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Abstract

AIM: To determine whether adding vitamin D, a po-
tent immunomodulator, improves the hepatitis C virus
(HCV) response to antiviral therapy.

METHODS: Seventy-two consecutive patients with
chronic HCV genotype 1 were randomized into two
groups: the treatment group (7 = 36, 50% male,
mean age 47 £ 11 years) received Peg-a-2b interferon
(1.5 pg/kg per week) plus ribavirin (1000-1200 mg/d)
together with vitamin D3 (2000 IU/d, target serum lev-
el > 32 ng/mL), and the control group (7 = 36, 60%
male, mean age 49 £ 7 years) received identical ther-
apy without vitamin D. HCV-RNA was assessed by real-
time polymerase chain reaction (sensitivity, 10 IU/mL).
The sustained virologic response (SVR) was defined as
undetectable HCV-RNA at 24 wk post-treatment.

RESULTS: Clinical characteristics were similar in both
groups. The treatment group had a higher mean body
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mass index (27 + 4 kg/m’vs 24 + 3 kg/m’, P < 0.01),
viral load (50% vs 42%, P < 0.01), and fibrosis score
(> F2: 42% vs 19%, P < 0.001) than the controls. At
week 4, 16 (44%) treated patients and 6 (17%) con-
trols were HCV-RNA negative (P < 0.001). At week 12,
34 (94%) treated patients and 17 (48%) controls were
HCV-RNA negative (P < 0.001). At 24 wk post-treat-
ment (SVR), 31 (86%) treated patients and 15 (42%)
controls were HCV-RNA negative (P < 0.001). Viral
load, advanced fibrosis and vitamin D supplementation
were strongly and independently associated with SVR
(multivariate analysis). Adverse events were mild and
typical of Peg-a-2b/ribavirin.

CONCLUSION: Adding vitamin D to conventional Peg-
a-2b/ribavirin therapy for treatment-naive patients with
chronic HCV genotype 1 infection significantly improves
the viral response.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

The current treatment for hepatitis C virus (HCV) infec-
tion is pegylated interferon o combined with ribavirin
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(Peg/RBV) administered for 24 wk for HCV genotypes
2 or 3, or 48 wk for HCV genotype 1, the most prevalent
genotype in Isracl, Europe, and North America'. The
aim of HCV therapyis a sustained virologic response
(SVR), defined as an undetectable serum HCV-RNA
level at 24 wk after the cessation of therapy. For patients
with HCV genotype 1, the rate of SVR ranges between
38% and 46%™". In subgroups of this population (e.g,
Hispanics and African-Americans), the rate of SVR is
even lower, reaching only 19%". These differences are
not explained by baseline viral load or compliance to
treatment. Recent efforts to improve patient outcomes
have focused on adding new antiviral therapies specifical-
ly targeted to HCV, including inhibitors of either HCV
polymerase or protease”. However, few studies have ad-
dressed the issue of improving the host factors.

Vitamin D is a potent immunomodulator'®”. Increased
production of 1, 25-dihydroxy vitamin D3 results in the
synthesis of cathelicidin, a peptide capable of destroying
many viral infectious agents as well as M. #uberculosis. Low
serum levels of 25-hydroxyvitamin D (< 20 ng/mlL) pre-
vent macrophages from initiating this innate immune re-
sponse, which may explain why African-Americans, who
are often vitamin D deficient, are more prone to contract-
ing tuberculosis and viral infections than Caucasians'.,
Moreover, vitamin D improves insulin sensitivity'”, su-
ppresses proinflammatory cytokines, increases anti-
inflammatory cytokines, and improves CD4 T cell hyper-
responsiveness“oj. Vitamin D deficiency is very common
(92%) among patients with chronic liver disease, and at
least one-third suffer from severe vitamin D deficiency
(< 12 ng/mL)"". Tsraeli subjects from various ethnic
backgrounds are at higher risk of vitamin D deficiency"”.
Pettas and co-workers recently showed a low serum
vitamin D level to be related to severe fibrosis and low
responsiveness to interferon-based therapy in genotype 1
chronic hepatitis C (CHO)™. Tts role and relationship to
SVR and therapy in CHC are unknown. We reasoned that
adding vitamin D to conventional therapy could improve
treatment efficacy at weeks 4 [rapid viral response (RVR)]
and 12 [early viral response (EVR)] during therapy, and
24 wk after cessation of therapy (SVR).

MATERIALS AND METHODS
Subjects

Study inclusion criteria were age 18-65 years, a chronic
HCV genotype 1 infection, no previous treatment for
hepatitis C, seronegative for HBV, HDV, and human im-
munodeficiency virus infections, an absolute neutrophil
count of > 1500 per mm’, a platelet count of > 90 000
per mm’, and a normal hemoglobin level. Liver biopsies
were required within 2 years prior to study entry, and the
samples were examined by two pathologists who were
unaware of patient identity and treatment regimen. The
severity of hepatic inflammation and fibrosis was evalu-
ated by the Ishak score in separate reports for grading
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and stagingm. Exclusion criteria were decompensated
liver disease (cirthosis with a Child-Pugh scote > 9),
another cause of clinically significant liver disease, or the
presence of hepatocellular carcinoma.

Study design

This was an intention-to-treat prospective randomized
study. The experimental procedures were approved by
the institutional review boards of the two participating
medical centers. Informed consent was obtained from all
participants (Clinical Trial Gov: NCT00804752)

The study included 72 consecutive CHC genotype 1
treatment-naive patients who were stratified according to
ethnic group (i.e., Russian/Jewish/Arab) due to possible
differences in vitamin D levels. They wete randomly as-
signed to one of two study groups. The treatment group
comprising 36 patients (mean age 47 + 11 years, 50% male)
who received pegylated (peg)-interferon-a-2b (1.5 ug per
kg body weight) plus oral ribavirin 1000 mg/d (for body
weight < 75 kg) or 1200 mg/d (for body weight > 75 kg)
and vitamin D3 (Vitamidyne D, Fischer Pharmaceuticals,
Israel) 2000 IU/d, target serum level > 32 ng/mlL) for
48 wk. Vitamin D3 was given by oral drops for 4 wk be-
fore the initiation of antiviral treatment and after serum
levels had reached > 32 ng/mL in all patients in the treat-
ment group. The supplemented vitamin D levels were
maintained during the course of therapy with the same
dosage as in the lead-in phase. The control group of 36
patients (mean age 49 £ 7 years, 60% male) received peg-
interferon-o-2b (1.5 pg/kg body weight) plus ribavirin
(1000-1200 mg/d) without vitamin D3 for 48 wk.

Efficacy assessments

Plasma HCV-RNA levels were measured using the COBAS
Taq Man HCV assay, version 1.0 (Roche Molecular Sys-
tems), with a lower limit of quantification of 35-45 IU/mL
and a lower limit of detection of 10 IU/mL. HCV-RNA
levels were measured at the time of screening and during
the treatment period at weeks 4, 12 and 48. All subjects
had at least one follow-up visit at 24 wk after the com-
pletion of treatment. Those who had undetectable HCV-
RNA levels had another follow-up visit 24 wk later,
at which time HCV-RNA levels were measured again.
Treatment efficacy was defined as SVR, i.e., undetect-
able HCV-RNA at 24 wk post-treatment. Clearance of
HCV-RNA by real-time polymerase chain reaction (RT-
PCR) was assessed at week 4 (RVR), week 12 (complete
EVR), and at week 48 of treatment response (eatly treat-
ment response, ETR). Patients with ETR who tested
HCV-RNA positive during follow-up were classified as
relapsers. Breakthrough was defined as an increase in the
HCV-RNA level of one logio unit compared with the
lowest value. Therapy was discontinued if quantitative
HCV-RNA levels at week 12 dropped by < 2 log com-
pared with baseline values (non-responders), and at week
24 if HCV-RNA was still detectable in those patients in
whom HCV-RNA dropped > 2 log at week 12",
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Table 1 Baseline demographic, clinical and virologic charac-

teristics of all patients

Baseline demographics Peg/RBV Peg/RBV + Vit D P value

(n = 36) (n = 36)
Age (yr) 49+7 47411 0123
Males (%) 60 50 0.015
Body mass index (kg/m’) 243 27 +4 0.014
HCV 3/33 3/33 0.138
genotype: 1a/1b (1)
Baseline HCV-RNA (log ~ 6.2+0.8 61+0.7 0.126
1U/mL)
High viral load 15 (42%) 18 (50%) 0.033
HCV-RNA
> 800 000 IU/mL
Baseline ALT (U/L) 56 + 31 55+ 28 0.587
Advanced fibrosis (> F2) 7 (19%) 15 (42%) 0.001
Ethnicity (Russian 28/6/2 29/3/4 0.194

/Jewish/ Arab)

Peg/RBV: Pegylated interferon a and ribavirin; Vit D: Vitamin D; ALT:
Alanine aminotransferase; HCV: Hepatitis C virus.

Safety assessments

Biochemical assessments were performed at each visit
during the treatment period and at the post-treatment
follow-up visit. Data on adverse events were collected and
physical examinations were also performed each time.
The safety assessment included complete blood count,
antinuclear antibody, and thyroid-stimulating hormone
levels. Peg-interferon o 2b was reduced to 1.0 ug/kg body
weight in patients with a < 750 neutrophil count and
withdrawn temporarily in patients with a < 500 neutrophil
count. The same dose reduction was applied if platelet
levels fell under 50 000 cells/ mrn3, with peg-interferon be-
ing discontinued when the 25 000 cell/ mm’ threshold was
reached. In both treatment arms, the ribavirin dose was
tapeted by 200 mg/d in patients with a hemoglobin level
<10 g/dL, and discontinued altogether in patients with a
level < 8.0 g/dL.

Clinical and laboratory measurements

Vitamin D levels: 25 (OH)-vitamin D3 levels were deter-
mined by 125 I-radioimmunoassay (Dia-Sorin, Stillwater,
MN, United States)"”. 25-OH vitamin D is the major cit-
culating form of vitamin D and is used as an indicator of
vitamin D status. Vitamin D deficiency was defined as a 25
(OH)-vitamin D serum level < 12 ng/ml., vitamin D insuf-
ficiency as 25 (OH)-vitamin D levels of 12-32 ng/ml., and
vitamin D sufficiency as levels > 32 ng/ mI". Insulin re-
sistance was estimated using the homeostasis model assess-
ment (HOMA-TR)"", HOMA-IR was measured at base-
line and at 4 wk in both study groups. Body mass index
(BMI) was calculated as weight in kilograms divided by the
square of height in meters. Obesity was defined as a BMI
exceeding 28 kg/m?. C-reactive protein was determined
by the nephelometric method"™. Paraoxonase activity was
measured according to a method using phenylacetate as a
substrate”. o tocorEherol (vitamin E) was estimated spec-
trophotometrically Y Malondialdehyde concentration was
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Figure 1 Vitamin D serum levels before and at 4 wk after the beginning
of antiviral treatment + vitamin D supplementation (n = 36). Bars represent
standard error.

estimated spectrophotometrically using the thiobarbituric
acid assayI2 I Calcium, phosphor, vitamin B12, thyroid-
stimulating hormone, glucose, insulin, liver enzymes, al-
bumin, bilirubin, prothrombin time, and creatinine were
measured by standard biochemical tests.

Statistical analysis

Results were expressed as mean & SD. The difference be-
tween the two groups was assessed by the chi-squated test
for categorical variables and by the Mann-Whitney rank
test for continuous variables. The Spearman correlation
was used to express correlations between variables. The
primary study endpoint was evidence of the influence of
vitamin D on the viral response at weeks 4 and 12 during
therapy and at week 24 post-treatment. Logistic regression
analysis was performed to detect independent predictors
for SVR. The significance level was set at P < 0.05. The
statistical analyses were carried out with the WINSTAT
(Kalmia, CA, United States) software program.

RESULTS

At baseline, 21% of the patients in the treatment group
had severe vitamin D deficiency (< 12 ng/ml.), 59% had
insufficiency, and 20% had sufficient vitamin D levels.
The control group baseline tests showed that 27% had
vitamin D deficiency, 60% had insufficiency, and 13%
had sufficient vitamin D levels. Table 1 shows the clinical
and biochemical parameters of the patient populations.

The treatment group had higher BMI levels, viral
loads, and fibrosis scores > F2 than the controls (27 +
4 kg/m’ss 24 £ 3 kg/m’, P = 0.014; > 800 000 IU/mL,
50% vs 42%, P = 0.033; 42% vs 19%, P = 0.001, respec-
tively). There were no differences between the two groups
in terms of age, HCV genotype, baseline HCV-RNA, eth-
nic background, or aminotransferases levels.

Figure 1 depicts the baseline and week 4 vitamin D
levels at the beginning of antiviral therapy. Serum vita-
min D levels were significantly lower at baseline (20.5
+ 9.0 ng/mL) and increased after 4 wk of vitamin D
treatment to a mean level of 37 + 10 ng/mlL.. Baseline
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Table 2 Viral response, vitamin D levels, biomarkers of inflam-

mation, insulin resistance, and oxidative stress in all patients

Parameter Peg/RBV Peg/RBV + Vit D P value
(n = 36) (n = 36)

Viral response

Relapser 13 (36%) 3 (8%) 0.001

Non-responder 8 (22%) 2 (6%) 0.010

HOMA-IR

Baseline 4657 45+14 0.123

After 4 wk 50+4.0 23+1.0° 0.001

Basal vitamin 19+6 20.5+9.0 0.177

D-25-OH levels (ng/mL)

Malondialdehyde (mmol/L)  0.11 +0.05 0.13 +0.04 0.810

Paraoxonase (mmol/L/min)  0.57 +0.1 0.64 +0.1 0.120

Vitamin E (ung/mL) 19.7+88 21+8.0 0.510

Vitamin B12 pmol/L 316 £190 331 +170 0.103

CRP mg/dL 0.39+0.3 045+0.4 0.100

Triglycerides (mg/dL) 200 + 80 220 + 60 0.110

P < 0.001 between HOMA-IR at baseline and HOMA-IR after 4 wk of
treatment with vitamin D. HOMA-IR: Homeostasis model assessment of
insulin resistance; Peg/RBV: Pegylated interferon o and ribavirin; Vit D:
Vitamin D; CRP: C-reactive protein.

vitamin D levels were also lower in the control group (19
+ 6 ng/ml, Table 2).

Figures 2 and 3 show the rates of RVR, EVR, and
SVR in the treatment and control groups. At week 4,
16 (44%) patients in the treatment group and 6 (17%)
controls were HCV-RNA negative, and at week 12, 34
(94%) and 17 (48%), respectively, were HCV-RNA nega-
tive (P < 0.001 for each week). Twenty-four weeks after
the cessation of therapy (SVR), 31 (86%) patients in the
treatment group and 15 (42%) controls were HCV-RNA
negative (P < 0.001). The percentage of relapses and
non-responders and the biomarkers of insulin resistance,
inflammation, pro-oxidant levels, antioxidant levels, and
baseline vitamin D, vitamin E, and vitamin B12 serum
levels are shown in Table 2 for both groups.

The rate of viral breakthrough was null. The rates of
relapse and non-response were significantly lower in the
treatment group compared with the control group [# = 3
(8%) vs n =13 (36%), P < 0.001, and 2 (6%) vs 8 (22%),
P < 0.01, respectively]. The HOMA-IR index decreased
significantly after 4 wk of treatment with vitamin D
compared with the control group (from 4.5 * 1.4 to 2.3
+ 1.0, P < 0.01 »s 4.6 £ 5.7 to 5.0 £ 4.0, respectively,
P < 0.1). There was no difference between groups for
malondialdehyde, paraoxonase, vitamin E, vitamin B12,
C-reactive protein, and triglyceride levels.

The adhetrence to vitamin D treatment was excellent
during the entire course, and all patients in the treatment
group achieved the target level. Vitamin D levels were
maintained during the course of therapy with the same
dosage (2000 TU/d) as in the lead-in phase. Predictive
factors for SVR in patients treated with Peg/RBV com-
bination therapy are shown in Table 3.

Viral load, advanced fibrosis, baseline vitamin D lev-
els, changes in HOMA-IR, and vitamin D supplementa-
tion were significant univariate predictors of SVR. Viral
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Figure 2 Rate (%) of the rapid viral response and rate of early viral re-
sponse in the treatment (n = 36) and control (n = 36) groups. RVR was
defined as undetectable HCV RNA at 4 wk during treatment. Complete EVR
(cEVR) was defined as undetectable HCV RNA at 12 wk during treatment.
SOC: Standard of care; RVR: Rapid viral response; EVR: Early viral response;
HCV: Hepatitis C virus; SVR: Sustained viral response.
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Figure 3 Rate of sustained viral response in the treatment group (Vitamin
D + SOC, n = 31/36) and the control group (n = 15/36, SOC) 6 mo after
cessation of treatment. SVR was defined as undetectable HCV-RNA at 24 wk
post-treatment. Bars represent standard error. SOC: Standard of care; SVR:
Sustained viral response; HCV: Hepatitis C virus.

load, vitamin D supplementation, advanced fibrosis and
changes in HOMA-IR remained as independent predic-
tors in the multivariate analysis. Thus, vitamin D supple-
mentation emerged as being more responsible for higher
SVR than the baseline vitamin D level.

The most common adverse events were mild in na-
ture, similar in both groups, and consistent with typical
Peg/RBV-induced systemic symptoms. They included
nausea (7 = 4), headache (# = 4), insomnia (7 = 5), chills
(n = 4), myalgia (n = 3), pyrexia (# = 3), pruritus (# =
2), mild neutropenia (# = 3), mild thrombocytopenia (»
= 5), and mild anemia (# = 3). There were no setious
adverse events. Adherence to Peg/RBV combination
therapy was excellent, and there was no difference in
dose reduction Peg/RBV combination therapy due to
adverse events in either group. No patient discontinued
treatment. Changes in laboratory values during the study
were consistent with those reported in association with
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Table 3 Predictors for sustained virologic response in

treatment-naive hepatitis C virus genotype 1 patients with
pegylated interferon o and ribavirin combination therapy

Odds ratio 95% CI P value
Vitamin D treatment 25 2.0-4.9 <0.001
(Yes vs No)
Baseline vitamin D 1.5 1.2-3.8 0.080
(<20 or>201IU/mL)
Advanced fibrosis 2.0 1.0-3.6 0.001
(<F2or >F2)
High viral load 2.8 1.2-4.0 0.001
(<800 000 or > 800 000 IU/mL)
Baseline CRP 1.0 0.5-1.9 0.510
(<0.05 or > 0.5 mg/dL)
Changes in homeostasis model 1.8 0.5-3.0 0.030

assessment (%)

CRP: C-reactive protein; CI: Confidence interval.

the combined use of Peg/ RBV".

DISCUSSION

The results of this study suggest that the addition of a
vitamin D supplement to current standard therapy can
significantly improve the rate of RVR, EVR and SVR
in treatment-naive patients with HCV genotype 1 com-
pared the rates with standard therapy alone. The ob-
served SVR in the control group (42%) was consistent
with previous reports™. Overall there was a marked in-
crease in the virologic response at week 4 (44% vs 17%),
week 12 (94% vs 48%), and week 24 after the cessation
of therapy (86% vs 42%), and a low rate of relapse (8%
vs 36%) with vitamin D supplementation compared with
no supplementation. The rate of relapse in the control
group was within the reported 18%-40% range for cur-
rent standard HCV antiviral therapy™.

There are only two reports examining the associa-
tion between vitamin D status and outcome of antiviral
therapy in patients with chronic HCV viral infection.
Petta and co-workers retrospectively analyzed a cohort
of 167 patients treated with Peg/RBV for hepatitis C,
and detected an association between lower vitamin D
serum levels and failure to achieve SVR®Y, Our results
provide further support for that data. The second study
by Bitetto and co-workers showed that vitamin D sup-
plementation improved the response to antiviral treat-
ment for recurrent HCV in liver transplant recipients™,
Several differences between those two studies should be
noted. Bitetto and co-workers” HCV patients were im-
munocompromised, and they were supplemented with
low-dose vitamin D (800 TU/d) after liver transplanta-
tion. In addition, most of their HCV patients (75%)
had low vitamin D levels despite treatment. Finally, that
study was retrospective and focused on the prevention
of osteoporosis, not on the treatment of hepatitis C.

The exact mechanism of action leading to improved
RVR, EVR, and SVR in patients receiving vitamin D
is unknown. Vitamin D is metabolized by the liver and
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converted to 1,25-dihydroxy-vitamin D3, which is the
active form of the vitamin'”. Individuals with chronic
liver disease may have poor conversion from vitamin
D3 or any of its other biologically active metabolites' .
1,25 vitamin D3 appears to modulate immunity princi-
pally via regulation of T-cell function™. The vitamin D
receptor (VDR) is expressed on virtually every type of
cell involved in immunity™. The immunomodulatory ac-
tions of vitamin D are elicited through its direct action
on T-cell antigen-presenting cell function””. T helper cell
type 1 (TH1) actions are intensified when vitamin D is
insufficient, as in the majority of our patient population,
or when signals through VDR are weak. Regulatory T
cell and TH2 cells are diminished, thus favoring an auto-
immune TH1 responsepg]. This is a pro-inflammatory re-
sponse which may impair IFN and insulin signaling, thus
decreasing the viral response™”. A recent study on 120
patients with chronic HCV genotype 1 infections report-
ed that a TH1 to TH2 ratio of < 15.5 was significantly
associated with SVR (odds ratio 9.6)"". TH1 and TH2
measurements were not performed in the present study.
Persistent HCV infection modulates the balance between
immune stimulatory and inhibitory cytokines which can
prolong inflammation and lead to fibrosis and chronic
liver diseases”™. More recently, Gutierrez and co-workers
showed that vitamin D3 increased VDR protein expres-
sion and inhibited viral replication in cell culture™.

It is well known that people of African and Hispanic
descent are less likely to respond to standard therapy™.
This may be due to a polymorphism of the Znterlenkin
(IL)-28B gene, polymorphism of VDR or vitamin D
deficiency>”. The vast majority of the Russian/Jewish/
Arab patients in the present study had vitamin D insuf-
ficiency, possibly related to paradoxically low exposure to
the sun in this predominantly sunny country and/or to a
low supply of vitamin D from their diet.

The impact of diet on liver fibrosis and on response
to IFN therapy in patients with HCV chronic hepatitis has
been reported before™, HCV patients also lack vitamins
E and B12""7. A recent study showed that higher levels
of vitamin B12 were associated with SVR, but there was
no difference in serum levels of those vitamins between
the group treated with vitamin D and the controls™”

Insulin resistance emerged as one of the most im-
portant host factors in the prediction of the response
in non-diabetic HCV patients treated with Peg/RBV,
and is a common factor in the features associated with
difficult-to-treat patientsm]. Vitamin D is also known to
help prevent type 2 diabetes, and it is possible that low
levels of vitamin D lead to insulin resistance”. The di-
rect effect of vitamin D may be mediated by binding of
its circulating active form to the pancreatic B cell vita-
min D receptorm. Vitamin D deficiency or insufficiency
may alter the balance between the extracellular and in-
tracellular cell calcium pools, which may interfere with
normal insulin release®”. Thus, a lack of either calcium
or vitamin D can result in peripheral insulin resistance!’"!.
Morteover, oxidative stress leeches calcium, and vitamin
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D helps absorb calcium™. Our current results confirm
these findings: the HOMA-IR was higher at baseline in
the vitamin D treatment group and improved after 4 wk
of therapy compared to the control group. Moreover,
the changes in HOMA-IR were strongly associated with
SVR (multivariate analysis).

The definition of normal vitamin D serum levels is
a subject of debate. In the current study, increasing the
vitamin level D to > 32 ng/mlL increased the response to
antiviral therapy to the same extent in patients with vita-
min D deficiency as well as those with vitamin D insuf-
ficiency. Multivariate analysis revealed that viral load, ad-
vanced fibrosis and vitamin D supplementation remained
as independent predictors. Thus, it can be concluded that
vitamin D supplementation is responsible for a higher
SVR, rather than the baseline vitamin D level. It remains
to be determined whether the addition of vitamin D
acts by a mechanism other than improvement of insulin
resistance or immune function such as the upregulation
of toll-like receptors involved in the immune response in
HCV-infected patients

Limitations of the present study include the small
number of patients, lack of vitamin D level assessment
during therapy for the treatment and control groups,
and that this prospective and randomized study was not
placebo-controlled, thus the patients knew whether or
not they received a vitamin D supplement. Another limi-
tation is the lack of data on the TH1 and TH2 immune
response. The identification of determinants of the
response, such as polymorphisms of the II.-28B gene,
polymorphism of the VDR and immune function,
may help explain the difference in response rates between
patients with different ethnic backgrounds. This was not
done in our study since data on 1L-28B and on VDR
polymorphism were not available at the time the study
was designed.

In conclusion, the addition of vitamin D to Peg/RBV
combination therapy in treatment-naive patients who
were infected with HCV genotype 1 significantly increased
the rates of rapid, early, and sustained viral responses.

COMMENTS

Background

Treating chronic hepatitis C virus (HCV) (genotype1) patients with pegylated
interferon and ribavirin, which is considered to be the standard of care, has
achieved viral clearance in less than 50% of the patients. Vitamin D is a potent
immunomodulator with a beneficial effect against viral and bacterial infections.
The vast majority of patients with chronic hepatitis C have low levels of vitamin
D. Different new drugs such as protease or polymerase inhibitors are still under
investigation and are expensive and have many side effects like rash.
Research frontiers

Vitamin D deficiency is well documented in patients with chronic liver disease.
However, treating patients with chronic HCV infection by adding a vitamin D
supplement to the standard of care has not been addressed. There are only two
reports dealing with the association between vitamin D status and outcome of
antiviral therapy for chronic HCV infection.

Innovations and breakthroughs

The current study shows that adding a vitamin D supplement to pegylated inter-
feron and ribavirin significantly increases the rapid, early and late clearance of
the virus, in chronic hepatitis C genotype 1 treatment-naive patients.
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Applications

This study emphasizes the importance of vitamin D supplementation when
added to standard treatment in all patients with chronic hepatitis C. Further
studies are needed to explain the mechanism of vitamin D supplementation for
these patients.

Terminology

Hepatitis C is a chronic liver infection that can be complicated by liver failure
and liver cancer. Clearance of the virus from the blood is achievable by a com-
bination of pegylated interferon and ribavirin in less than 50% of the patients.
Vitamin D has an important role in the treatment of different bacterial and viral
infections; this vitamin is synthesized in the skin by absorption of ultraviolet
from the sun light. The mechanism of action of this vitamin is unknown, but it
may improve the activities of immune cells that are important in the eradication
of HCV.

Peer review

This is a well conducted study with a relevant finding, and it is well written.
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