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ABSTRACT 
 

Non-alcoholic steatohepatitis (NASH) is a progressive liver disease characterized by inflammation 
and accumulation of fat in the liver, often associated with obesity, diabetes and metabolic 
syndrome leading to fibrosis and ultimately cirrhosis of the liver. The literature search included 
original articles, randomized controlled trials, cohort studies, case-control studies and review 
articles from the year 2004 onwards. The electronic databases Cochrane, MEDLINE, ScienceDirect 
and PubMed were used for the literature search. The current state of evidence shows a positive 
correlation between non-alcoholic steatohepatitis and vitamin D deficiency. The association 
between vitamin D and non-alcoholic steatohepatitis (NASH) is a complex one and further studies 
are needed for understanding this relationship.  This review is aimed at the relationship between 
non-alcoholic steatohepatitis and vitamin D, additionally, it will discuss the role of vitamin D in 
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modulating immune responses with its protective effects on the liver. The need for maintaining an 
adequate level of vitamin D in at-risk populations will also be discussed along with future research 
in this matter.    
 

 
Keywords: Non-alcoholic steatohepatitis; NASH; vitamin D; liver fibrosis; metabolic syndrome. 

 
1. INTRODUCTION  
 

As non-alcoholic steatohepatitis (NASH) is 
characterized by progressive liver damage, the 
role of vitamin D and other factors is vital for 
understanding the reasons for this progressive 
liver disease. Research has shown that non-
alcoholic steatohepatitis is associated with low 
levels of vitamin D in individuals, as compared to 
the healthy controls, a positive correlation which 
may influence the disease outcome [1]. 
 

The progression of non-alcoholic steatohepatitis 
to a severe form in a vitamin D deficiency state, 
suggests the role of vitamin D as a regulator of 
the immune system and inflammation, which 
needs to be further evaluated, leading to new 
therapeutics for intervention and management 
[2]. 
 

Studies have suggested that addressing the 
deficiency of vitamin D through patient education 
and supplementation improves overall metabolic 
health, along with the reduction of hepatic 
inflammation in, at-risk populations [3]. 

 
2. UNDERSTANDING NON-ALCOHOLIC 

STEATOHEPATITIS (NASH)  
 
Non-alcoholic fatty liver disease (NAFLD) 
condition where there is accumulation of fat in 
the liver but there is no tissue damage which 
may lead to non-alcoholic steatohepatitis 
characterized by tissue damage. Initially, the 
progression of the liver injury has no symptoms, 
however, by recognizing the risk factors such as 
obesity, diabetes, and dyslipidemia timely 
intervention can be carried out. 
 
 Non-alcoholic steatohepatitis causes 
progressive inflammation of the liver where there 
is excess fat accumulation in the liver which 
leads to liver damage, fibrosis and cirrhosis if left 
untreated [4]. 
 
In the initial stage lifestyle modifications, dietary 
changes and increased physical activity may play 
a vital role in reversing the progression of non-
alcoholic steatohepatitis and enhancing liver 
function [5]. 

Many other pharmacological treatments are 
being formulated to target the mechanism of non-
alcoholic steatohepatitis, offering hope for more 
effective interventions, research and studies are 
on to identify specific biomarkers that will help in 
the diagnosis and monitoring of non-alcoholic 
steatohepatitis, leading to personal treatment 
plans.   
 

Lifestyle and dietary changes are important for 
improving the outcome of this condition and this 
in turn requires continuous patient education and 
a robust support system for promoting adherence 
to the plan of management [6]. 
 

3. THE ROLE OF VITAMIN D IN LIVER 
HEALTH 

 

Vitamin D in any form has been shown to have a 
protective effect on the liver and optimum levels 
of vitamin D may help reduce the damage to the 
liver [7]. 
 

The vitamin also helps in regulating insulin levels 
and increases insulin sensitivity in patients with 
non-alcoholic steatohepatitis, which is a 
metabolic dysfunction in patients with non-
alcoholic steatohepatitis.  The addition of vitamin 
D as a supplement in ongoing management 
could enhance the management of non-alcoholic 
steatohepatitis [8]. 
 

Long-term effects of vitamin D on the 
management of non-alcoholic steatohepatitis 
need to be evaluated and guidelines need to be 
developed for evidence-based treatment. 
 

Cost-effectiveness of the management remains a 
critical issue in the treatment of non-alcoholic 
steatohepatitis, so it becomes essential to 
monitor patient outcomes to formulate cost-
effective strategies to integrate vitamin D in the 
management protocols [9]. 
 

4. EXPLORING THE LINK BETWEEN 
VITAMIN D DEFICIENCY AND NON-
ALCOHOLIC STEATOHEPATITIS 

 

By understanding the process of non-alcoholic 
steatohepatitis in a vitamin D deficit state, the 
interventions can target the deficiency of the 



 
 
 
 

Kaintura and Hussein; Asian J. Med. Health, vol. 22, no. 10, pp. 11-17, 2024; Article no.AJMAH.124038 
 
 

 
13 

 

vitamin and also the process causing non-
alcoholic steatohepatitis.  

 
Understanding this relationship could lead to 
targeted interventions that not only address 
vitamin D deficiency but also mitigate the 
progression of non-alcoholic steatohepatitis. 
Furthermore, researchers are investigating the 
potential mechanisms by which vitamin D 
influences liver health, including its role in 
modulating immune responses and reducing 
oxidative stress [8]. 

 
Clear guidelines for the management of non-
alcoholic steatohepatitis, by the use of vitamin D, 
needs to be established, and clinical trials are 
being designed to review and evaluate the role of 
vitamin D supplements in non-alcoholic 
steatohepatitis patients [10].  

 
These studies are also important to closely 
monitor the patients for long-term benefits and 
potential risks associated with the use of vitamin 
D in patients with non-alcoholic steatohepatitis 
[11]. 

 
Moreover, understanding the relationship 
between vitamin D levels and metabolic factors 
could provide deeper insights into treatment 
approaches for non-alcoholic steatohepatitis, 
leading to improved patient care and outcomes. 

 
5. PATHOPHYSIOLOGY OF NON-

ALCOHOLIC STEATOHEPATITIS: KEY 
MECHANISMS 

 
To understand the pathophysiology of non-
alcoholic steatohepatitis it is important to 
understand the mechanisms of, lipid metabolism 
dysregulation, insulin resistance, and activation 
of inflammatory pathways that lead to liver 
damage [12]. 

 
All these mechanisms interact in a very complex 
way, causing hepatocyte injury and inflammation 
that exacerbates the condition of non-alcoholic 
steatohepatitis [13]. 

 
The alterations in gut microbiota, influence the 
metabolic health of the individuals as this leads 
to insulin resistance and also promotes 
inflammation which can further complicate the 
management of non-alcoholic steatohepatitis. 
Research is also focusing on the use of 
probiotics which can target the gut to restore the 
metabolic balance in the patients. 

Mitochondrial dysfunction and oxidative stress 
are also seen as the potential factors contributing 
to the development of non-alcoholic 
steatohepatitis, which highlights the need for a 
more open-minded approach to the treatment 
which can address the underlying issues.  
 

The extensive use of antioxidant agents that can 
reduce oxidative stress and restore mitochondrial 
function, could open new avenues for a better 
understanding of the problem with a favorable 
outcome [13]. 
 

6. CLINICAL IMPLICATIONS OF VITAMIN 
D DEFICIENCY IN NON-ALCOHOLIC 
STEATOHEPATITIS PATIENTS 

 

As vitamin D is associated with metabolic 
disorders, its role in the development of non-
alcoholic steatohepatitis is being recognized, 
studies have shown that adequate levels of 
vitamin D may help to mitigate insulin resistance 
and improve insulin sensitivity, which can make 
Vitamin D a potent adjuvant for patients suffering 
from this liver condition.  
 

Supplementation with vitamin D could improve 
the efficacy of existing treatments with lifestyle 
modifications, leading to better management of 
liver health and overall metabolic function in 
patients. Vitamin D improves insulin resistance in 
non-alcoholic fatty liver disease (NDLF) patients 
without the rise in aspartate aminotransferase 
levels [14]. 
 

Ongoing research is exploring the optimal dosing 
and timing of vitamin D supplementation to 
increase its benefits in this population, thus 
making supplementation more effective for 
management.  The dose, frequency and duration 
of the supplementation are independently 
associated with plasma vitamin D levels, this 
relationship is important to optimize vitamin D 
levels in these patients [15]. 
 

As the understanding of vitamin D's mechanisms 
continues to evolve, it may pave the way for 
innovative strategies in the prevention and 
treatment of non-alcoholic steatohepatitis, 
ultimately improving patient outcomes. 
 

7. CURRENT RESEARCH ON VITAMIN D 
SUPPLEMENTATION AND NON-
ALCOHOLIC STEATOHEPATITIS 
OUTCOMES 

 

The long-term effects of vitamin D on patients is 
being evaluated by studying the metabolic 



 
 
 
 

Kaintura and Hussein; Asian J. Med. Health, vol. 22, no. 10, pp. 11-17, 2024; Article no.AJMAH.124038 
 
 

 
14 

 

parameters and histology of the liver which show 
a positive correlation [16,17]. 
 

As these trials progress, there is a need to 
identify patient-specific populations that may 
benefit the most, from vitamin D treatment. If the 
researchers can identify such patient-specific 
populations, then the researchers are hopeful 
that they will define the optimal dosing regimens 
that may benefit this population. 
 

Vitamin D has the potential to modulate insulin 
sensitivity and resistance, as this metabolic 
dysfunction has relevance with non-alcoholic 
steatohepatitis, the role of vitamin D in non-
alcoholic steatohepatitis remains particularly 
relevant.  
 

The strong association between vitamin D levels 
and gut microbiota is gaining attention in recent 
research works, suggesting that a holistic 
approach by supplementing probiotics may help 
the treatment and enhance outcomes for patients 
with non-alcoholic steatohepatitis [18]. 
 

Further studies are needed to explore these 
relationships and determine how they can be 
leveraged to improve patient care and 
management strategies. 
 

8. POTENTIAL THERAPEUTIC 
STRATEGIES FOR MANAGING NON-
ALCOHOLIC STEATOHEPATITIS AND 
VITAMIN D DEFICIENCY 

 

Lifestyle modifications with increased physical 
activity, pharmacological intervention, and 
integration of vitamin D supplements into the 
strategies may lead to a multifaced approach to 
address both non-alcoholic steatohepatitis and 
vitamin D deficiency.  
 

Additionally, ongoing research into the role of 
probiotics and prebiotics may further illuminate 
how gut health influences vitamin D metabolism 
and non-alcoholic steatohepatitis progression, 
paving the way for innovative treatment protocols 
[15], collaboration between healthcare providers, 
dieticians and nutritionists is essential in creating 
personalized plans that consider individual 
patient needs and preferences.  
 

Obeticholic acid (OCA) was considered as agent 
for treatment of NASH, but further trials have not 
been approved by the FDA [19]. 
 

Vitamin E or pioglitazone have been           
considered for the treatment of nonalcoholic 

steatohepatitis (NASH) with not-so-promising 
results and showed no improvement in the 
fibrosis score of the liver [20]. 
 
Moreover, patient education and support 
systems will play a crucial role in empowering 
individuals to make sustainable lifestyle changes, 
fostering a proactive approach to their health 
management. 
 

9. FUTURE DIRECTIONS IN NON-
ALCOHOLIC STEATOHEPATITIS 
RESEARCH: VITAMIN D AS A TARGET 
FOR INTERVENTION 

 
The association between vitamin D and non-
alcoholic steatohepatitis is being explored and 
it's important to investigate the type of 
supplemental strategies and dosing regimens 
with the timing of vitamin D supplementation [21]. 
 
The mechanism by which vitamin D levels 
influence liver metabolism and inflammation 
needs to be understood so that targeted 
therapies that can mitigate the progression of 
Non-alcoholic steatohepatitis can be developed.  
 
Furthermore, clinical trials assessing the efficacy 
of vitamin D in diverse populations with different 
geographical and social factors will help to 
establish guidelines for its use in clinical practice 
[22]. 
 
Moreover, the interplay between vitamin D levels 
and other metabolic factors, such as insulin 
resistance and obesity, social factors warrant 
further examination to fully elucidate its 
therapeutic potential in managing non-alcoholic 
steatohepatitis. 
  

10. DISCUSSION 
 

Some studies show that the relationship between 
non-alcoholic steatohepatitis and Vitamin D 
deficiency is important, but the approach            
should be with caution [23], as the assertion that 
low levels of vitamin D exacerbate liver 
inflammation and fibrosis lacks robust, 
conclusive evidence.   
 

Many studies that link the role of vitamin D and 
non-alcoholic steatohepatitis, have overlooked 
the confounding variables such as co-existing 
medical conditions, geographical location where 
sunlight exposure is less, dietary habits, physical 
activity and other social activities which can 
damage the liver.   

https://reference.medscape.com/drug/ocaliva-obeticholic-acid-1000074?_gl=1*1etczyq*_gcl_au*MTU3Mjk0MDYzMC4xNzI2NzYzMDg0
https://emedicine.medscape.com/article/2038493-overview
https://emedicine.medscape.com/article/2038493-overview
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Some studies claim that the role of vitamin D is 
speculative as the studies have evaluated the 
correlation between the two without establishing 
a causative mechanism [24]. 
 

The supplementation of vitamin D could be an 
adjunct for the treatment but can be an early 
assumption as there are many complexities of 
liver disease and the progression of non-
alcoholic steatohepatitis is multifactorial [14]. 
 

The emphasis on vitamin D may divert attention 
from these more established interventions, like 
lifestyle modifications and increased physical 
activity with dietary changes [15]. 
 

Focusing on vitamin D supplementation could 
lead to a simplistic view of a complex disease, 
undermining the importance of comprehensive 
lifestyle changes and pharmacological 
treatments that target the underlying 
mechanisms of non-alcoholic steatohepatitis [25], 
in addition to the proposed benefits of vitamin D 
in regulating insulin sensitivity and reducing 
inflammation should be viewed with skepticism 
[23]. 
 

Over-reliance on vitamin D could detract from 
more effective strategies that address the root 
causes of metabolic dysfunction leading to liver 
damage, the implications of these findings could 
extend beyond non-alcoholic steatohepatitis, 
potentially influencing treatment strategies for 
other metabolic disorders.  
 

The relationship between vitamin D and gut 
microbiota shows further insights into its impact 
on metabolic health, suggesting a multifaceted 
approach to treatment, that incorporates lifestyle 
modifications alongside supplementation of 
vitamin D alone. 
 

Investigating the role of vitamin D in modulating 
and down-regulating inflammatory responses 
may enhance the world's comprehension of its 
protective effects against liver damage and 
metabolic dysregulation and may give rise to 
more extensive studies [11] 
 

The complexities of metabolic disorders need a 
holistic approach and for interdisciplinary 
collaboration in research, integrating insights 
from nutrition, microbiology, and immunology to 
develop treatment protocols that address the 
complexities of metabolic disorders leading to 
non-alcoholic steatohepatitis [5] 
 

To conclude, the role of vitamin D and non-
alcoholic steatohepatitis is an area of research, 

and it is very crucial to maintain a balanced 
perspective that gives importance to the well-
established treatment modalities and more 
clinical trials are required before endorsing 
vitamin D supplements as a standard treatment. 
 

11. CONCLUSION  
 
There is a complicated association                    
between vitamin D and non-alcoholic 
Steatohepatitis, as a simple association cannot 
be explained [26]. 
 
The current evidence suggests that low vitamin D 
levels may mitigate liver inflammation and 
fibrosis, thus influencing the progression of non-
alcoholic steatohepatitis [27]. 
 
To date, vitamin D is a promising agent for 
targeted intervention in patients with non-
alcoholic steatohepatitis. As non-alcoholic 
steatohepatitis has multifactorial etiologies and is 
associated with metabolic dysfunction, there is a 
need for a holistic approach that will involve, 
pharmacological treatments, lifestyle 
modifications, and vitamin D supplementations. 
Furthermore, the understanding of the 
association between vitamin D, insulin resistance 
and gut microbiota needs more evaluation as all 
these influence liver health [18]. 
 
Only by addressing the critical gap areas, new 
and concrete treatment strategies can be 
developed that will enhance metabolic health and 
improve patient outcomes and quality of life.  
 
The integration of interdisciplinary insights will be 
essential in developing comprehensive 
management plans that address the complexities 
of this condition,  associated metabolic disorders 
and vitamin D level significance. 
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