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ABSTRACT          
Introduction: Vitamin D deficiency is likely a substantial contributor to the progression of the hepatitis B virus 
(HBV) to chronic hepatitis B (CHB), cirrhosis (LC) and hepatocellular carcinoma (HCC). This study aims to 
compare serum vitamin D levels between patients with HBV and healthy controls. Method: In this cross-
sectional study in southern Iran, 114 HBV patients including 59 active chronic hepatitis, 42 inactive carriers, 15 
patients with liver cirrhosis and 104 healthy controls were enrolled. Demographic data and respective 
biochemical assays were carried out. T-test, Mann-Whitney, and regression using SPSS16 software were 
performed to determine the effect of vitamin D on other variables. Results: Serum vitamin D levels lower than 
30 ng / ml was observed in 94 cases (81.03%) in HBV group and in 70 cases (67.30%) in controls. The 
prevalence of severe deficiency (<10 ng / ml) and between 10-20 ng / ml in HBV patients was 51.7%. The 
frequency in the subgroups of HBV was as follows: CHB (% 43.10), L.C (% 80), Inactive carriers (% 52.41), 
while in control group (H.C) was (44.20%) (P <0.001). Distribution of vitamin D deficiency in rural people was 
more than urban population (OR = 2.321), which is statistically significant in two groups (P=0.004). Logistic 
regression analysis for ALT (P = 0.38), AST (P = 0.005), AFP (P = 0.005), and ALB (P = 0.085) showed a 
meaningful associations. Conclusion: Our study showed that vitamin D levels was significantly lower in all 
groups of patients with HBV compared with healthy controls. Of note, in healthy controls, insufficient levels of 
vitamin D compared to the standard range was observed. Therefore, conducting large population-based 
screening and underlying studies to identify the respective causes. 
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INTRODUCTION 

 Hepatitis B virus (HBV) infection is still a major health 

concern and a threat to many human beings around the 

world. Nearly two billion people worldwide have been 

infected with this virus, and more than 240 million have 

been suffering from chronic hepatitis B (CHB) infection. 

Nearly 800,000 people die annually due to the 

complications of the disease, such as cirrhosis and 

hepatocellular carcinoma [1, 2]. Approximately 95% of 

infants with hepatitis B infection develop acute state of 

illness, and 5% of adults progress to chronic state [3]. 

Regarding the prevalence of hepatitis B virus infections, 

different regions of the world have been categorized into 

four groups: low prevalence (less than 2%), less than 
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moderate (2-4%), more than moderate (5-7%), and high 

prevalence (8 percent or more). Africa, Southeast Asia, 

China, and parts of the Middle East have been reported to 

be highly prevalent areas. Most of these people have been 

affected by mother-to-baby transmission and during 

childhood (vertical transmission).  But in areas with a low 

prevalence, such as European and North American 

countries, the infection is seen mostly in adults and the 

causes are blood and sexual transmissions (horizontal 

transmission). In areas with a moderate prevalence, the 

patients are children, adolescents, and adults. Of course, 

in recent years, the incidence of the disease due to the 

vaccination program has fallen sharply in some countries, 

especially in the Southeast Asia [4, 5]. Hepatitis B virus is 

a DNA virus belonging to the hepadenaviridae family, 

and has eight known genus types. However, two other 

genotypes have recently been identified [6]. The natural 

course of hepatitis B virus infection without treatment and 

follow up of a healthy vector, chronic active hepatitis, 

cirrhosis, and hepatocellular carcinoma varies [7]. 

Although new nucleotide and nucleoside analogues such 

as telbivudine, lamivudine, adefovir, entecavir, and 

tenofovir have been able to play an important role in 

treating and preventing disease progression towards lethal 

and fatal complications [8, 9], other high risk factors such 

as high weight, age (higher than 50), diabetes mellitus, 

genotype B, simultaneous diseases like HIV, HCV, 

cancer, and a decrease in serum levels of vitamin D 

should be taken into account [10].  Vitamin D deficiency 

has been seen in many chronic diseases, including those 

caused by hepatitis B virus infection. Some evidence has 

suggested that there is a link between vitamin D and 

immune system stimulation against many diseases, 

including hepatitis B and C. Vitamin D is a fat-soluble 

vitamin that helps with absorbing calcium and 

phosphorus from the intestines by inhibiting the 

Parathyroid hormone (PTH) [11-13]. Both the cellular 

and homologous immune systems of the body are vitamin 

D-dependent, so that they can perform their duties [14]. 

The most important source of vitamin D is the skin 

contact with sunlight. Another source is the consumption 

of foods rich in vitamin D such as fish and egg yolks,  but 

vitamin D2 is obtained from plant foods [15]. Vitamins 

D2 and D3 are both physically inactive, but in the liver, 

they convert to 25 hydroxyvitamin D3 metabolites, and 

ultimately into the active ones in kidney, which is 1, 25 

hydroxyvitamin D3. The amount of sun exposure to the 

body, having dark or light skin, and environmental factors 

contribute to the production of vitamin D. However, there 

are various causes for serum deficiency in hepatitis C 

patients including cases for cirrhotic patients in which on 

the one hand, the liver loses its effectiveness somewhat, 

and on the other hand, the need for calcium also increases 

the prevalence of osteopenia and osteoporosis, and one of 

the main reasons for this cycle is vitamin D deficiency 

[16]. Therefore, vitamin D is considered an important 

factor in the ultimate consequence of determining the 

status of patients during the natural course of the HBV 

period, and drawing the vitamin D pattern in patients can 

be helpful in making decisions on how to administer 

vitamin D to them [17]. In this study, it was tried to 

measure the level of vitamin D in patients with HBV and 

the complications associated with the disease, such as 

chronic active hepatitis B, active carriers, cirrhosis, and 

compare them with healthy controls referring to Shaheed 

Mohammadi Hospital in Bandar Abbas (Center of 

Hormozgan Province - southern Iran). 

METHOD 

This descriptive cross-sectional study was performed on 

114 patients with HBV (59 active chronic hepatitis, 42 

active carriers, 15 cases of cirrhosis) which were eligible 

patients who were referred to Shahid Mohammadi 

Hospital in Bandar Abbas in 2016. All patients were 

selected and included into the study by internal and 

infectious specialists and gastroenterologists. This study 

was approved by the Ethics Committee of Hormozgan 

University of Medical Sciences. All participants 

completed the informed consent form before entering the 

study. 104 healthy controls were selected among the 

companions, and the patients who didn't have a history of 

hepatitis B disease and also had criteria for entering the 

study. 

The criteria for entering the study in the HBV group 

included: Patients who were infected with hepatitis B 

virus, had willingness to participate in the study, 

completed consent form, were over 18 years old, didn't 

receive supplementation of calcium and vitamin D in the 

last three months or injection of vitamin D drops during 

the last six months. Characteristics of CHB patients based 

on clinical symptoms included anorexia, weakness, 

anesthesia, jaundice, enlargement of the liver or spleen, 

and increased liver enzymes such as ALT, AST and 

HBsAg + positive for more than 6 months. Patients with 

cirrhosis also had symptoms such as weight loss or 

increase due to ascites, anorexia, fatigue, enlargement of 

the spleen, liver enlargement, increased ALT, AST, 

decreased ALB and serum platelets, Increase alpha-Phyto 

protein AFP, prolonged PT and PTT. In some of these 

patients, sonography, CT scan and MRI were also used to 

confirm the disease. 

Exclusion criteria included: Patients' and healthy controls' 

lack of satisfaction for blood collection, severe renal 

disease, history of cardiovascular disease, co-infection 

with cancer, pregnancy, bone fracture or prolonged 

immobilization, diabetic disease, thyroid, other viral 

https://www.google.com/search?client=firefox-b-ab&q=Hepatitis+B+virus+is+a+DNA+virus+belonging+to+the+hepadenaviridae&nfpr=1&sa=X&ved=0ahUKEwi10NrhhILWAhXSEVAKHfg_Dj0QvgUIJSgB&biw=1472&bih=744
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hepatitis (HCV, HDV, HIV), and other causes of liver 

disease such as alcohol consumption. Demographic data 

of patients and healthy controls such as age, sex, 

education, occupation, place of living, body mass index 

(BMI) was collected using a questionnaire. Also, the 

results of vitamin D serum levels and other 

complementary studies were recorded after blood 

sampling. Grouping of all participants based on age was 

done at the beginning of the study (older than 65, 56-64, 

45-55, 35-44, 25-34, 18-24). Those who were unable to 

do the tests for various reasons were excluded (8 people). 

Laboratory tests  

For laboratory tests, 10 cc of venous blood was taken 

from patients and healthy controls. The serum levels of 

vitamin D were measured using a COBAS e411 analyzer, 

manufactured by Mannheim Roch diagnostic Gmbh in 

Germany, with the Elecsys kit (REF 0589413), and 

Chemiluminescence method according to the 

manufacturer's guidelines. Other tests were performed on 

patients, and healthy controls according to laboratory 

routines. Serum vitamin D levels between 30-30 ng/ml, 

between 20-30 ng/ml, between 10-20 ng/ml, and more 

than 100 ng/ml were determined as Sufficient, 

Insufficient, Deficient, and Toxic; respectively.  Levels of 

ALT, AST, ALP, albumin, alpha-Phyto protein and 

bilirubin levels of liver enzymes were measured by the 

ARCHITECT i System biochemical auto-analyzer, 

manufactured by Abbot Laboratories company, Germany. 

Levels of total cholesterol, LDL, HDL, and blood indexes 

were also measured. 

The qualitative HBsAg test was performed using the 

ARCHITECT i System (product of Germany) device and 

the chemiluminescent microparticle immunoassay, and 

the quality assay of HBsAg was assessed using 

ARCHITECT HBsAg Qualitative II Reagent Kit (2g22). 

The Anti-HCV test was also performed with this device, 

and the ARCHITECT Anti-HCV 6C37 Kit. For 

identifying people with HIV Chemi Luminescence 

method with ARCHITECT HIV Ag / Ab Combo Reagent 

Kit (4j27) (made in Germany) was used. 

Statistical Methods  

In this study, the collected data was entered into SPSS16 

software. To describe and analyze the data, mean score, 

standard deviation, normal distribution, t-test 

independent, and Mann-Whitney U test were used for 

quantitative variables; and frequency, percentage, and 

chi-square were used for qualitative variables. Chi- 

Square test was used to analyze the grouped variables. 

The comparative quantitative statistics were analyzed by 

logistic regression, Pearson correlation and Spearman 

analysis.  P <0.05 was used for statistical significance. 

 

RESULTS:  

The underlying and demographic characteristics of the 

participants including age, sex, weight, BMI, were 

compared in HBV patients, HBV subgroups, and healthy 

controls (Table 1). Of the 114 patients with viral hepatitis 

B, 67 (58.8%) were male and 47 (41.2%) were female. 

Also, 54 (51.9%) of the healthy control group were 

female, and 50 (48.1%) were male. The mean age of the 

patients participated in the study was 42.96 ± 15.33 years, 

and the mean age of the healthy control group was 39.06 

± 12.73 years. According to the results, the risk of vitamin 

D deficiency in men was 45% higher than in women, (OR 

= 1.540), which was not statistically significant (P = 

0.114). The age groups of 25-34 and 35-44 had the most 

frequency of participants which were 31 (27.7%) and 27 

(24.1%) in patients’ group, and 33 (32%) and 31(30.1%) 

in healthy control group; respectively. Patients with HBV 

who participated in the study were classified into three 

groups: chronic hepatitis B (59 patients), cirrhosis (15 

patients), and inactive carriers (42 patients).  In terms of 

age, the mean age of 39.06 of healthy control group was 

higher compared with the younger members of HBV 

patients, but with the progression of the disease from 

inactive carriers (mean age 41.27) to chronic hepatitis 

(mean age 41.82) and into cirrhosis (mean age 54.39) the 

mean age of the patients increased as well. However, no 

significant difference was found between the HBV 

patients and healthy controls (P = 0.051). Among the 

patients, 55.3% were urban and 44.7% were rural 

residents. According to the results, the distribution of 

vitamin D deficiency in rural people was more than urban 

population, (OR = 2.321 CI 95% 1.31-4.11), which was 

statistically significant in both groups (P=0.004).    

It was found that those who were illiterate or had an 

elementary level of education had a significantly higher 

frequency of inadequate and deficiency of vitamin D, and 

this relationship was statistically significant (P = 0.006, P 

= 0.003). 44.4% of healthy subjects had normal BMI, 

40.04% were overweight and 11.1% were obese. But in 

general, 47.3% of patients with HBV had a desirable 

weight, 35.5% were overweight, and 8.2% had a BMI of 

more than 30.  There was no significant difference in the 

BMI distribution between the two groups (P = 0.1.3).  

The results of the comparison of laboratory characteristics 

and the analysis of the biochemical variables of HBV 

patients and healthy controls (Table 2) showed that the 

mean ALT in HBV patients was 32.82 IU/ML (8-117), 

and AST was 32.21 IU/ML (10 -167). Of the 114 

patients, in total 24 (21.04 %) had ALT and 20 (17.54%) 

had AST higher than 40 IU/ML while of the 104 patients 

in the healthy control group, only 15 had ALT, and 5 had 

AST higher than 40 IU/ML. However, the mean of ALT, 

AST in all three groups was higher than healthy control 
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group. According to the results of the Mann-Whitney test, 

there was a significant difference between the two groups 

(P = 0.001).  Also, logistic regression test (OR = 1.016) 

showed that this chance and relationship were statistically 

significant (P = 0.036). The results of other tests related to 

AST (P=0.005 OR=1.033 Na (P= 0.009 OR =0.879)) 

were also statistically significant. The mean of ALP 

among patients was 205.41 IU/ML , and a statistically 

significant difference was found between healthy controls 

and HBV patients (P = 0.001 OR = 1.008). Based on the 

Mann-Whitney, Regression test, and independent t-test, 

other types of variables such as total bilirubin, LDL, TG, 

HDL, BMI, HB, HCT, PT, PTT, age, sex, and vitamin D 

levels were studied. No significant difference was 

observed.

 

Table 1: Comparison of the demographic and clinical features of HBV patients and healthy controls 

Variables CHB (59) 
Inactive 

carrier (42) 

Cirrhosis  

(15) 

HBV  patients 

(114) 

Healthy            

control (104) 
p - value 

Gender 
Male n (%) 37(62.7%) 21(50%) 9(69.2%) 67(58.8%) 50(48.1%) 0.114 

Female n (%) 22(37.3%) 21(50%) 4(30.8%) 47(41.2%) 54(51.9%)  

Age (year) 
Mean 41.82 41.27 54.39 42.96 39.6 0.051 

Range (22-79) (19-82.10) (29.06-79) (19-82.10) (18-68)  

Age group 

n (%) 

18-24 5(8.6%) 4(9.5%) 0(0%) 9(8%) 10(9.7%) 0.133 

25-34 15(25.9%) 14(33.3%) 2(15.4%) 31(27.7%) 33(32%) 0.091 

35-44 17(29.3%) 9(21.4%) 1(7.7%) 27(24.1%) 31(30.1%) 0.073 

45-54 9(15.5%) 5(11.9%) 3(23.1%) 17(15.2%) 12(11.7%) 0.340 

55-64 7(12.1%) 7(16.7%) 3(23.1%) 17(15.2%) 13(12.6%) 0.282 

>65 5(8.6%) 3(7.1%) 4(30.7%) 11(9.8%) 4(3.9%) - 

Residence 
Urban n (%) 30(50.9%) 25(59.5%) 8(61.5%) 63(55.3%) 75(72.1%) 004 

Rural n (%) 29(49.1%) 17(40.5%) 5(38.5%) 51(44.7%) 29(27.9%)  

BMI (kg/m2) Mean ± SD 24.39 ± 4.60 24.12 ± 4.01 24.80 ± 4.09 24.33 ± 4.30 25.26±3.79 0.103 

Occupation      

 n (%) 

Jobless 7(11.9%) 9(21.4%) 5(33.3%) 21(18.4%) 17(16.3%)  

Housekeeping 18(30.5%) 13(31%) 4(26.7%) 35(30.7% 34(32.7%)  

Retired 2(3.4%) 1(2.4%) 2(13.3%) 5 (4.4%) 7(6.7%)  

Employee 12(20.3%) 4(9.5%) 1(6.7%) 17 (14.9%) 28(26.9%)  

Free 

employment 
18 (33.9%) 15(35.7%) 3(20%) 36(31.6%) 18(17.3%)  

Missing data 2      

Education 

No education 10(16.9%) 7(17.5%) 6(40%) 23(20.2%) 10(9.6%) 0.003 

Primary 13(20) 8(20%) 4(26. 7%) 25(22%) 13(12.5%) 0.006 

Secondary 16(27.2%) 8(20%) 2(13.3%) 26(22.8%) 21(20.2%) 0.093 

Diploma 9 (15.3%) 9(22.5%) 2(13.3%) 20(17.5%) 28(26.9%) 0.849 

Above of 

diploma 
11(18.6%) 8(20%) 1(6.7%) 20(17.5%) 32(30.8%) - 

Missing data  2     

Table 2: Comparison of laboratory properties and biochemical variables analysis of HBV patients and healthy 

controls 

p - value 
Healthy           

control (104) 

HBV  patients 

(114) 

Cirrhosis  

(15) 

Inactive carrier 

(42) 
CHB (59) Variables 

0.001 26.12 32.82 38.23 29.22 34.12 Mean 
ALT(IU/L) 

 (9-135) (8-117) (13- 96) ( 8 – 112.70 ) (11- 117) Range 

0.001 23.54 32.21 61 26.03 29.98 Mean AST(IU/L) 
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 (9-135) (10-167) (24 -141) (10-87.20) (14 – 176) Range 

0.022 4.77 4.63 4.30 4.65 4.67 Mean 
ALB(g/L) 

 (3.70-5.40) (2.60-8.50) (2.60-8.50) (3.50-5.30) (3.41-6.30) Range 

0.001 163.99 205.41 398.91 186.26 180.30 Mean 
ALP (IU/L) 

 (79- 344) (62.50 -840) (174-840) (87-407) (62.50-309) Range 

0.001 2.28 5.50 11.80 3.81 5.74 Mean 
AFP(IU/L) 

 ( 0.5 – 7.40) (0.50 - 75.94) (6-75.94) (0.5-25.8) (0.5-42.20) Range 

0.931 12.93 12.91 10.92 12.98 13.31 Mean 
HB  (g/dl) 

 ( 9.10 – 16.70) (8.60 – 17.30) (8.80-13.50) (10.50 – 16.40) (8.60 – 17.30) Range 

0.420 40.95 40.40 33.58 41.30 41.34 Mean 
HCT (%) 

 (31.80 – 50.10) (27.50 – 50.80 ) (27.50-43.50) (33-49.30) (29.90-50.80) Range 

< 0.001 244.09 199.62 134.67 239.95 224.25 Mean 
PLT (×103/ml) 

 (52-524) (50 499) (50-262) (60-499) ( 78 – 442) Range 

0.324 0.85 0.93 1.43 0.85 0.9 Mean Total-Bilirubin 

(mg/dl)  (0.3- 3.50) (0.3- 3.10) (0.69-2.72) (0.3- 1.90) (0.36-3.10) Range 

0.012 0.17 0.25 0.66 0.20 0.21 Mean Direct –Bilirubin 

(mg/dl)  (0.1- 0.5) (0.10 – 1.53) (0.20-1.53) (0.10-1.10) (0.1-0.60) Range 

0.053 42.44 12.75 15.19 12.41 12.48 Mean 
PT (%) 

 (12- 14.40) (11- 20) (11.90-20) (12-14.60) (11-15.20) Range 

0.057 33.15 31.17 38.18 29.95 30.56 Mean 
PTT (%) 

 (8.44 – 75) (24.20 – 100) (25-100) (25-38) (24.20-60 ) Range 

< 0.003 182.27 163.70 127.30 174.46 162.72 Mean 
Total CHOL 

 (98-352) (84-284) (87-223) (84-281) (94-284) Range 

< 0.052 113.04 94.95 85 90.67 95.39 Mean 
TG (mg/dl) 

 ( 18-345) ( 23-113.04) (44-166) (29-204) (23-239) Range 

< 0.001 141.99 140.55 137.17 140.47 141.38 Mean 
Na (mEq/L) 

 ( 134-141) ( 134-173) (134-10.47) (135-144) (134-173) Range 

< 0.102 9.39 9.34 9.18 9.44 9.42 Mean 
Ca (mg/dl) 

 (7.51-11.10) (7.90-1050) (8.4-10) (8-10.70) (7.90-10.50) Range 

< 0.769 3.20 3.18 2.95 3.20 3.19 Mean 
Ph. (mg/dl) 

 (1.6-4.90) (1.60-4.90) (2-3.60) (1.60-4.90) (2.3-4.30) Range 

Abbreviation: CHB chronic hepatitis B, LC liver cirrhosis, Inactive carrier, HC healthy control, , PLT platelets.INR international normal 

ratio,AST and ALT aspartate and alanine amino transferase, AFP alpha fetoprotein, ALB albumin, TG triglyceride, HB hemoglobin, HCT 

hematocrit, Na sodium, Ca calcium, ph. phosphor 

 

The level of serum vitamin D in patients with HBV 

and healthy controls 

The mean serum vitamin D levels in healthy control and 

HBV patients were 23.74 and 20.13; respectively. No 

significant difference was observed (P = 0.248).  

According to Mann-Whitney test, the relationship 

obtained (OR = 1.014 CI 95% (0.990-1.038)) was not 

significant. The level of vitamin distribution in groups of 

healthy controls, HBV patients, and in the subgroups of 

HBV patients has been presented (Table 3). 34 (29.4%) of 

HBV patients had inadequate vitamin D, 53 (45.7%) had 

vitamin D deficiency, and none of them had toxic levels. 

24 (23.1%) of healthy controls had inadequate vitamin D 

levels, 32 (30.7%) had deficiency, and 14 (13.5%) had 

severe vitamin D deficiency which, in comparison with 

HBV patients, were unexpected and needed to be 

considered seriously. Chi-square test results showed 

significant difference in vitamin D3 levels between the 

three groups of hepatitis B patients (P <0.001). 
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Table 3: Serum levels of vitamin D3 in different groups, healthy controls and hepatitis B patients (inactive 

carriers, chronic active hepatitis, and cirrhosis) 

Vitamin D    

 level (ng/ml) 

CHB (59)  

n(%) 

Inactive carrier (42)    

n(%) 

Cirrhosis (15)   

n(%) 

HBV  patients (116)  

n(%) 

Healthy control (104) 

n(%) 

Severe deficient (<10) 2(3.4) 2(4.8) 3(20) 7(6) 14(13.5) 

Deficient (10-20) 24(40.7) 20(47.6) 9(60) 53(45.7) 32(30.7) 

Insufficient (20-30) 21(35.6) 11(26.2) 2(13.3) 34(29.4) 24(23.1) 

Sufficient (30-100) 10(16.9) 9(21.4) 1(6.7) 20(17.2) 31(29.8) 

Missing data 2(3.4) 0 0 2(1.7) 3(2.9) 

CHB chronic hepatitis B, LC liver cirrhosis, Inactive carrier, HC healthy control, HBV hepatitis B virus 

Chi-square test for all groups including HC, CHB, LC, and HCC     P = < 0.001 

 

DISCUSSION  

This study was conducted for the first time in Hormozgan 

province (a region in southern Iran) regarding vitamin D 

pattern in patients with HBV. Today, it seems that for 

various reasons, such as specific behaviors in urban 

living, inappropriate food consumption and less contact 

with sunlight, vitamin D levels even in healthy 

individuals are not desirable [18, 19]. Vitamin D plays a 

decisive role in absorbing calcium and phosphorus in the 

intestines and bones and reducing renal excretion, and is 

also effective in improving the immune system during 

immune responses [20]. Its deficiency can be a source of 

disease or progression of diseases such as rheumatoid 

arthritis, diabetes, multiple sclerosis, inflammatory bowel 

disease, and cardiovascular diseases, and its deficiency 

can be a predisposing factor for infectious diseases 

including viral hepatitis [21, 22]. Unfortunately, vitamin 

D deficiency has become a global problem, and about one 

billion people suffer from this disorder around the world. 

Also, some studies have highlighted the role of vitamin D 

deficiency in the progression of liver disease [23]. In a 

twenty-year period (1990-2010), the prevalence of 

vitamin D deficiency in Iranian society was studied, and 

according to the results, in all regions, both sexes had 

moderate and significant vitamin D deficiency, and this 

deficiency was higher in the southern regions of the 

country [24]. However, in spite of the sunniness of most 

months of the year, in areas such as Australia, Saudi 

Arabia, Turkey and some parts of Europe and America, 

the prevalence of vitamin D deficiency is still high [25]. 

In a study, Nghiem Xuan Hoan and colleagues found that 

vitamin D deficiency existed in many CHB patients and 

this deficiency had a relationship with the complications 

and outcomes of the disease, and it was suggested that 

vitamin D supplements be taken as a remedy for lower 

levels of vitamin D [12].  Decreased liver function due to 

HBV-induced injuries to liver cells can be one of the 

causes of vitamin D deficiency in CHB [25]. Also, 

vitamin D degradation and catabolism and lack of 

hydroxylation of vitamin D due to liver function 

impairment can be considered as one of the causes of 

vitamin D deficiency, and the cause of this deficiency is 

important in all chronic liver diseases [26]. The results of 

this study showed that different degrees of prevalence of 

vitamin D deficiency existed among 94 (81.03%) of 

patients with HBV and 70 (67.30%) of healthy controls 

(Figure 1). Although the residents of this province had 

access to good sunlight exposure during the year, they 

still were suffering from vitamin D deficiency. The 

duration of exposure to sunlight exposure is an important 

factor in the changes in vitamin D levels [27]. This 

difference in vitamin D deficiency may have different 

justifications. In this study, blood samples were taken 

from the participants in the winter and early spring. It did 

not seem that this test would have had much effect on the 

results if it was taken in other seasons. In a research 

conducted by Rasoul Zarrin on the effect of vitamin D in 

pre-diabetic adults, the effect of solar radiation (P = 0.51) 

and physical activity (P = 0.56) after three months of 

treatment with vitamin D did not have a significant effect; 

and no significant changes were reported regarding the 

relationship between these variables [28]. In some studies, 

vitamin D levels were found to be inversely proportional 

to HBVDNA viral load, and having a sufficient level of 

vitamin D in these patients has been one of the factors 

limiting virus replication and reducing viral load [29]. In 

this study, HBVDNA data was not adequately collected, 

but in those 64 (62.1%) participants who had higher viral 

load tests, vitamin D was also low (P = 0.004). As shown 

in Figure 2, the highest incidence of vitamin D deficiency 

in HBV patients was in the range of 10-20 ng/ml, and 

more than 50 patients were in this group. Interestingly, 

the prevalence of <10ng/ml in healthy controls had a 

higher percentage. The mean serum vitamin D level was 

23.74 ng/ml in the control group, and 20.13 ng/ml in the 

hepatitis B combined group (Figure 3). In particular, the 

prevalence of vitamin D deficiency was more important 

in HBV patients, as ultimately this deficiency is a risk 

factor for all HBV-associated subgroups. The results were 
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similar to those of Soheil Tavakolpour's study in 2016 

which was conducted on 84 HBV patients who were 

classified into three subgroups of inactive carriers, those 

who were treated with anti-viral, and new cases.  This 

study clearly indicated that vitamin D levels were lower 

in patients compared to the control group, and concluded 

that vitamin D contributed to the clinical status of 

hepatitis patients, and there was a relationship between 

their level of health and vitamin D levels [30]. But the big 

difference between this study and theirs was that a 

significant percentage of control group (13.5%) had 

severe vitamin D deficiency in this study. However, these 

results indicated that the relatively high prevalence of 

vitamin D deficiency was similar to that reported by 

Heshmat R MK and colleagues. Their study found that 

72.1% of healthy men and 75.1% of healthy women in 

Iran suffered from severe vitamin D deficiency [31]. The 

serum vitamin D3 levels were measured in 26 patients 

who were excluded from the study due to anti-viral 

therapy. The mean of their vitamin D levels was 24.36 

ng/ml, which was even higher than the mean of all 

patients and the control group. Perhaps it should be 

interpreted that anti-viral therapy helped in controlling 

serum vitamin levels.  One of the other variables that was 

studied in the subjects was body mass index (BMI).  BMI 

higher than normal (>25) has been considered to be an 

effective factor in the level of vitamin D stores. It means 

that increasing the fat mass leads to a dramatic decrease 

in serum levels of vitamin D [32]. In this study, the mean 

BMI in HBV patients was 24.33 ± 3.43 and in the healthy 

control, it was 25.26 ± 3.79. 35.5% of patients had BMI 

between 25-30, and 8.2% had BMI greater than 30. 

However, no significant relationship was found between 

serum levels of vitamin D and BMI (P = 0.133). This 

result was different from the study by Francesco Vierucci 

in 2014, which found a relationship between BMI and 

serum levels of vitamin D [33]. There was a cohort study 

in 2015 conducted by Wong with the title of "Long-term 

effects of vitamin D deficiency on the final outcome of 

CHB patients". Of the 426 participants in the study, 65% 

were male and the mean age was 41 ± 13. 33% of patients 

used antiviral drugs during follow up. The mean serum 

level was 24.4 ± 9.4 ng/ml, and 384 (82%) of patients had 

vitamin D levels less than 32 ng/ml. In 22.8% of patients 

after a period of approximately 15 years with a low serum 

level, clinical complications occurred. The incidence of 

complications among patients with vitamin D deficiency 

(95% CI, 23.1%–27.9%) was 25.5%, and it was 

concluded that vitamin D deficiency as an independent 

factor could be associated with clinical complications 

[34]. In a meta-analysis, it was found that the presence of 

baseline serum levels higher than 30 ng / ml (OR = 1.57) 

and even the addition of vitamin D supplements (OR = 

4.59) could lead to an appropriate and high response rate 

of SVR in patients with hepatitis C [35]. 

 
Figure 1:  Vitamin D3 in different groups (healthy 

control, inactive carriers, chronic active hepatitis, 

cirrhosis) 

 
Figure 2:  Comparison of different levels of vitamin 

D3 in two different groups (healthy control, hepatitis 

B patients) 

 
Figure 3:  Vitamin D3 in different groups (healthy 

control, inactive carriers, chronic active hepatitis, 

cirrhosis) 
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CONCLUSION 

In this study, it was determined that in all groups of the 

disease caused by infection with hepatitis B virus, serum 

levels of vitamin D decreased. Considering that vitamin D 

plays an important role in preventing the development of 

complications of the diseases such as cirrhosis and 

hepatocellular carcinoma, it is also necessary to consider 

the treatment issue seriously. It is advisable to routinely 

test serum vitamin D3 levels in these patients and, if 

necessary, prescribe these supplements by specialists for 

them to increase the level of vitamin D in patients with 

hepatitis B sufficiently and standardly. It is noteworthy 

that although vitamin D3 deficiency is apparent in 

patients, this deficiency is also noticeable among healthy 

people. Therefore, a comprehensive study is 

recommended to identify the causes. 
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