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Graphical Abstract

Non-Alcoholic Fatty Liver Disease (NAFLD) increases Carotid Atherosclerosis 
and Ischemic Stroke. An Updated Meta-Analysis of 135,602 Individuals 

Carotid Atherosclerosis 

               (CI: 27.36% to 43.53%) 
experienced   carotid atherosclerosis   

In  7951  NAFLD patients , 

 35.02% 

Stroke 

Outcomes by diagnostic modality 
Patients with NAFLD diagnosed by  liver biopsy (OR: 4.42; 95%CI: 
2.29 to 8.54; p=0.02 ),  ultrasound (OR: 3.32; 95%CI: 2.41 to 4.57; 
p<0.01) and CT scan (OR: 1.18; 95%CI: 1.01 to 1.39; p=0.04)  were 
found to have significantly higher odds of developing carotid 
atherosclerosis 

Liver pathology severity correlates with worse outcomes. 
Moderate  (MD: 0.16; 95%CI: 0.07 to 0.24 p<0.01)   and  
severe  (MD: 0.29; 95%CI: 0.15 to 0.43; p<0.01)  NAFLD were 
associated with significantly greater mean CIMT. 

5.04%   
(CI: 2.74% to 9.09%) 
had  stroke   

In  25,839  NAFLD 
patients , 

6.05%  (CI: 2.93% 
to 12.07%) had 
ischemic stroke   

2.22%  (CI: 2.93% 
to 12.07%) had 
hemorrhagic 
stroke   

NAFLD Severity and Carotid Atherosclerosis 

Outcomes 
NAFLD patients had significantly higher odds of  
stroke  (OR: 1.88; 95%CI: 1.23 to 2.88; p=0.02) , specifically 
ischemic stroke  (OR: 2.05; 95%CI: 1.05 to 3.98; p=0.04).  

Mild  (OR: 1.47; 95%CI: 1.35 to 1.59; p<0.01) 
moderate  (OR: 1.67; 95%CI: 1.50 to 1.85; p<0.01)  and  
severe  (OR: 1.79; 95%CI: 1.46 to 2.21; p<0.01)   
NAFLD were were all shown to have significantly higher 
odds of stroke compared to non-NAFLD controls. 

NAFLD Severity and Stroke 

Risk Factors Risk Factors 
Older age  (OR: 1.07, CI: 1.03 – 1.10, p=0.003)   ALT  (OR 1.03, CI: 1.01 – 1.06, p=0.04).  

Study Highlights
•	 Out of 7,951 NAFLD patients, 35.02% had carotid atherosclerosis with an OR of 3.20. 

•	 The prevalence of stroke in NAFLD patients was 5.04% with an OR of 1.88. 

•	 The routine assessment of carotid atherosclerosis is quintessential in NAFLD. 
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the most com-
mon chronic liver disease affecting 22% to 30% of the global 
population.1,2 NAFLD is characterized by the evidence of he-
patic steatosis, either by imaging or histology, and the ab-
sence of secondary causes of hepatic lipid accumulation such 
as excessive alcohol consumption, long-term use of steato-

genic medications, or monogenic hereditary disorders.3 
NAFLD encompasses a wide spectrum of disease ranging 
from simple steatosis to nonalcoholic steatohepatitis, a more 
progressive and advanced form of the disease characterized 
by inflammation, ballooning, and hepatocellular injury,4 
which may subsequently progress to liver cirrhosis5 and liver 
cancer.6 The presence of NAFLD can result in a host of com-
plications including the development of cardiovascular dis-
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ease, extrahepatic or hepatic malignancy,7 and depression.8

In NAFLD, the presence of chronic energy surplus causes li-
po-toxicity, cell death, and inflammation,9 which can lead to 
the development of atherosclerosis10 in the coronary, carotid, 
and peripheral arteries.11 While current studies have predom-
inantly focused on the development and progression of car-
diac-related disease in NAFLD, the potential implications of 
carotid atherosclerosis are severe and predispose to the de-
velopment of stroke. Stroke is the third-leading cause of dis-
ability and the second-leading cause of death worldwide.12 
Although common modifiable risk factors of stroke such as 
smoking, diet, and physical inactivity have been studied, 
there is still a limited understanding of stroke beyond its tra-
ditional risk factors,13 especially in the presence of metabolic 
dysfunction. Recent studies have found NAFLD to be an inde-
pendent risk factor of stroke.14

Current meta-analyses have focused on the association of 
NAFLD with coronary atherosclerosis and cardiovascular dis-
eases.15-18 However, a systematic analysis of the prevalence, 
risk factors, degree of steatosis in NAFLD and carotid athero-
sclerosis or stroke remains limited. Hence, this paper seeks to 
conduct an updated analysis of the associations of NAFLD 
with mean carotid intima-media thickness (CIMT), carotid 
atherosclerosis, stroke risk, and factors associated with these 
developments, with further subgroup analyses based on 
NAFLD severity and diagnostic modalities.

MATERIALS AND METHODS 

Search strategy and inclusion criteria

This review adhered to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses for its synthesis. Two 
electronic databases, MEDLINE, and Embase, were used to 
search all available records till 21st October 2021. The search 
strategy used search terms including ‘nonalcoholic fatty liver 
disease’, ‘hemorrhagic stroke’, ‘ischemic stroke’, ‘CIMT’, and 
other related terms in titles and abstracts. The full search 
strategy is included in Supplementary Material 1. References 
were imported into Endnote X9 for duplicate removal. Refer-
ences of the included articles and previous meta-analysis 
were also manually screened to ensure a comprehensive 
search.

Eligibility and selection criteria

Four authors (KEC, JQ, ASPT, and JX) independently 
screened abstracts and conducted full-text reviews to check 
the eligibility for inclusion, with disputes being resolved by 
obtaining the consensus of a fifth independent author (CHN). 
Only original articles were included, and reviews, commen-
taries, and editorials were excluded. Studies that were writ-
ten or translated into the English language were included. 
NAFLD was defined as evidence of hepatic steatosis, either 
by imaging or histology and lack of secondary causes of he-
patic fat accumulation such as significant alcohol consump-
tion, long-term use of steatogenic medication or monogenic 
hereditary disorders.3 Diagnosis of NAFLD was determined 
either from invasive methods, such as liver biopsy, or non-in-
vasive methods including ultrasound and computed tomog-
raphy (CT) scan. Blood-based diagnosis including NAFLD fi-
brosis score (NFS) was excluded from the analysis. Studies 
were included if they fulfilled the following criteria: one of 
the following outcomes 1) mean CIMT; 2) increased in CIMT, 
stenosis or plaques; and 3) stroke. Mean CIMT was defined as 
the average width of the intima-media layer of the carotid 
artery assessed by Duplex ultrasonography (DUS).19 Carotid 
arteriosclerosis was defined as the presence of carotid 
plaques/stenosis or an increase in CIMT. Stroke was defined 
as the presence of either ischemic and hemorrhagic stroke. 
For multiple studies inferring results from the same databas-
es, duplicates were removed and only the most updated 
studies were included for analysis.

Data extraction and outcomes

NAFLD severity was graded according to ultrasound find-
ings to maintain homogeneity. Mild NAFLD was defined as a 
slight diffuse increase in the hepatic parenchyma echogenici-
ty with normal visualisation of the diaphragm and portal 
veins. Moderate NAFLD was defined as moderate diffuse in-
crease in hepatic echogenicity, with slight impaired visualisa-
tion of the diaphragm and portal veins. Severe NAFLD was 
defined as a marked increase in hepatic echogenicity with 
poor or no visualisation of the diaphragm and portal 
veins.20,21 Two pair of authors (KEC and ASPT; JQ and JL) inde-
pendently extracted data including but not limited to 1) 
study characteristics such as: author, year, country, study de-
sign; 2) patient characteristics such as sample size, age, male 
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gender, diagnostic criteria, severity of NAFLD, body mass in-
dex, presence of metabolic conditions including dyslipidemia 
and hypertension; and 3) clinical outcomes. Transformation 
of values was carried out using pre-existing formulae, in 
which mean and standard deviations were estimated from 
median and range using the widely adopted formula by Wan 
et al.22 Blinded checking of the data by the authors was con-
ducted to ensure accuracy of the data extracted and discrep-
ancies in data were resolved through consensus. 

Statistical analysis

All analyses were conducted in R studio (version 5.0.0; The 
R Foundation, Indianapolis, IN, USA). A P-value ≤0.05 was 
considered as the threshold for statistical significance. Statis-
tical heterogeneity was assessed via I2 and Cochran’s Q test 
values, where I2 values of 25%, 50% and 75% represented 
low, moderate and high degrees of heterogeneity, respec-
tively.23,24 A random effect model was used in all analyses re-
gardless of heterogeneity measures as evidence has demon-
strated more robust effect estimates with random effect 
compared to fixed-effect models.25,26 An analysis of propor-
tions was pooled using a generalized linear mixed model 
with Clopper-Pearson intervals.27,28 To assess risk factors, a 
generalized mix model with a logit link and inverse variance 
weightage were used to derived the odds ratio (OR).29 Bivari-
ate analysis of dichotomous variables was analysed in Paul 
Mantel ORs with and mean difference (MD) with inverse vari-
ance for continuous variables. A subgroup analysis was per-
formed based on NAFLD diagnostic modality (ultrasound, CT, 
biopsy) and geographical location in the analysis of CIMT. 
Where possible, a sensitivity analysis was also performed on 
severity of NAFLD (i.e., mild, moderate, severe) based on ul-
trasound evaluation. Publication bias was examined based 
on asymmetry of the funnel plots (Supplementary Fig. 1) 
where sufficient studies were present (n>10) with Begg re-
gression.

Quality assessment

Quality assessment of included articles was done with the 
Joanna Briggs Institute (JBI) critical appraisal tool (JBI Collab-
oration, Adelaide, Australia).30 The JBI assessment rates the 
quality of cohort studies on the premises of appropriateness 
of sample frame, sampling method, adequacy of sample size, 

data analysis, methods for identification and measurement 
of relevant condition, statistical analysis, and response rate 
adequacy. 

RESULTS

Summary of included articles

The initial search from MEDLINE and Embase yielded a total 
of 1,095 articles. After the removal of 327 articles duplicated 
during the title abstract sieve, 768 articles were remained for 
abstract screening and a final total of 64 studies conducted 
between 1998 to 2019 were included in the meta-analysis 
(Fig. 1). The studies included were conducted in various 
countries including Algeria,31 China,32-39 Croatia,40 Egypt,41,42 
Greece,43,44 India,45-49 Iran,50-57 Italy,58-66 Japan,67,68 Malaysia,69,70 
Romania,71 Serbia,72 South Korea,73-78 Spain,79,80 Taiwan,81 Tur-
key,82-92 USA.93,94 Additionally, one study95 was a multicentre 
study based in Egypt.43 A total of 135,602 patients were in-
cluded in our analysis with 47,322 patients with NAFLD and 
88,280 non-NAFLD controls. NAFLD defined by liver biop-
sy44,82,84,86,87,90,92 was found in seven studies, and by non-inva-
sive methods, including ultrasonography31-43,45-81,83,85,86,88,89,91,93 
in 57 studies and CT scan94 in one study. All studies were as-
sessed to have a high (n=46) or moderate (n=18) quality 
based on the JBI Critical Appraisal Checklist assessment tool 
(Supplementary Table 1). There was no evidence of publica-
tion bias (Fig. 2) with Begg regression (P=0.787). 

Carotid atherosclerosis

Prevalence and risk factors of carotid atherosclerosis
In pooled analysis of 7,951 patients with NAFLD, the preva-

lence of carotid atherosclerosis in NAFLD was found to be 
35.02% (95% confidence interval [CI], 27.36–43.53%). When a 
subgroup analysis by geographical regions was conducted, 
the prevalence of carotid atherosclerosis in NAFLD was found 
to be the highest in Europe (44.72%; 95% CI, 31.02–59.28%; 
Fig. 3), followed by North America (41.02%; 95% CI, 37.50–
44.63%), Asia (35.89%; 95% CI, 24.61–48.98%), and the lowest 
in the Middle East (19.21%; 95% CI, 12.58–28.21%). Table 1 
summarizes the risk factor of carotid atherosclerosis in NAFLD. 
The presence of older age (OR, 1.07; 95% CI, 1.03–1.10; 
P=0.003) increases the risk of carotid atherosclerosis in NAFLD.



487

Ansel Shao Pin Tang, et al. 
NAFLD stroke

http://www.e-cmh.org https://doi.org/10.3350/cmh.2021.0406

Comparative outcomes 
A summary of comparative results can be found in Table 2. 

When compared to non-NAFLD controls, patients with 
NAFLD were shown to have significantly higher risk of carotid 
atherosclerosis (OR, 3.20; 95% CI, 2.37–4.32; P<0.0001). Sub-
group analysis by diagnostic modality similarly demonstrat-
ed that patients with NAFLD diagnosed by liver biopsy (OR, 
4.42; 95% CI, 2.29–8.54; P=0.02), ultrasound (OR, 3.32; 95% 
CI, 2.41–4.57; P<0.01), and CT scan (OR, 1.18; 95% CI, 1.01–
1.39; P=0.04) had significantly higher risk of developing ca-
rotid atherosclerosis as compared to non-NAFLD controls. 

Patients with NAFLD were also found to have a significantly 
greater mean CIMT than those without NAFLD (MD, 0.12; 95% 
CI, 0.08–0.17; P<0.0001). Subgroup analysis of mean CIMT 
based on the severity of NAFLD revealed that liver pathology 
severity correlates with the worse outcomes. Patients suffer-
ing from moderate NAFLD (MD, 0.16; 95% CI, 0.07–0.24; 
P<0.01) and severe NAFLD (MD, 0.29; 95% CI, 0.15–0.43; 
P<0.01) had significant increase in mean CIMT but not in mild 
NAFLD (MD, -0.04; 95% CI, -0.28 to 0.20; P=0.76).

Figure 1. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart.
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Identification of studies via databases and registers

Records identified from:
MEDLINE (n=544)
EMBASE (n=551)

Records screened (n=768)

Reports sought for retrieval (n=163)

Reports assessed for eligibility (n=163)

Studies included in review (n=64)

Records removed before screening:
Duplicate records removed (n=327)
Records marked as ineligible by automation tools  
(n=0)
Records removed for other reasons (n=0)

Records excluded (n=605)

Reports not retrieved (n=0)

Reports excluded:
Abstract (n=4)
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Blood-based marker (n=8)
Duplicate article (n=4)
Editorials (n=1)
Letters (n=2)
Meta-analysis (n=3)
NAFLD diagnosis method not stated clearly (n=7)
No comparison between NAFLD and control (n=10)
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No non-NALFD control (n=20)
No outcome of interest (n=18)
Repeated articles (n=2)
Reviews (n=8)
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Stroke

Prevalence and risk factors of stroke
In pooled analysis of 25,839 individuals with NAFLD, the in-

cidence of stroke in NAFLD was found to be 5.04% (95% CI, 
2.74–9.09%). Specifically, the incidence of ischemic stroke in 
NAFLD was 6.05% (95% CI, 2.93–12.07%) while the incidence 
of hemorrhagic stroke was found to be 2.22% (95% CI, 0.22–
18.77%). In NAFLD, there was no significant factor affecting 
the presence of stroke aside from an increase level of alanine 
aminotransferase (ALT) (OR, 1.03; 95% CI, 1.01–1.06; P=0.04). 

Comparative outcomes
Patients with NAFLD were shown to have significantly 

higher risk of developing stroke (OR, 1.88; 95% CI, 1.23–2.88; 
P=0.02; Fig. 2, Table 2) when compared to non-NAFLD con-
trols. Specifically, patients with NAFLD were found to have 
significantly higher risk of developing ischemic stroke (OR, 
2.05; 95% CI, 1.05–3.98; P=0.04) when compared to non-
NAFLD controls. However, comparisons between NAFLD and 
non-NAFLD controls found that there was no significant dif-
ference in the risk of developing hemorrhagic stroke (OR, 
1.85; 95% CI, 0.20–17.40; P=0.18). Subgroup analysis classified 
by the severity of NAFLD found that patients suffering from 
mild (OR, 1.47; 95% CI, 1.35–1.59; P<0.01), moderate (OR, 1.67; 

Experimental Control
Study Events Total Events Total OR OR 95% CI Weight

0.1	 0.5	 1	 2	 10

Xu et al.37 (2021) 1,417 24,874 2,071 55,031 1.54 [1.44; 1.66] 57.1%
Omar et al.69 (2020) 2 107 0 43 2.06 [0.10; 43.83] 1.0%
Fracanzani et al.59 (2016) 4 91 2 182 4.14 [0.74; 23.03] 2.9%
Hamaguchi et al.67 (2007) 7 237 7 990 4.39 [1.52; 12.64] 7.1%
El Azeem et al.42 (2013) 68 536 63 958 2.06 [1.44; 2.96] 31.9%

Random effects model 25,839 57,204 1.88 [1.23; 2.88] 100.0%
Heterogeneity: I2=45%, τ2=0.0399, P=0.12
Test for overall effect: t4=4.13 (P=0.01)

Figure 2. Forest plot on the odds of stroke in nonalcoholic fatty liver disease. OR, odds ratio; CI, confidence interval.

<35%
35–41%
41–44%
>44%

Prevalence

Figure 3. Prevalence of carotid atherosclerosis by geographical region.
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95% CI, 1.50–1.85; P<0.01), and severe (OR, 1.79; 95% CI, 1.46–
2.21; P<0.01). NAFLD were all shown to have significantly 
higher risk of developing stroke when compared to non-
NAFLD controls. 

DISCUSSION

The presence of NAFLD has been associated with an in-
crease in atherogenic dyslipidemia96,97 leading to the devel-
opment of cardiovascular complications such as myocardial 
infarctions98 and cerebrovascular accident.7 While previous 
studies have demonstrated the association between NAFLD, 
carotid atherosclerosis81 and increased stroke risks,37 the cur-
rent findings further expand on the published literature by 
providing a contemporaneous analysis on the prevalence of 
carotid atherosclerosis and stroke in NAFLD, risks factors, and 
the influence of NAFLD severity and diagnostic modality. Sig-
nificantly, the degree of steatosis in NAFLD can influence the 

progression of CIMT and stroke, with severe steatosis result-
ing in the highest odds of events. 

In our meta-analysis, the prevalence of carotid atheroscle-
rosis in NAFLD was found to be 35.02% (95% CI, 27.36–
43.53%) and stroke was 5.04% (95% CI, 2.74–9.09%). Sub-
group analysis based on geographical regions found the 
prevalence of carotid atherosclerosis in NAFLD to be highest 
in the West. While the geographical regions are not a repre-
sentation of ethnicity, the prevalence of CIMT have been 
found to be higher in the Caucasian population.99 In the anal-
ysis of risk factors, the presence of hyperlipidemia and diabe-
tes did not significantly increase the risk of stroke or carotid 
atherosclerosis in NAFLD. Only older age increased the risk of 
carotid atherosclerosis while ALT increased the risk of stroke 
in NAFLD. These results, however, should be interpreted with 
caution as these findings do not discount the possibility that 
hyperlipidemia and diabetes may have not been significant 
due to insufficient statistical power arising from the limited 
sample size in the risk factor analysis. However, the presence 

Table 1. Risk factors of carotid atherosclerosis and stroke in NAFLD

Carotid atherosclerosis Stroke

OR 95% CI P-value OR 95% CI P-value

Age 1.07 1.03 to 1.10 0.003* 0.94 0.82 to 1.09 0.42

Diabetes 0.93 0.68 to 1.27 0.68 1.00 0.77 to 1.29 0.97

Body mass index 0.94 0.82 to 1.08 0.47 1.13 0.93 to 1.37 0.24

Systolic blood pressure 1.00 0.97 to 1.03 0.96 1.00 0.88 to 1.15 0.95

Diastolic blood pressure 1.03 0.96 to 1.10 0.47 1.30 0.72 to 2.35 0.32

Alanine aminotransferase 1.01 0.99 to 1.02 0.15 1.03 1.01 to 1.06 0.04*

Aspartate aminotransferase 1.03 0.99 to 1.07 0.22 - - -

HbA1c 1.06 0.80 to 1.39 0.70 - - -

Dyslipidemia 1.01 0.74 to 1.39 0.93 - - -

NAFLD, nonalcoholic fatty liver disease; OR, odds ratio; CI, confidence interval; HbA1c, hemoglobin A1c.
*P-value ≤0.05 denotes statistical significance.

Table 2. Comparative outcomes between NAFLD and non-NAFLD 

Total Effect size 95% CI P-value I2 (%) Cochran Q

Mean CIMT 46,686 MD: 0.12 0.08 to 0.17 <0.0001* 98.60 0.00

Carotid atherosclerosis 23,793 OR: 3.20 2.37 to 4.32 <0.0001* 87.80 <0.01

Overall stroke 83,043 OR: 1.88 1.23 to 2.88 0.02* 45.30 0.12

Hemorrhagic stroke 1,968 OR: 1.85 0.20 to 17.40 0.18 0.00 0.54

Ischemic stroke 82,146 OR: 2.05 1.05 to 3.98 0.04* 57.30 0.07

NAFLD, nonalcoholic fatty liver disease; CI, confidence interval; CIMT, carotid intima-media thickness; MD, mean difference; OR, odds ratio.
*P-value ≤0.05 denotes statistical significance.
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of NAFLD could potentially increase the risk of stroke and 
CIMT independently with more severe steatosis significantly 
increasing the rate of events. 

While the presence of carotid atherosclerosis does not nec-
essarily translate into an event of ischemic stroke, the pres-
ence of carotid atherosclerosis increases the risk of ischemic 
stroke by 20%.100 The presence of carotid plaques has also 
been associated with cerebral atrophy and reduced cognitive 
ability.101 In turn, while more than a third of patients with 
NAFLD sufferred from carotid atherosclerosis, only 5.04% 
(95% CI, 2.74–9.09%) of patients with NAFLD suffered from a 
stroke with twice the risk (OR, 1.88; 95% CI, 1.23–2.88; 
P=0.02) compared to those without NAFLD. Specifically, the 
presence of NAFLD was found to result in significantly higher 
risk of developing ischemic stroke (OR, 2.05; 95% CI, 1.05–
3.98; P=0.04) but not in hemorrhagic stroke (OR, 1.85; 95% CI, 
0.20–17.40; P=0.18). While the incidence of stroke in NAFLD is 
rather minute, the presence of NAFLD resulted in twice the 
risk of stroke and the implications of which can be devastat-
ing.102 Additionally, it is important that we do not undermine 
the presence of subclinical carotid atherosclerosis, evidently 
more prevalent in NAFLD as it represents prime therapeutic 
targets to prevent morbidity and mortality associated with clin-
ically evident disease (i.e., stroke).

Prevailing guidelines by the American Association for the 
Study of Liver Diseases (AASLD)103 and the European Associa-
tion for the Study of the Liver (EASL)104 have highlighted the 
importance of cardiovascular risk evaluation in NAFLD. How-
ever, the use of CIMT for NAFLD has yet to be endorsed or 
routinely recommended for NAFLD. Yet, the DUS is a safe, 
easy, and cost-effective screening investigative tool that can 
be routinely employed in the clinic,105,106 and has a sensitivity 
and specificity of 90% and 94% for carotid artherosclerosis.107 
Additionally, the DUS can double as a screening modality for 
coronary artery disease (CAD) with a respective sensitivity 
and specificity of 78% and 75% for CAD.108 CAD is a known 
complication of NAFLD, and recent estimates suggest the 
prevalence of CAD to be 38.7% and 55.4%, respectively.10 With 
the strong correlation between coronary and carotid athero-
sclerosis with NAFLD, future studies should assess the cost ef-
fectiveness and viability for routine DUS evaluation for NAFLD.

Strengths and limitations

This study provides an up-to-date comprehensive assess-

ment of the association between NAFLD, carotid atheroscle-
rosis and increased stroke risk, including the prevalence, risk 
factors, and severity of steatosis. However, there are several 
limitations. Although liver biopsy has higher sensitivity and 
specificity in the diagnosis of NAFLD, majority of studies uti-
lized non-invasive, imaging-based investigations rather than 
biopsy to diagnose NAFLD. In addition, while modalities such 
as CT or Fibroscan may be more accurate in grading NAFLD 
severity, grading of NAFLD severity was limited to ultrasono-
graphic findings to maintain homogeneity with majority of 
studies utilizing ultrasonography (89.1%) and is similar to our 
previous meta-analysis.109 We were also unable to assess the 
effects of stage of fibrosis on CIMT or stroke due to lack of 
granularity in the reported data. Lastly, the included studies 
were largely retrospective and are subjected to inherent limi-
tations of the study design such as selection bias.

Conclusions

Patients with NAFLD were found to be associated with in-
creased carotid atherosclerosis and stroke prevalence. While 
the prevalence of stroke in NAFLD may be low, the severe 
consequences highlight the importance for CIMT evaluation 
in NAFLD. Routine screening for carotid atherosclerosis, guid-
ed by the severity of hepatic steatosis, among patients with 
NAFLD might aid in the reduction of stroke.
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