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Adipokines, including visfatin, have been studied in nonalcoholic fatty liver disease (NAFLD). Several studies evaluated

visfatin levels in NAFLD, the presence and severity of hepatic steatosis, liver fibrosis, lobar inflammation, nonalcoholic

steatohepatitis (NASH), and gender differences. 
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1. Introduction

Nonalcoholic fatty liver disease (NAFLD) is primarily a liver pathology associated with structural and functional liver

modifications, increased liver-related morbidity and mortality due to possible progression to cirrhosis, liver failure, and

ultimately, hepatocellular carcinoma, as well as several extrahepatic manifestations . Until the present, NAFLD

remains without currently approved therapies . The worldwide prevalence of associated metabolic diseases such as

NAFLD, type 2 diabetes mellitus, dyslipidemia, and obesity has dramatically increased over the last decades .

The development and progression of NAFLD are based on a complex and multifactorial mechanism, explained by a

recent hypothesis known as the “multiple-hit model” that has now been more widely accepted, describing a prominent

metabolic dysfunction due to several genetic and environmental interactions, in addition to changes in crosstalk between

several organs and tissues such as adipose tissue, liver, pancreas, and gut .

Adipose tissue is considered because of highly active endocrine tissue-producing peptides known as adipokines that exert

autocrine, paracrine, and endocrine functions. Despite conflicting evidence, adipokines have gained increasing interest in

several obesity-related diseases, including NAFLD . However, the pathogenic effects exerted by adipokines in

NAFLD remain under investigation.

Among these adipokines is visfatin, a highly conserved 52-kDa protein that is found in all living species, also known as

nicotinamide phosphoribosyltransferase (NAMPT) and pre-B-cell colony-enhancing factor 1 (PBEF-1). Visfatin has several

main sources, including adipocytes, lymphocytes, monocytes, neutrophils, hepatocytes, and pneumocytes . Various

pathways affected by visfatin include oxidative stress response, apoptosis, lipid, and glucose metabolism, as well as

insulin resistance and inflammation, possibly playing a role in the pathogenesis of NAFLD . The expression of

visfatin is regulated by several cytokines such as tumoral necrosis factor-alpha (TNF α), interleukin-6 (IL-6), and

lipopolysaccharide that are known to promote insulin resistance . Furthermore, increased visfatin levels were found to

be associated with atherosclerotic disease and coronary artery disease, pathologies demonstrated to be among the main

mortality causes in NAFLD .

2. Current Insights on Serum Visfatin Levels in NAFLD

Lately, there has been a growing interest in evaluating several adipokines that are possibly associated with NAFLD,

including visfatin. Although the current literature contains several published systematic reviews and meta-analyses

evaluating adipokines in NAFLD, none evaluated serum visfatin levels in NAFLD . To the best of our knowledge,

this is the first systematic review and meta-analysis to evaluate the association between serum visfatin levels and NAFLD,

the presence and severity of hepatic steatosis, as well as liver fibrosis, lobar inflammation, NASH, and gender differences.

We included 21 articles in our qualitative synthesis with a total study population of approximately 1900 subjects from

different races and backgrounds who participated in 10 cross-sectional studies, 9 case-control studies, and 2 prospective

studies that were conducted in Europe, the Middle East, Asia and America. Moreover, we included 14 articles in our

quantitative synthesis. We demonstrated that serum visfatin levels are not significantly associated with NAFLD, the

presence or severity of hepatic steatosis, liver fibrosis, lobar inflammation, NASH, and gender differences.
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We reported several results that need to be further discussed. Firstly, the term NAFLD was recently updated to metabolic-

dysfunction-associated fatty liver disease (MAFLD) with new criteria for diagnosis. MAFLD is characterized by the

presence of hepatic steatosis, in addition to one of the following three criteria, including overweight/obesity, type 2

diabetes mellitus (DM), or confirmed metabolic dysregulation . Therefore, NAFLD and MAFLD should not be used

interchangeably because of the difference in diagnostic criteria between the two terms. The current literature lacks studies

evaluating serum visfatin levels in MAFLD. Hence, all studies included in our systematic review and meta-analysis used

the diagnostic criteria for NAFLD, and not MAFLD, reflecting findings associated with NAFLD and not MAFLD. Therefore,

future studies are required to evaluate serum visfatin levels using the MAFLD criteria.

Secondly, we reported a prevalence of NAFLD in our sample study of approximately 50%, with an almost equal sex

distribution. These findings might be explained by sampling methods used in the included studies. Included studies were

from various continents involving participants from several backgrounds. As several risk factors and pathologies have

been demonstrated to be associated with specific races and ethnicities, including studies involving subjects from multiple

races allows us to report more reliable and generalizable results that are based on findings involving participants from

different backgrounds.

Thirdly, we included studies that used a variety of methods to evaluate the presence and severity of hepatic steatosis.

Diagnosing NAFLD can be confirmed by the presence of hepatic steatosis through a liver biopsy (which is the current gold

standard), in addition to several other imaging methods, including ultrasonography (which is currently the most commonly

used investigation to evaluate hepatic steatosis), as well as CT scans, MRI, and noninvasive biomarkers . Almost

half of the included studies in our review performed a liver biopsy to assess for hepatic steatosis, while the rest of the

studies used ultrasonography. We did not include studies that confirmed the diagnosis of NAFLD through the sole use of

liver enzymes such as ALT levels .

Fourthly, in addition to visfatin, several other adipokines have been studied in NAFLD, including leptin, adiponectin,

resistin, and chemerin. Current studies reported controversial potential effects of visfatin in regard to insulin resistance,

hepatic steatosis, and fibrosis. However, one of the most studied adipokines, adiponectin, was reported to be associated

with potential effects leading to an improvement in insulin resistance, as well as hepatic steatosis, inflammation, and

fibrosis . Moreover, although leptin was demonstrated to improve insulin resistance and liver fat, it was also reported to

deteriorate hepatic inflammation and fibrosis .

Fifthly, interestingly, although our findings demonstrated that visfatin is not associated with NAFLD, the presence and

severity of hepatic steatosis, liver fibrosis, lobar inflammation, NASH, and gender differences, a couple of recently

published studies reported a significant association between visfatin and hepatocellular carcinoma (HCC), suggesting that

visfatin plays an essential role in the proliferation of HCC cells and may also be associated with disease progression 

. Further future studies are required in order to understand the principles and possible mechanisms through

which visfatin could possibly lead to an increased risk of HCC without leading to an increased hepatic steatosis severity or

inflammation in NAFLD. Understanding how the signaling pathways that potentially play a role in controlling the expansion

of adipose tissue and inflammation is considered crucial in order to prevent obesity-associated comorbidities .

Sixthly, NAFLD is mainly a hepatic pathology with several extrahepatic manifestations, including cardiovascular

complications, which are the main leading cause of death in NAFLD patients, mostly attributed to ischemic heart disease

. Increased visfatin levels were reported in patients with atherosclerotic and coronary artery disease, both

diseases demonstrated to be among the main mortality causes in NAFLD . Current literature lacks studies

evaluating CVD (mainly atherosclerotic disease) and visfatin levels in NAFLD patients. It remains to be demonstrated in

future studies if NAFLD patients who have concomitant atherosclerotic or coronary artery disease will have increased

visfatin levels. Emerging evidence points to the existence of several obesity phenotypes being associated with different

CV risk factors, suggesting a relation to the physical and lifestyle features . This might explain how CV prognosis might

be improved in certain overweight and obese subjects compared to leaner ones, also known as the obesity paradox. Due

to the limited number of available studies evaluating serum visfatin levels in portal inflammation, in addition to visceral

adipose tissue and liver visfatin levels in NAFLD and liver fibrosis, we were not able to conduct a meta-analysis for further

assessment of these associations.

Seventhly, according to the quality assessment of included studies in our systematic review and meta-analysis, almost

half of the studies were rated as “fair”, while five studies were rated as “good” and “poor” each. Hence, results obtained

from studies rated as “fair” and “poor” should be cautiously interpreted. As global quality assessment measures are not

considered clear enough to identify specific biases in articles, we detailed the description of the items that help with this

understanding. Thus, almost half might be subject to selection bias (the population was not clearly specified, or the

[23][24]

[1][25][26]

[27][28]

[20]

[20]

[29]

[30][31][32]

[33]

[34][35][36]

[16][17][18][19]

[37]



controls were not selected from a similar population as the cases for sure). The exposure was valid and reliable in all of

the studies. Almost half of the studies used ultrasonography for disease diagnostic, instead of liver biopsy, due to

associated risk for the latter technique. Ultrasonography is a technique with high specificity but low sensitivity for fatty liver

disease diagnostic; thus, directional misclassification might have occurred, which could contribute to the reduction of the

relation between the exposure and the outcome (a bias towards the null) . Although few studies used blinding, due

to the objective measured used, this could not negatively impact the study findings. Another important negative issue is

the fact that almost half of the studies did not control for confounding. Last, due to the study design used, where the

timeframe between the exposure and the outcome measure was short and in the absence of the possibility to establish

precedence between the two, we cannot know which was first, the exposure of the disease or the outcome.

Our systematic review and meta-analysis has several limitations. Due to the observational design of the included studies

in this review, causality between visfatin and NAFLD, hepatic steatosis, liver fibrosis, lobar inflammation, and NASH

cannot be confirmed or negated. Although almost half of the included studies used liver biopsy, which is the current gold

standard to diagnose NAFLD, the remaining half used ultrasonography, which might possibly lead to underestimation in

NAFLD prevalence. Almost half of the studies might be at some risk of selection bias. Also, nearly half of the studies did

not control for confounding such as pharmacological treatment or associated comorbidities, which affect metabolic

pathways and potentially confound visfatin synthesis, and even for them, residual confounding might exist due to the

observational nature of the studies. Moreover, there is heterogeneity among studies with respect to BMI, where adipose

tissue may have a significant impact on visfatin levels. However, due to incomplete characteristics of patients in analyzed

studies, we were not able to perform further detailed subgroup analysis. Furthermore, due to the limited number of

published studies evaluating visfatin levels in NASH, liver fibrosis, lobar inflammation, and hepatic steatosis severity, we

were able to assess only a few studies, about two or three studies for each association. Therefore, further studies

evaluating these associations are considered necessary. Results should be interpreted with caution due to possible

methodological flaws in included studies.

Nevertheless, our systematic review and meta-analysis also has several important strengths. The topic of this review is of

important clinical significance, mainly due to the rapid global increase in the prevalence of NAFLD, as well as the

associated increased morbidity and mortality rates. We believe that our review points out the missing required data that

requires further assessment in future studies while summarizing the current literature in a nonbiased manner. Moreover,

we conducted the search strategy in a comprehensive manner using several medical databases, which allowed us to

assess the studied association in a systematic manner. We included studies involving participants from several races and

backgrounds, which allowed us to have more generalizable results. To the best of our knowledge, this is the first

systematic review and meta-analysis to evaluate the association between visfatin levels and NAFLD, hepatic steatosis

presence and severity, liver fibrosis, lobar inflammation, NASH, and gender differences.

3. Conclusions

In conclusion, we could not find evidence to sustain that visfatin levels are associated with NAFLD, the presence or

severity of hepatic steatosis, liver fibrosis, lobar inflammation, NASH, and gender differences. Nevertheless, obtained

results should be interpreted with caution due to the imperfect methodological quality of the assessed studies.
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