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Abstract

This review aims to determine whether vitamin D levels were correlated with viral
Hepatitis. Chronic liver disorders brought on by hepatitis B virus (HBV) and hepatitis C
virus (HCV) infections are frequently linked to vitamin D deficiency. According to studies,
low vitamin D levels probably don't stop HBV replication and are a factor in chronic HBV
infection's poor clinical results. Higher levels of vitamin D or vitamin D supplementation
have been linked in meta-analyses to better sustained virological response (SVR) to
interferon-based therapy in individuals with long-term HCV infection. For individuals with
vitamin D levels more than 30 ng/mL, the odds ratio for reaching SVR was 1.57 (95% CI:
1.12-2.2) in comparison to those with lower levels. Furthermore, compared to healthy
controls, individuals with chronic hepatitis B (CHB) had considerably decreased vitamin D
levels, according to a systematic review and meta-analysis. Serum vitamin D levels and
HBV viral loads were found to be inversely correlated. Patients with chronic viral hepatitis
B and C are frequently found to be vitamin D deficient, and increasing vitamin D levels or
supplementation may enhance treatment outcomes, especially for HCV infection. In
summary, vitamin D deficiency was found to be strongly correlated with poor clinical
outcomes in individuals with HBV and HCV, such as the development of liver cirrhosis and
hepatocellular carcinoma.
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Introduction

The phrase "vitamin D" refers to a group of related substances. When exposed to UVB rays
from the sun, 7-dehydrocholesterol is converted to previtamin D in the skin, which is then
isomerized to become vitamin D. This process is part of the metabolism of vitamin D.
Additionally, vitamin D is consumed with food in the form of cholecalciferol (vitamin D3)
from animals and ergocalciferol (vitamin D2) from plants.[1].

Vitamin D metabolism and function

In the early 1900s, vitamin D was originally recognized as a prohormone. It controls both
skeletal and non-skeletal processes and is a fat-soluble secosteroid [1]. For osteoblasts and
osteoclasts to rebuild osseous structures and prevent osteoporosis, adequate amounts of
vitamin D are necessary[1,2]. In order to support proper bone mineralization and prevent
hypocalcaemia, vitamin D maintains vital blood calcium and phosphate concentrations and
facilitates the absorption of calcium, magnesium, phosphate, iron, and zinc from the gut. The
non-skeletal activities of vitamin D have drawn more interest with the identification of the
vitamin D receptor (VDR). VDR is a transcription factor that belongs to the nuclear receptor
family and is expressed on over 35 different types of solid tissues, macrophages, T cells, and
B cells [3, 4, 5]. Through VDR activation, vitamin D is implicated in physiological processes
such as immune response control, cell proliferation, and differentiation[6,7, 8]. As a result,
vitamin D is thought to be an effective regulator of pathophysiological pathways in a number
of malignancies, metabolic illnesses, and infectious diseases[9, 10]. There are two forms of
vitamin D: vitamin D2 (25(0OH)D2; ergocalciferol) and vitamin D3 (25(0OH)D3;
cholecalciferol). Over 90% of vitamin D3, the most common form of vitamin D, is created in
the skin by exposure to sunshine; the remaining 10% is obtained from food[1]. Little
quantities of vitamin D2 are obtained from plants, and it is not dependent on sunlight[11].
Vitamins D2 and D3 are both inactive. They must be hydroxylated in the liver and kidney in
order to be successively transformed into their intermediate metabolite, calcidiol, 25(0OH)D,
and their final active form, calcitriol, 1,25(0OH)2D, in order for them to become biologically
active. The process of hydroxylation involves adding a hydroxyl group (-OH) to vitamin D2
and D3 in the liver, resulting in the formation of 25-hydroxyvitamin D [25(OH)D]. In the
kidney, the metabolites undergo further hydroxylation to yield calcitriol, which is the active
form. The active form functions as a hormone in the bloodstream to control calcium and
phosphate levels and to encourage normal bone growth and remodeling[12]. The short half-
life of calcitriol and its 1000-fold lower serum concentration than that of 25(OH)D make
precise quantification of the substance difficult. However, because 25(OH)D has a half-life of
roughly three weeks, it can be used as a suitable and generally accurate predictor of a person's
vitamin D status[13].

Vitamin D Deficiency

There isn't a common definition for vitamin D insufficiency. In the past, the assessment of
vitamin D level was done empirically, for example, by making a clear diagnosis of
osteomalacia in adults and pediatric rickets[14, 15]. These days, the diagnosis of deficiency is
based on measuring serum levels of vitamin D, which only reflects the available supply rather
than functional activity and does not provide enough evidence to support a consensus
definition of vitamin D deficiency. There is an inverse relationship between parathyroid
hormone (PTH) levels and serum 25(OH)D levels. PTH production is stimulated by low
vitamin D levels, and as a result, PTH may be used as a stand-in diagnostic for vitamin D
deficiency. Nevertheless, lower PTH levels are not usually the result of elevated vitamin D
levels. Serum PTH levels will be at a low, stable level if vitamin D levels are higher than
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about 30 ng/mL[16,17]. Therefore, inadequacy (< 20 ng/mL), insufficiency (20-30 ng/mL),
and sufficiency (> 30 ng/mL) are the current and commonly accepted criteria of vitamin D
levels[15]. A deficit in vitamin D is linked to a variety of ailments, such as bone
abnormalities, several infectious and autoimmune diseases, asthma, cancer, and mental health
Issues[15, 18, 19]. Both deficiency and insufficiency of vitamin D are involved in vitamin D
inadequacy, which is a health concern that is often overlooked in many populations [20].
Nearly half of the population suffers from vitamin D insufficiency in affluent nations[15].
Furthermore, an international evaluation of the vitamin D status in postmenopausal women
with osteoporosis revealed that 24% of them had a severe deficit (< 10 ng/mL), with central
and southern Europe reporting the greatest prevalences[13]. A cross-sectional, observational
study conducted at 61 sites across the United States revealed a similar pattern, showing that
among 1536 postmenopausal women getting osteoporosis therapy, 52% and 18%,
respectively, had 25(OH)D levels of less than 30 ng/mL and 20 ng/mL[16]. In addition to
Asia and Africa, western and northern nations also frequently suffer from vitamin D
deficiency[21-25]. Three sizable cross-sectional studies were conducted in China (n =
3262)[23], South Korea (n = 6925)[22], and Thailand (n = 2641)[21] to evaluate serum levels
in Asian populations. These investigations showed that the largest prevalences of deficiency
were seen in South Korea (males 47%; females 65%) and China (69%), where deficiency was
defined as levels of less than 20 ng/mL[22]. In Thailand, however, the prevalence of
insufficiency was just 6%, a much lower prevalence[21]. Its proximity to the equator is most
likely the cause of this. However, smaller sample sizes in subsequent studies conducted in
Vietnam revealed that the prevalence of vitamin D insufficiency ranges from 16 to 63%[26,
27]. African communities are known to have low levels of vitamin D due to skin
pigmentation, traditional full-length clothing, and the prevalence of infectious diseases such
as malaria, HIVV/AIDS, and tuberculosis, which are linked to vitamin D insufficiency [28-32].
According to a cross-sectional study of adults participating in the National Health and
Nutrition Examination Survey (n = 8415), vitamin D deficiency was found in as much as 81%
of African Americans but only 28% of people of European ancestry[33]. Studies have
consistently shown that immigrants from Africa to the United States and Europe are more
likely to be deficient in vitamin D[34, 35]. These studies highlight the significant role that
skin pigmentation plays in lowering vitamin D synthesis. Many infectious diseases are
prevalent in Sub-Saharan Africa and some regions of Asia, and these illnesses may have an
impact on vitamin D levels. Numerous research looked at the relationship between vitamin D
insufficiency and the severity and course of infectious disorders, namely respiratory tract
infections (39-41) and tuberculosis (36—38). Lately, there has been evidence linking vitamin
D insufficiency to both the severity and advancement of chronic liver illnesses linked to viral
hepatitis as well as susceptibility to viral hepatitis[42—44].

Inadequacy of vitamin D in chronic hepatitis B and C

A public health concern that affects over one-third of the world's population is hepatitis
infection. Hepatitis infection can remain chronic in certain infected persons, and this can
result in consequences such decompensated cirrhosis, hepatocellular cancer, and hepatic
fibrosis. Numerous host and environmental factors control the evolution of hepatitis infection
to chronic infection and liver breakdown. Nutrition, hormones, and other variables influence
the host immune factors. One such chemical that has several effects on fibrosis, inflammation,
and immunity is vitamin D [45].

It's unclear if low vitamin D levels contribute to or are the outcome of some illnesses, such as
persistent viral liver disorders. A recent systematic review indicated that, rather than being a
cause of disease, vitamin D insufficiency may be an outcome and a biological marker of
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declining health, driving 25(OH)D to low concentrations. This conclusion was based on 290
prospective and intervention studies [46]. Insufficient amounts of vitamin D can exacerbate
inflammation and fibrosis in the liver[10]. According to other research, vitamin D
insufficiency is unquestionably linked to poor clinical outcomes and an accelerated course of
chronic liver illnesses brought on by alcoholism, viral hepatitis, and nonalcoholic fatty liver
disease (NAFLD)[47-51]. Despite the fact that vitamin D is linked to NAFLD, a recent study
found no correlation between the two conditions[52]. A thorough analysis of the relationship
between vitamin D deficiency and the etiology of non-alcoholic fatty liver disease (NAFLD)
found that vitamin D may be taken as a supplement to help treat NAFLD. Clinical trials,
however, found that vitamin D supplementation had less of an effect on the pathophysiology
of NAFLD, including hepatic steatosis, damage, and fat [54, 55]. Notably, low vitamin D
levels may also be a factor in the decreased antiviral responses seen when treating hepatitis B
and C with IFN/RBVI[56]. There are currently no comparable studies available for more
modern treatment plans including IFN-free and direct-acting antiviral medications.
Regardless of the cause, a significant prevalence of vitamin D insufficiency is present in the
development of nearly all chronic liver diseases[47,57,58]. Serum vitamin D levels < 20
ng/mL range from 16% to 100%, according to investigations on vitamin D insufficiency and
deficiency in chronic hepatitis B and C[59,60]. Studies have shown that vitamin D
insufficiency/deficiency is highly prevalent in both healthy populations and viral hepatitis
patients; however, in hepatitis patients, the rates of deficiency were much greater than in
controls [49].

Vitamin D and severity of liver fibrosis

The risk of vitamin D insufficiency is elevated in cases of severe liver illness. Additionally,
there is proof that low serum levels of vitamin D can exacerbate fibrosis, hasten the onset of
cirrhosis, and worsen fibrosis in other body systems. When 1,25 (OH)2 vitamin D is
administered to the respiratory system, it causes pro-fibrogenic transforming growth factor
(TGF)-1 and other markers of mesenchymal and epithelial cells to be downregulated. As a
result, vitamin D may be a physiologically significant inhibitor of lung fibroblasts' and
epithelial cells' pro-fibrotic phenotype [61]. causes of vitamin D insufficiency in patients with
advanced liver fibrosis. Vitamin D has a strong effect on the extracellular matrix's
composition by controlling the migration, differentiation, and proliferation of fibroblasts and
vascular smooth muscle cells [62]. Therefore, insufficient vitamin D may alter the balance
between specific matrix metalloproteinases (MMPs), such as MMP-2 and -9, and their
inhibitors, resulting in increased collagen formation, or it may serve as a signal for
fibrogenesis through the secretion of TGF-1. Given their crucial roles in the breakdown of
fibronectin and collagen 1V in the disseminated tissue, MMP-2 and MMP-9 are especially
relevant to the liver [63]. Natural killer cells' antifibrotic effect is enhanced by vitamin D in
mice models [64]. Furthermore, because the hepatitis C virus is inactivated by T cells through
a vitamin D pathway, it is possible that low serum vitamin D concentrations limit T cell
function. In patients with CHC, the ensuing enhanced necroinflammation would exacerbate
fibrosis [65]. It has been suggested that vitamin D regulates programmed cell death, or
apoptosis. It functions on hepatocytes in the liver as an antiapoptotic factor [66]. Hepatocyte
apoptosis has been identified as a key initiator factor for the build-up of extracellular matrix,
fibrogenesis, and ultimately cirrhosis. The increased frequency of vitamin D insufficiency
among CHC patients and the correlation between the severity of liver fibrosis and vitamin D
deficient severity could both be explained by the aforementioned variables. Numerous recent
investigations have demonstrated this. However, Stauber et al. [68] found no significant
difference in vitamin D levels in 179 genotype 1/4 CHC patients with fibrosis stage FO-2
compared with F3-4 (23.0 + 13.7 ng/mL vs. 20.2 £ 10.8 ng/mL, P > 0.05). Kastens et al. [67]
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found no association between the severity of liver fibrosis and levels of vitamin D in 157
patients with CHC of various genotypes (no additional data were available). As a result,
decreased serum vitamin D levels may be a pro-fibrogenic entity and may have a role in the
development of histological abnormalities in CHC. As a "general” antifibrotic drug in CHC,
vitamin D deficiency correction may therefore have significant therapeutic significance by
reducing hepatic apoptosis and hence fibrogenesis [69].

Conclusion:

Vitamin D effectively lowers ALT enzyme levels in individuals with acute hepatitis and
reduces the propagation of viruses, as well as albumin and platelet counts. Vitamin D
insufficiency has been seen in the majority of hepatitis patients, particularly in advanced liver
disorders linked to unfavorable clinical outcomes. On the other hand, vitamin D might have
varied effects throughout different stages of an illness. Thus, it is advised to carry out
additional research in this field.
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