

high 4 20.0% 5 20.0%

Low viremia | 10 50.0% 13 52.0% 0.024 0.988

moderate 6 30.00% 7 28.0%

Low viremia (16- 2x10°) [U/ml, moderate
(2x10°- 1x 10°) fu/ml, high ( more than
1x10%)iu/ml Sufficient vitamin D more than
30ng/dl; deficient vitamin D less than

19

30ng/dl. No significance between vitamin D
and viral load by PCR before antiviral therapy
treatment.



Table 3: Relation of vitamin D before treatment with activity and fibrosis

Deficient Sufficient Chi-square test
No. % No. % X? P-value
Al| 4 | 20.0% 4 16.0%
Activity | A2 | 15| 75.0% | 17 | 68.0% | 1.387 0.500
A3 1 5.0% 4 16.0%
F1| 7 | 350% | 12 | 48.0%
Fibrosis | F2 [ 10 | 50.0% | 10 | 40.0% | 0.77 0.681
F3| 3 15.0% 3 12.0%

By comparing deficient vitamin D group and sufficient vitamin D group as regarding activity and fi-
brosis in liver biopsy before starting antiviral therapy showed no statistical significance.

Table 4: Responders and non-responders to Interferon therapy, as to Vit. D deficiency (normal level >30 ng/ml)

Variable Responders | Non Responders Total P value
Deficient level (< 30 ng/dl) 17(85%) 3(15%) 20(44.4%) 03
Sufficient level (> 30 ng/dl) 24(96%) 1(4%) 25(55.6%) S
Total 41(91.1%) 4(8.9%) 45(100%) | Mot Significant

Effect of vitamin D level status on early response of antiviral therapy without significance.

Table 5: Comparison of serum vitamin D level before and after treatment in all patients:

Before

After Paired t-test

Variable Mean | SD

Mean | SD t p-value

Vit. D (15-80ng/ml) | 32.00 |13.09

46.76 | 18.03 | 5.019 0.000

High significant improvement in vitamin D level, after 12 weeks of interferon therapy in all patients

regardless of EVR.
Discussion

In the present study, the vitamin D was defi-
cient in 20 patients (44%) of patients, which
agreed with Petta et al. (2010) who recog-
nized that vitamin D deficiency was common
among patients with chronic liver disease, and
Artech et al. (2010) who evaluated 118 pa-
tients with chronic liver disease, 85% had
HCV infection, more than 90% of them had
25(OH)D levels less than 32ng/ml, which was
considered by many vitamin D experts to be
the lower limit of the optimal range.

In the present study, there was no statistical
significant difference between vitamin D
status and degree of fibrosis and hepatitis
activity by liver biopsy, which agreed with
Esmat et al. (2014)

There was no significant effect of vitamin
D level on the response of antiviral therapy
of Egyptian chronic hepatitis C patients. The
data agreed with Lange ef al. (2012) who
found no significant association between
25(0OH)D3 serum level and SVR to INF
based therapy in a cohort study of 317 HCV
genotype 1,4 patients, moreover Esmat et
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al. (2014) found that vitamin D supplemen-
tation in a dose of 15,000 IU/week (Chole-
calciferol) during treatment course gave no
significant impact on SVR in HCV genotype
4 patients out of 100 chronic HCV patients.
Kiston et al. (2013) found no significant ef-
fect of baseline 25(OH) D3 status and sus-
tained virological response on 274 CHC pa-
tients.

On the contrary, Mohamed et al. (2013)
reported that vitamin D deficiency predicted
an unfavorable response to interferon- based
treatment of HCV among fifty patients in-
fected with HCV genotype 4 ,he reported
that responders to ribavirin plus pegylated
interferon alpha 2a therapy had significantly
higher baseline vitamin D levels than non-
responders. However, Petta et al. (2010)
found an association between lower vitamin
D serum levels and failure to achieve SVR
in a retrospectively analyzed a cohort study
of 167 patients treated with antiviral therapy
for HCV. Also, Petta et al. (2010), Gal Tan-
amy et al. (2011) Abu-Mouch et al. (2011)
and Kondo et al. (2013) studied genotypes



other than 4 and evaluated the SVR not EVR
as in the present study.

In the present study, there was highly sig-
nificant improvement in the level of vitamin
D post treatment among all patients, and this
might be due to antiviral therapy that im-
proved liver function including vitamin D
hydroxylation, and thus antifibrotic activity
of interferon (Ogawa et al, 2008). This also
agreed with Grammatikos ef al. (2014) who
found that vitamin D level increase during anti-
viral therapy in 39% of CHC patients. They
concluded that there was an association be-
tween the antiviral therapy response and 7-
dehydrocholesterol reductase (DHCR-7) that
converts 7-dehydrocholesterol to cholesterol,
and thus removing the substrate from synthetic
pathway of vitamin D and finally regulating
vitamin D levels. Kitson and Roberts (2012)
mentioned that the vitamin D is synthesized
predominantly in the liver and functions as
an important secosteroid hormone with plei-
otropic effects, and its key regulatory role in
calcium and bone homeostasis is well estab-
lished, with increasing recognition that vit-
amin D regulates cell proliferation, differen-
tiation, and has immunomodulatory, anti-
inflammatory and anti-fibrotic action. The
non-skeletal effects are relevant in the path-
ogenesis 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 CHC. They added that in liver
transplant recipients severe vitamin D defic-
iency predicts, and vitamin D-supplement-
ation prevents, acute cellular rejection. The
role of vitamin D in activation and regula-
tion of innate and adaptive immune systems
may explain its importance in the above liv-
er diseases.

Garcia-Alvarez et al. (2014) stated grow-
ing evidence that vitamin Dis related
to CHC pathogenicity. They concluded that
low vitamin D status in CHC patients was
associated with a higher likelihood of ad-
vanced liver fibrosis and lower odds of sus-
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tained virologic response post peglFNo/ rib-
avirin therapy.

Conclusion

The outcome data showed that vitamin D
status has no effect on early response of an-
tiviral therapy in patients of HCV genotype
4, but the highly significantly improvement
of vitamin D level after the antiviral therapy.

Further study is ongoing to investigate the
mechanism of improvement and will be pub-
lished in due time, elsewhere
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