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 Abstract:  

There is growing evidence that non-alcoholic fatty liver disease (NAFLD) is associated with 

urolithiasis. NAFLD could be a predisposing factor for urolithiasis. However, this association has 

been unclear and inconsistent. Thus, this study was conducted to review the existing studies that 

compared the risk of urolithiasis in patients with NAFLD to patients without NAFLD detected on 

non-contrast computed tomography (CT). A comprehensive literature review was carried out using 

leading journal databases including Scopus, Dimensions, Web of Sciences, and Science Direct, to 

identify all related studies. The review method was guided by PRISMA statement as reporting 

guidelines and standards in the current study to ensure the review reported is with a high level of 

details.  The literature search resulted in four studies with 2,999 individuals who fulfilled the 

eligibility criteria and were included in the analysis. NAFLD significantly associated with an 

increased risk of urolithiasis with a pooled odd ratio of 2.83 (95% CI, 1.14-7.00: I2 90%). A 

significantly increased risk of urolithiasis among patients with NAFLD compared to patients without 

NAFLD was observed in this meta-analysis. Finally, future studies investigating NAFLD and 

urolithiasis and its associate factors are needed to allow broader understanding and treatment of the 

patient’s condition. 
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1.  INTRODUCTION 

Non-alcoholic fatty liver disease (NAFLD) is a common 

disorder where the accumulation of excess fat in the liver of 

people who drink little or no alcohol. NAFLD is also known 

as fatty liver and hepatic steatosis [1]. Meanwhile, urolithiasis 

refers to the presence of stones in the urinary tracts. It is a 

universal disease that affecting people across geographical, 

cultural, and racial boundaries [2]. The prevalence of NAFLD 

and urolithiasis has increased significantly in the last few 

decades in most Asian countries [2,3].  

NAFLD has been reported to cause urinary stones, and the 

advanced form of NAFLD is associated with a high risk of 

urolithiasis [4].  Both NAFLD and urolithiasis are associated 

with conditions such as metabolic syndrome, obesity, 

dysbiosis of gut flora [5], cardiovascular morbidity, and 

chronic kidney diseases (CKD) [1]. Furthermore, NAFLD and 

CKD may share a possible connection in the pathogenic 

processes and mutual pathophysiological mechanisms [6]. 

The evidence of the association between NAFLD and 

urolithiasis is growing; however, the association remains 

unclear and inconsistent across different studies [1,7]. There 

seems evidence of incidental findings of both NAFLD and 

urolithiasis in the same patient that was referred to non-

contrast CT [8,9]. A putative link and the exact mechanisms 

linking NAFLD to urolithiasis has not been well established. 

A systematic review and meta-analysis of a cross-sectional 
study were conducted to compare the risk of urolithiasis 
inpatient with NAFLD compared to patients without NAFLD 
detected in non-contrast computed tomography. 

 

2.  MATERIALS AND METHODS 

This section explains the five main sub-sections, namely 

PRISMA, resources and information sources, systematic 

searching strategies, quality of appraisal, and data abstraction 

and analysis, which are employed in the current study. 

2.1 PRISMA 

      The review was guided by PRISMA statement (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses), 
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which is a published standard to conduct a systematic 

literature review. It is often utilised in healthcare behavior and 

intervention [10]. It allows for the search of terms related to 

the association of NAFLD and urolithiasis and the risks that 

link those diseases. 

2.2 Resources and Information Sources 

      The review methods of the present study were conducted 

using four journal databases including Scopus, Web of 

Science (WoS), Science Direct, and Dimensions. These main 

journal database delivers an overview of more than 256 fields 

of studies and contains millions of publications for medical 

and health sciences. They also can be a leading database in a 

systematic literature review due to advance searching strategy 

and function, comprehensive and article’s quality control. The 

present study was carried out in April 2020 to identify all 

studies that related to the association between NAFLD and 

Urolithiasis. 

2.3 Systematic Searching Strategies 

2.3.1 Identification 

      The first process of systematic searching strategies is 

identification. The search process began with identifying any 

similar or related terms for the main keywords for this review. 

These included NAFLD, urolithiasis, and non-contrast CT 

throughout thesaurus dictionaries, related previous articles 

and keywords suggested by journal database and 

encyclopedia. Accordingly, search strings in the journal 

database were developed for this present study (Table 1). A 

total of 495 publications were retrieved in the first stage of the 

systematic review process. 

Table 1. The search strings 

 

2.3.2 Screening 

      The screening process was conducted to remove the 

articles based on inclusion and exclusion criteria—the first 

criterion with regards to a timeline within five years from 

2015 until March 2020. The second criterion was only article 

journals with empirical data were selected to focus only on the 

primary sources. Hence, the publication in the form of the 

reviewed articles, meta-analysis, books, book chapters, and 

conference proceedings was excluded in the current study. 

The review only focused on articles published in English. This 

process was done automatically through a sorting function 

available in the database. A total of 390 articles and 24 

duplicated articles were excluded based on these criteria 

(Table 2). 

Table 2. Inclusion and exclusion criteria 
Criteria Inclusion Exclusion 

Timeline Between 2015- March 

2020 

< 2015 

Literature Type Journal  

(Research articles) 

Review articles, systematic 

review, meta-analysis, 

meta-synthesis, book, book 

series, book chapter, 

conference proceedings 

Language English Non-English 

 

2.3.3 Eligibility 

      A total of 81 related articles were prepared for the third 

process, which was eligibility. At this stage, titles, abstracts, 

and main contents of all articles were examined thoroughly to 

ensure they fulfilled the inclusion criteria and fit to be 

included in the analysis. Consequently, 77 articles being 

excluded due to inadequate data on outcomes of interest and 

different methodologies used to identify NAFLD and 

urolithiasis. All studies included for this review were cross-

sectional, case-controlled, or cohort studies investigating the 

risk of urolithiasis among patients with NAFLD compared to 

individuals without NAFLD detected on non-contrast CT. 

Finally, four remaining articles were ready to be analysed 

(Figure 1). 

2.4 Quality appraisal 

      In ensuring the quality of articles’ content, the remaining 

article was assessed using a quality assessment tool, the 

Newcastle-Ottawa scale (NOS). There are three domains in 

NOS, which are the recruitment of participants, the 

comparability between groups and ascertain the exposure or 

outcome of interest.  The modified NOS, described by Herzog 

et al. (2013) was used for the cross-sectional study [11]. A 

‘star system’ has been proposed in which a study is assessed 

in three domains: selection (maximum 4 stars), comparability 

(maximum 2 stars), and exposure/outcome (maximum 3 

stars). 

2.5 Data abstraction and analysis 

      Data abstraction was guided by the research objectives 

and questions. The extracted data included the following 

items: authors, publication year, country, and region area on 

the study and number of subjects. Statistical analysis was 

Scopus TITLE-ABS-KEY 

(("urolithiasis" OR "nephrolithiasis" OR "urinary 

ston*" OR "renal lithiasis") AND ("nonalcoholic 

fatty liver diseas*" OR "fatty 

liver" OR "nonalcoholic fatty liver")) 

 Web of Science TS= (("urolithiasis" OR "nephrolithiasis" OR "renal 

calcul*" OR "kidney colic*" OR " renal ston* " OR 

" kidney ston*" OR " urinary ston* OR "urinary 

calcul*") AND ("nonalcoholic fatty liver diseas*" 

OR "fatty liver" OR "nonalcoholic fatty liver" )) 

Dimensions ("urolithiasis" OR "nephrolithiasis" OR "renal 

calculi" OR "kidney colic" OR "urinary calculi" OR 

"renal stones") ("nonalcoholic fatty liver disease" 

OR "fatty liver" OR "nonalcoholic fatty liver") 

Science Direct ("urolithiasis" OR "nephrolithiasis" OR "renal 

calculi" OR "kidney colic" OR "urinary calculi" OR 

"renal stones") AND nonalcoholic fatty liver 

diseases 
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performed using Cochrane Collaboration’s Review Manager 

5.3 software. Odds ratio (ORs) were pooled with their 95% 

confidence interval (CI), which was the assumption that these 

were a comparable measure of the association because of the 

relatively rare prevalence of urolithiasis. Cochran’s Q test and 
I2 statistics were used to quantify the heterogeneity between 

study. A value of I2 of 0-25% represents insignificant 

heterogeneity, 51-75% represents moderate heterogeneity, 

and 75% and above consider high heterogeneity [12]. 

Publication bias was assessed with a funnel plot. 

3.  RESULTS AND DISCUSSION 

3.1 Characteristics of selected studies 

 

      A total of 495 articles were identified using the described 

search strategy (214 from Scopus, 36 from WoS, 45 from 

Dimensions, and 200 from Science Direct). Of these, 491 

articles were excluded from the current study for reasons 

reported presented in Figure 3. Finally, four cross-sectional 

studies with 2,999 participants were eligible and for inclusion 

in the meta-analysis. The characteristics and quality appraisal 

of the included studies are presented in Table 3. Of the four 

studies, one study received ten stars, and three studies 

received nine stars at the NOS.  

 

3.2 Association between NAFLD and urolithiasis 

 

In the current study, it was found a significantly increased 

risk of urolithiasis among patients with NAFLD with the 

pooled OR of 2.83 (95% CI),1.14-7.00) (Figure 2). The 

heterogeneity between studies was high, with an I2 of 90%. 

The funnel plot was relatively symmetrical, suggested no 

publication bias in the meta-analysis of the link between 

NAFLD and urolithiasis (Figure 3). 

 

Figure 2. Forest plot of all studies 

 

The present systematic review and meta-analysis investigated 

the association between NAFLD and the risk of urolithiasis. 

It was found that there was a significantly increased risk of 

urolithiasis among patients with NAFLD.  The present study 

included four studies that evaluated the relationship between 

NAFLD and the risk of developing urolithiasis. An increasing 

number of studies have shown consistent evidence that the 

presence of NAFLD was closely linked to a higher risk of 

urinary stones that were detected on CT. 

 

 

Figure 3. Funnel plot of all studies. 

 

A cross-sectional study in Israel found a 3.24-fold increased 

risk of CT diagnosed renal stones among NAFLD patients 

than individuals without NAFLD [9]. Similarly, another 

cross-sectional study which involved 1,381 patients revealed 

that the prevalence of renal stone in patients with NAFLD 

washes higher than those without NAFLD (OR:5, 95% CI, 

3.05-8.2) [8]. Paz et al., (2015) also found an increased 

prevalence of urolithiasis and NAFLD patients compared to 

patients without NAFLD (OR:5.40, 95% CI, 1.17-24.92) [13]. 

A cross-sectional study examining a total of 1,010 also found 

an increased incidence of urolithiasis in patients with NAFLD 

(OR:1.29, 95% CI, 1.10-1.51) [14]. 

 

The mechanism underlying the increased risk of urolithiasis 

in patients with NAFLD is not known with certainty. 

However, several classic metabolic risk factor for NAFLD 

have also been recognised as predisposing factors for urinary 

stones as well hypertension, obesity, metabolic syndrome and 

diabetes mellitus [15]. It has been reported that obesity might 

influence and have association with NAFLD and urolithiasis. 

It was suggested that fatty liver may possibly act as an 

intermediate factor in getting urolithiasis [9]. However, data 

on the association between obesity, NAFLD and urolithiasis 

are limited. Only one study that investigated such a 

relationship. 

 

Oxidative and systemic metabolisms are compatible with the 

formation of the stone [16]. Reactive oxygen species can 

damage the kidneys due to abundance of long chain poly 

unsaturated fatty acids in the renal lipid composition and 

systemic oxidative species can result in peroxidation of lipid 

that caused the formation of calcium oxalate stone [16].  
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Figure 1. Literature review process 

 

Table 3. Characteristics of studies included in the meta-analysis. 

 
Study/year Badillo et al /2020[14] Paz et al 

/2015[13] 

Nam et al 

/2016[8] 

Zeina et al 

/2017[9] 

Country Columbia Israel South Korea Israel 

Study Design Cross-sectional study Cross-sectional study Cross-sectional study Cross-sectional study 

Participants 1010 individuals aged 18 

years and over 

100 individuals 1381 individuals 508 individuals 

Confounder adjusted 

in multivariate 

analysis 

Sex and age None Sex and age Sex, age, visceral fat and 

diabetes mellitus 

Quality assessment 

(Newcastle-Ottawa 

scale) 

Selection:5 

Comparability:2 

Outcome:3 

Total:10 

Selection:4 

Comparability:2 

Outcome:3 

Total:9 

Selection:4 

Comparability:2 

Outcome:3 

Total:9 

Selection:4 

Comparability:2 

Outcome:3 

Total:9 

 

 

 

 

 

 

PRISMA 2009 Flow Diagram 
 

Records identified through database searching: 214 from Scopus, 

36 from WoS, 45 from Dimensions and 200 from Science Direct.  

(n = 495) 
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Records after duplicates removed 

(n = 24) 

Records screened 

(n = 471) 

Records excluded 

(n = 390) (excluded due to 

review article, meta-

analysis, book, book 

chapter and conference 

proceeding, Non-English, 

published in <2015) 

Full-text articles assessed 

for eligibility 

(n = 81) 

Full-text articles excluded, 

with reasons 

(n = 77) (excluded due to 

inadequate data on 

outcomes, different study 

design, different 

methodology used to 

identify, did not report the 

outcome of interest) 
Studies included in 

quantitative synthesis 

(meta-analysis) 

(n = 4) 
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Oxidative stress and reactive oxygen species also have been 

implicated in the pathogenesis of NAFLD [17]. The 

involvement of oxidative stress and reactive oxygen species 

in the patient with NAFLD and urolithiasis represents that 

they might share the same pathogenesis [1]. Then, it has been 

suggested that fatty liver may result in changes in urinary 

constituents and leading to stone formation [18]. 

 

CT examination can also quantify the accumulation of fat in 

the liver [8].  Data on the association between the severity of 

NAFLD are limited. The authors divided into absence, mild 

to moderate, and moderate to severe categories and found a 

progressive simultaneous increase in the percentage of 

urolithiasis with 71% for those in the mild to moderate range 

and 75.7% for patients that have moderate to severe category 

(p < 0.001) [14]. 

 

This present study only focused on CT examination to 

diagnose NAFLD and urolithiasis. CT examination has high 

sensitivity and specificity for detecting fatty liver disease and 

urolithiasis than other imaging modalities such as ultrasound, 

which can miss the disease of the urinary stone. It has 73-

100% sensitivity and 95-100% specificity for moderate to 

severe NAFLD [19] while 99% of sensitivity and 94% 

specificity in detecting urinary stone [20]. Thus, the current 

study may avoid jeopardising the validity of their point 

estimates. 

 

This meta-analysis has limitations. All studies that included 

were cross-sectional studies. So, the temporal relationship 

between NAFLD and Urolithiasis could not be established. 

Future studies of the population of all comers to non-contrast 

CT are needed to better prove this association due to the 

studies that evaluate this association is limited. Regarding 

fatty liver disease, all studies included in the lack of clinical, 

nutritional, associated pathologies, medical data information, 

and lifestyle of the patients that may favor the genesis of these 

diseases. Lastly, future studies are recommended to consider 

these factors to determinate the cause of the relationship 

between NAFLD and urolithiasis more accurately. 

 

4.  CONCLUSION 

This study showed a significantly increased risk of urolithiasis 
among patients with NAFLD. The presence of NAFLD may 
be an independent variable as a risk factor for urolithiasis. 
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