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Abstract

Background: Although a contributory role of vitamin D levels for the devel-

opment of chronic hepatitis C has been suggested, the efficacy of vitamin D

supplementation in combination with conventional antiviral therapy con-

sisting of pegylated interferon-a (Peg-IFN-a) injection and oral ribavirin

(RBV) remains unclear. We investigated its efficacy in the treatment of

chronic hepatitis C via a meta-analysis of randomised controlled trials.

Methods: We searched PubMed, EMBASE, the Cochrane Library, Clini-

calTrials.gov and the bibliographies of relevant articles to locate additional

publications in September 2016. Three evaluators independently reviewed

and selected eligible studies based on predetermined selection criteria.

Results: Of 522 articles meeting our initial criteria, a total of seven open-

label, randomised controlled trials involving 548 participants, were included

in the final analysis. Vitamin D supplementation in combination with Peg-

IFN-a injection and oral RBV significantly increased the rate of viral

response for hepatitis C at 24 weeks after treatment in a random-effects

meta-analysis (relative risk = 1.30; 95% confidence interval = 1.04–1.62;
I2 = 75.9%). Also, its significant efficacy was observed in patients with

hepatitis C virus genotype 1, which is known to be refractory to antiviral

therapy.

Conclusions: In summary, we observed that additional use of vitamin D

has a positive effect on sustained viral response rates of patients with

chronic hepatitis C infection. However, we cannot establish the efficacy

because of substantial heterogeneity, a small sample size and a low method-

ological quality.

Introduction

More than 170 million individuals have hepatitis C virus

(HCV) infection worldwide, and approximately four

million people are newly infected with HCV every year(1).

Up to 80% of patients with HCV infection proceed to

chronic hepatitis C (CHC), which can ultimately lead to

the development of liver cirrhosis and hepatocellular
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carcinoma (2). Previously, the standard treatment of CHC

was a combination therapy with weekly pegylated inter-

feron-a (Peg-IFN-a) injection and daily oral ribavirin

(RBV) (2). For example, a large randomised trial reported

that the combination therapy of Peg-IFN-a and RBV

increased sustained viral response (SVR) up to 52% (3),

which is defined as the absence of detectable HCV RNA

24 weeks after completion of antiviral therapy for CHC.

Before first-generation direct-acting antivirals (DAAs)

were licensed for use in HCV genotype 1 infection in

2011, their combination for 24 or 48 weeks was the

approved treatment for CHC (4).

In the meantime, observational epidemiological studies

have reported that there is an association between low

levels of vitamin D and the risk of CHC. A retrospective

cohort study with 468 study participants showed that the

mean level of vitamin D in noncirrhosis CHC patients

was 17 ng mL�1 and 25% of them had a level of vitamin

D <10 ng mL�1, whereas only 12% of controls had that

level (5). Also, in a nested case–control study, CHC

patients with genotype 1 had lower serum levels of

25-hydroxyvitamin (6).

However, the correlation between serum vitamin D

levels and SVR in CHC infection remains controversial.

CHC patients whose baseline level of vitamin D was more

than 30 ng mL�1 showed high SVR rates [odds ratio

(OR) = 1.57; 95% confidence interval (CI) = 1.12–2.2]
and vitamin D supplementation was also positively asso-

ciated with a high rate of SVR (OR = 4.59; 95%

CI = 1.67–12.63), irrespective of HCV genotype in a

meta-analysis (7). Also, vitamin D deficiency was associ-

ated with a low rate of SVR in patients with HCV geno-

types 2 and 3 (5). However, a meta-analysis including 11

studies reported that initial vitamin D status was not

associated with the rate of SVR to the combination ther-

apy of Peg-IFN-a and RBV, regardless of HCV genotypes
(8). Furthermore, no meta-analysis on the efficacy of vita-

min D supplementation for the treatment of CHC has

been published so far.

In the present study, we investigated the associations

between vitamin D supplementation and the success rate

of Peg-IFN-a and RBV in CHC via a meta-analysis of

randomised clinical trials.

Materials and methods

Literature search

We searched PubMed, EMBASE, the Cochrane Library

and ClinicalTrials.gov using common keywords related to

vitamin D supplementation in addition to the combina-

tion treatment of peg-IFN-a and RBV and the SVR of

CHC in September 2016. The keywords were: ‘vitamin D’,

‘25(OH)D’, ‘1,25(OH)D’, ‘cholecalciferol’, ‘alfacalcidol’

and ‘ergocalciferol’ for exposure factors; ‘hepatitis C’,

‘HCV’, ‘liver disease’, ‘viral response’ and ‘hepacivirus’ for

outcome factors. Also, we reviewed the bibliographies of

relevant articles to locate additional studies. The language

of publication was not restricted.

Selection criteria

We included randomised clinical trials that met all of the

criteria: (i) had investigated the efficacy of vitamin D

supplements for the SVR of CHC with a combination

therapy of Peg-IFN-a and RBV; (ii) had enrolled at least

30 study participants; (iii) had followed the study partici-

pants for at least 24 weeks; and (iv) had reported mea-

surements of SVR in both the vitamin D supplementation

and control groups. If data were duplicated or shared in

more than one study, the first published study was

included in the analysis. We only included articles that

were published in peer-reviewed journals and excluded

abstracts, letters and posters presented in academic

conferences.

Selection of relevant studies

Three investigators independently assessed the eligibility

of all studies based on the predetermined selection crite-

ria. Disagreements about the selection of studies between

investigators were resolved by consensus.

Assessment of methodological quality

The methodological quality of included studies was

assessed based on the Jadad scale (9), which is the most

widely applied measurement tool. Its score ranges from

zero (very poor) to five-point (rigorous). The five-point

quality scale consists of points for randomisation (de-

scribed as randomised, one point; table of random num-

bers or computer-generated randomisation, additional

one point), double-blind (described as double-blind, one

point; use masking such as identical placebo, additional

one point) and follow-up (state the numbers and reasons

for withdrawal in each group; one point) in the report of

each trial. Those with a score of 3 or higher were consid-

ered as a high-quality study, and we conducted subgroup

meta-analysis by quality.

Main and subgroup analysis

We investigated the association between vitamin D sup-

plementation in combination with Peg-IFN-a and RBV

and SVR in patients with CHC infection. Also, subgroup

meta-analyses were carried out by various factors: vitamin

D dosage (<2000 IU daily versus ≥2000 IU daily),
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methodological quality (high versus low), duration of

supplementation (less than 48 weeks versus 48 weeks or

longer), number of participants (<70 versus 70>), HCV

genotype, geographical region, mean age (<46 years ver-

sus >46 years), funding source (pharmaceutical industry

versus independent organisation), pretreatment with vita-

min D before antiviral therapy, time of viral response,

initial HCV-RNA titre, body mass index (BMI), initial

vitamin D status, vitamin D assay and initial alanine

aminotransaminase/aspartate aminotransaminase (ALT/

AST) levels. A main outcome measure was SVR at

24 weeks after antiviral therapy for CHC. Also, we inves-

tigated its efficacy on RVR (i.e. rapid viral response at

4 weeks), EVR (i.e. early viral response at 12 weeks) and

SVR at 48 weeks.

Statistical analysis

We computed relative risks (RRs) with 95% CIs by using

crude 2 9 2 tables based on an intention-to-treat analy-

sis, whenever possible. For the assessment of heterogene-

ity across studies, we used Higgins I2, which measures the

percentage of total variation across publications (10). I2

was calculated as:

I2 ¼ 100%� ðQ� dfÞ=Q;
where Q is Cochran’s heterogeneity statistic and d.f. indi-

cates the degrees of freedom. Negative values of I2 were

set at zero; the I2 results are between 0% (no observed

heterogeneity) and 100% (maximal heterogeneity). An I2

value >50% was considered to indicate substantial hetero-

geneity (10). We used a random-effects model meta-analy-

sis based on the DerSimonian and Laird method because

individual trials were conducted in the different popula-

tions (11).

We evaluated publication bias using Begg’s funnel plot

and Egger’s test. When publication bias exists, Begg’s fun-

nel plot presents asymmetry or P < 0.05 by Egger’s test.

We used Stata SE, version 13.0 (StataCorp, College Sta-

tion, TX, USA) for the statistical analysis.

Results

Identification of relevant studies

Figure 1 represents a flow diagram of the selection of rel-

evant studies. A total of 522 articles were found by

searching four databases (PubMed, EMBASE, the

Cochrane Library and ClinicalTrials.gov) and hand-

searching relevant bibliographies. After excluding 189

duplicated articles, three of the investigators indepen-

dently examined and excluded additional 307 articles that

did not satisfy the predetermined selection criteria on the

basis of each article’s title and abstract. Among these, 19

articles were excluded after review of the full texts

because of: use of vitamin D status as an exposure vari-

able (n = 6); use of acute biomarkers as exposure

(n = 3); no use of a randomisation method (n = 4);

inclusion of HIV/HCV co-infected participants (n = 2);

use of only one arm (n = 2); insufficient data (n = 1);

and use of alfacalcidol supplementation in the nonsupple-

mentation control group (n = 1). Studies not using a

randomisation method include two retrospective case–
control studies, one prospective case–control study and

one pilot study. The remaining seven open-label, ran-

domised controlled trials (12–18) were included in the final

analysis.

Characteristics of studies included in the final analysis

A total of seven studies which were published between

2011 and 2016 included 548 participants (270 in the

vitamin D supplementation group and 278 in the con-

trol group). The mean (range) age of the study partici-

pants was 46.3 (7–82) years. Table 1 shows the general

characteristics of the studies included in the final analy-

sis. They were conducted in: Japan (n = 2), Egypt

(n = 2), Israel (n = 1), US (n = 1) and Iran (n = 1).

The dosage regimens used in the trials were 1000/1600/

2000 IU daily and 15 000 IU weekly of vitamin D sup-

plements. In three studies, study participants received

vitamin D supplements before the administration of

antiviral therapy for CHC. Among these studies, partici-

pants took vitamin D supplements for 4 weeks before

the treatment of Peg-IFN-a and RBV in two studies
(12,17) and for 12 weeks before the antiviral treatment in

one study (13). Two trials reported funding sources: one
(17) was funded by pharmaceutical companies, whereas

the other (18) was funded by an independent scientific

foundation. Three trials (14,17,22) enrolled CHC patients

whose genotype was 1 (two trials (14,17) with genotype

1b); two trials (13,16) enrolled those who had genotype

other than 1; and only one study (18) included those

with all genotypes. All participants received a standard

HCV regimen (Peg-IFN-a and RBV) as antiviral therapy

for CHC except for the study by Atsukawa et al. (17) in

which participants received simeprevir as a DAA in

addition to a standard regimen.

Methodological quality of studies

We assessed the methodological quality of studies

included in the final analysis based on the Jadad Scale.

Scores ranged between 2 and 3, and the mean score was

2.1 (see Supporting information, Appendix S1). Only one

study (17) was considered as s a high-quality study with a

score of 3.
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Main analysis

As shown in Fig. 2, in the random-effects meta-analysis

of all seven studies, vitamin D supplementation with Peg-

IFN-a and RBV therapy for CHC significantly increased

SVR at 24 weeks after treatment (RR = 1.30; 95%

CI = 1.04–1.62; I2 = 75.9%).

Subgroup meta-analyses

Table 2 shows the findings from the subgroup meta-ana-

lyses by various factors. In the subgroup meta-analysis

excluding a trial for children, a significant effect was

found. Also, vitamin D supplementation was consistently

associated with the increased rate of SVR in the subgroup

meta-analyses by funding sources. Subgroup meta-ana-

lyses by HCV genotype revealed a significant positive

association in three studies including HCV genotype 1

(RR = 1.71; 95% CI = 1.38–2.13; I2 = 9.9%), whereas no

significant association was observed in two studies with

HCV genotypes 2, 3 or 4 (see Supporting information,

Appendix S2). Also, vitamin D supplementation showed

an efficacy when administered at low dosage

(<2000 IU day�1) but not at high dosage

(≥2000 IU day�1). Pretreatment of vitamin D showed a

significantly increased SVR (RR = 1.64; 95% CI = 1.20–
2.46; I2 = 77.8%), whereas vitamin D supplementation

without pretreatment failed to show a significantly

increased SVR (RR = 1.11; 95% CI = 0.82–1.50;
I2 = 77.7%).

Regarding BMI status, a significantly increased SVR

(RR = 1.39; 95% CI = 1.10–1.75; I2 = 61.3%) was

observed in the participants with low BMI (<25 kg m�2)

but not in those with high BMI status (≥25 kg m�2).

There was a significant positive association in participants

with high initial vitamin D levels (>21 ng mL�1;

RR = 1.39; 95% CI = 1.10–1.75; I2 = 61.3%) but not in

those with low initial vitamin D levels. For initial labora-

tory measurements, a positive association was observed in

low HCV-RNA titre and low initial ALT/AST levels but

not in high levels.

The subgroup meta-analysis by time of viral response

showed no significant association between vitamin D sup-

plementation and SVR. Regarding geographical region,

the efficacy of vitamin D supplementation was observed

only in East Asia but not in Western countries and Mid-

dle Asia. Also, its efficacy was not observed in the

younger age group (mean age <46 years) and in high-

quality studies.

No publication bias was found. The Begg’s funnel plot

was symmetrical and P for bias was 0.58 in the Egger’s

test (see Supporting information, Appendix S3).

Discussion

In the current meta-analysis of randomised controlled tri-

als, we found that vitamin D supplementation in combi-

nation with a standard therapy was associated with an

increased rate of SVR of CHC. Additionally, this associa-

tion was observed in favour of HCV genotype 1, pretreat-

ment with vitamin D, a high initial vitamin D level,

patients with low BMI, a low initial HCV-RNA titre and

a low initial ALT/AST status. However, we found that the

included trials had substantial heterogeneity across stud-

ies, a small sample size and a low methodological quality.

Identified studies from the databases using keywords and bibliographies of relevant articles (n = 522): 
PubMed (n = 380), EMBASE (n = 80), Cochrane Library (n = 34), ClinicalTrials.gov (n = 23),
and bibliographies (n = 5)

Articles remaining after excluding duplicates (n = 333) 

Remaining articles (n = 26), full text review

Exclude duplicate articles (n = 189)  

Exclude according to selection criteria (n = 307)

Trials included in the final analysis (n = 7)

Excluded articles (n = 19):
Vitamin D status as an exposure variable (n = 6)
Acute biomarkers as an exposure variable (n = 3)
No use of a randomisation method (n = 4)
HIV/HCV co-infection (n = 2) 
Only one arm (n = 2)  
Insufficient data (n = 1)
Use of alfacalcidol as a control (n = 1)

Figure 1 Flow diagram for the identification of

relevant studies.
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It remains unclear how vitamin D supplementation

improves SVR in CHC patients taking standard antiviral

therapy. However, inflammation is suggested as a possible

biological explanation for its efficacy. The stability

between stimulatory and inhibitory immune cytokines is

changed by continual HCV infection, which can raise the

degree of inflammation, and this phenomenon can result

in chronic liver disease and liver cirrhosis (19). Vitamin D

supplementation can suppress virus productions by gen-

erating the innate immune system in an in vitro study
(20). Almost all types of cells related to immunity express

a vitamin D receptor (VDR) (21) and vitamin D appears

to control the immune system mainly by handling T-cell

antigen-presenting cell functions (22).

CHC infection is also related to elevated circulating

levels of multiple inflammatory cytokines such as tumour

necrosis factor (TNF), which is involved in systemic

inflammation and makes up the acute phase reaction.

Circulating levels of TNF-a and soluble TNF receptor

(TNFR) in CHC patients were increased compared to

those of controls, and the severity of liver inflammation

is associated with serum TNFR status (23,24). A ran-

domised, double-blinded, placebo-controlled trial of 50

CHC patients conducted by Zein et al. (25) showed an

additional evidence of the significance of TNF-a in HCV

infection by therapy with etanercept, acting as TNF-a

antagonist, which enhanced SVR rates of Peg-IFN-a and

RBR treatment. Vitamin D can play an important role in

modulation of inflammatory reactions and fibrosis in

CHC patients by inhibiting TNF-a, which affects fibrosis

progression through suppression of TGF-b (26).

Another biological mechanism by which vitamin D

contributed to increased rates of SVR in CHC might be

through insulin resistance. De novo progression of insulin

resistance can be caused by CHC infection itself (27) and

is one of the conventional factors in the characters related

to difficult-to-treat patients (28). The direct efficacy of

vitamin D may be interceded through binding of its cir-

culating active form to the pancreatic B cell VDR (29).

In addition, vitamin D can have a pivotal role for a

novel anti-HCV agent through reinforcement of IFN-b
expression and induction of IFN-stimulated genes, which

exhibit effector molecules with antiviral activities (16).

One of the most important factors that can anticipate the

successive SVR rate of Peg-IFN-a and RBV is the HCV geno-

type. SVR rates in patients with genotype 1 HCV infection

measure 40–60%, whereas those in patients with genotypes 2

or 3 HCV infection reach approximately 70%–80% (4,30)

when treated by standard antiviral therapy. In the present

study, vitamin D supplementation showed an antiviral effect

on genotype 1 HCV infection, which is refractory to treat-

ment compared with easy-to-treat genotype. Also, HCV

Overall  (I2 = 75.9%)

2015 Esmat

2015 Atsukawa

2014 Yokoyama

Study

2012 Nimer

2016 Vosoghinia

2011 Abu-Mouch

2015 Eltayeb

1.30 (1.04, 1.62)

0.64 (0.45, 0.92)

1.85 (1.28, 2.68)

1.43 (1.04, 1.97)

1.24 (0.99, 1.55)

1.18 (1.01, 1.38)

2.07 (1.37, 3.11)

1.32 (0.92, 1.89)

100.00

13.04

12.87

14.22

16.66

18.13
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13.12

RR (95% CI)* Weight (%)

1.1 1 5

Figure 2 Efficacy of vitamin D supplementation in combination with conventional antiviral therapy in treatment of chronic hepatitis C in a

meta-analysis of open-label, randomised controlled trials (n = 7). *Random-effects model. RR, relative risk; CI, confidence interval.
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RNA titres lower than 800 000 IU mL�1 with low viral load

are associated with approximately 2.4–2.7 times higher SVR

rates than those more than 800 000 IU mL�1 (31,32). Elevated

baseline ALT levels are significantly associated with the per-

sistence of HCV infection (33). Being overweight is also

reported to be another factor that can lessen the achievement

of SVR (34). Regarding HCV-RNA titres, ALT levels and BMI,

we found that additional vitamin D supplementation was

not associated with an increased SVR rate of standard antivi-

ral therapy in severe cases of CHC. Furthermore, there were

differences in the rates of SVR after vitamin D supplementa-

tion by ethnicity. For example, in an open-labelled, nonran-

domised trial, Hispanic and African people are less likely to

react to standard treatment (35). This might be attributable to

the differences of single nucleotide polymorphisms of the

interleukin (IL)-28B gene, vitamin D deficiency or polymor-

phism of VDR among various ethnicity (6,36).

Recently, with the exception of the EASL (European

Association for the Study of the Liver), many other

organisations commonly recommend IFN-free regimens

as first-line therapy options because new DAAs have

shown higher SVR rate than IFN therapy (37). However,

because of the high prices of DAAs, IFN-based treatment

is still the preferred choice for standard treatment of

HCV hepatitis, especially in developing countries. Besides

Table 2 Efficacy of vitamin D supplementation in combination with

conventional antiviral therapy in treatment of chronic hepatitis C in

subgroup meta-analyses by various factors

Factor

Number

of Trials

Summary RR

(95% CI)

Heterogeneity,

I2

All 7 1.30 (1.04–1.62) 75.9

All excluding the

trial by Etlayeb

et al. (15) with

children

6 1.30 (1.01–1.68) 79.8

Vitamin D dosage

<2000 IU daily 2 1.26 (1.02–1.56) 40.5

≥2000 IU daily 5 1.31 (0.91–1.88) 82.7

Methodological quality

Low quality 6 1.23 (0.98–1.55) 74.7

High quality 1 1.85 (1.28–2.68) NA

Duration of supplementation

<48 weeks 3 1.34 (1.02–1.77) 75.5

≥48 weeks 4 1.25 (0.79–1.99) 84.7

Number of participants

n < 70 3 1.21 (1.08–1.37) 0.0

n ≥ 70 4 1.36 (0.82–2.26) 87.1

HCV genotype

Genotype 1 3 1.71 (1.38–2.13) 9.9

Genotype 2–4 2 0.90 (0.41–1.97) 92.6

All genotypes 1 1.18 (1.01–1.38) NA

Region

Western 2 1.57 (0.86–2.87) 85.3

East Asia 2 1.60 (1.24–2.06) 7.8

Middle Asia 3 1.01 (0.66–1.56) 85.0

Mean age (years)

<46 3 1.01 (0.66–1.56) 85.0

>46 4 1.56 (1.20–2.04) 63.3

Funding sources

Pharmaceutical

industry

1 1.85 (1.28–2.68) NA

Independent

organisation

1 1.18 (1.01–1.38) NA

Pretreatment with vitamin D

No

pretreatment

4 1.11 (0.82–1.50) 77.7

Pretreatment 3 1.64 (1.20–2.46) 77.8

Pretreatment

for 4 weeks

2 1.94 (1.48–2.56) 0

Pretreatment

for more than

4 weeks

1 1.24 (0.99–1.55) NA

Time of viral response

RVR 3 3.45 (0.71–16.70) 89.5

EVR 3 2.96 (0.84–10.42) 80.2

SVR at 48 weeks 1 1.29 (0.88–1.87) NA

Initial HCV-RNA titre

Low levels (<log

6.3 IU mL�1)

3 1.71 (1.38–2.13) 9.9

High levels

(>log

6.3 IU mL�1)

3 1.01 (0.66–1.56) 85.0

Table 2. Continued

Factor

Number

of Trials

Summary RR

(95% CI)

Heterogeneity,

I2

BMI

Low

(<25 kg m�2)

4 1.39 (1.10–1.75) 61.3

High

(≥25 kg m�2)

3 1.17 (0.66–2.08) 89.2

Initial vitamin D status

Low

(<21 ng mL�1)

3 1.17 (0.66–2.08) 89.2

High

(>21 ng mL�1)

4 1.39 (1.10–1.75) 61.3

Vitamin D assay
125I-immunoassay 4 1.43 (1.15–1.78) 46.1

Non-125

I-immunoassay

2 1.09 (0.38–3.08) 93.8

Initial ALT levels

Low (<63) 3 1.45 (1.12–1.87) 55.5

High (≥63) 3 1.01 (0.66–1.56) 85.0

Initial AST levels

Low (<59) 3 1.43 (1.03–1.98) 76.4

High (≥59) 2 0.92 (0.45–1.89) 87.3

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI,

body mass index; EVR, early viral response at 12 weeks; HCV, hepati-

tis C virus; IU, international unit; NA, not applicable; RNA, ribonucleic

acid; RVR, rapid viral response at 4 weeks.

All analyses were performed based on a random-effects meta-analysis.
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cost, IFN also has a curative role in HCV patients with

favourable IFN-response characteristics, such as a favour-

able IL28B genotype, which has a high prevalence in Asia
(38). Thus, the additional use of vitamin D for HCV could

be applied in those countries.

There are several important limitations in the present

study. First, substantial heterogeneity was observed in the

main analysis. This heterogeneity might be attributable to

clinical and methodological diversity in individual trials.

To explore the reasons for the heterogeneity, we performed

subgroup meta-analyses by various factors. However, sub-

stantial heterogeneity was still found in most subgroup

meta-analyses. Second, the number of the included studies

in this analysis was relatively small. Also, except for two tri-

als, the sample sizes were small (less than 100). It is usually

known that a phase 1 clinical trial screening for safety cov-

ers a ‘small’ group of study participants less than 100. Gen-

erally, to establish the efficacy of the drug, trials with a

larger group of participants (i.e. several hundred or a thou-

sand) participants are needed. Further large trials are

required. Third, except for one study (17), the overall

methodological quality of the included trials in the present

study was low. Fourth, the included trials analysed data on

the basis of surrogate outcomes such as SVR instead of

reporting clinical outcomes such as the complications of

cirrhosis, decompensation of cirrhosis, hepatocellular

carcinoma, extra-hepatic manifestations and mortal-

ity. Furthermore, all of the included trials did not use

either a double-blind method or an identical placebo. Also,

only one study (17) clearly described randomisation meth-

ods. Last, six out of seven included studies did not disclose

the source of the funding, which might have influenced the

study designs, results and data interpretation.

In conclusion, our meta-analysis of open-label, ran-

domised controlled trials found that the additional use of

vitamin D has a positive effect on SVR rates of patients

with CHC infection. However, there is insufficient evi-

dence to establish the efficacy of additional vitamin D

supplementation in combination with conventional

antiviral therapy because of substantial heterogeneity, a

small sample size and a low methodological quality, etc.

Further large randomised, double-blind, placebo-con-

trolled trials are warranted to confirm its efficacy.
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