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Supplementary 2. Detailed characteristics of included studies. 

 

Study Country 

NAFLD 

diagnosis 

Recruitment 

year Outcome 

Study 

design 

Number of 

participants 

Number 

of 

events 

Age 

(mean) Male/Female 

Follow-

up 

(years) NSS Metrics 

Unadjusted 

ES 

(95%CI) 

Adjusted 

ES 

(95%CI) Adjustments 

Barbosa et 

al. (2022) USA 

ICD code 9/10 

OR NAFLD 

risk score 2015.7~2019.6 

major 

cardiovascular 

events cohort 67,273 9,112 62 not available 2.9 

FIB-4 (>2.67 

vs. ≤2.67) HR 

1.82 (1.63-

2.04) 

1.80 

(1.61-

2.02) 

diagnostic group, FIB-4, 

sex, race/ethnicity, obesity, 

T2DM, hyperglycemia, 

high LDL, low HDL, 

hypertension, previous 

CVD 

Akuta et 

al. (2021) Japan biopsy-proven 1976~2021 CVD cohort 444 43 53 not available 5.9  

FIB-4 (>2.67 

vs. ≤2.67) HR 

3.14 (1.58-

6.23) 

2.73 

(1.21-

6.14) 

body mass index, previous 

or current malignancies, 

CKD, comorbid 

hypertension, PNPLA3 

genotype, FIB-4 

Park et al. 

(2020) Korea 

ultrasound or 

ICD code 9/10 2003-2017 atrial fibrillation 

cross-

sectional 74,946 380 51 53,886/21,060 

not 

available 

FIB-4 

(continuous 

variable) OR 

1.44 (1.33-

1.55) 

2.26 

(1.74-

2.92) 

age, sex, body mass index, 

hypertension, diabetes, 

hypercholesterolemia, 

smoking, FIB-4 

           

APRI 

(continuous 

variable) OR 

1.22 (1.08-

1.76) 
  



           

APRI (>0.5 

vs. ≤0.5) OR 

1.27 (0.91-

1.76) 

1.08 

(0.68-

1.73) 

age, sex, body mass index, 

hypertension, diabetes, 

hypercholesterolemia, 

smoking, FIB-4 

Niederseer 

et al. 

(2020) Austria 

ultrasound or 

ICD code 9/10 2010~2014 

CVD risk score 

(the 

Framingham 

risk score, Q4-

FRS) 

cross-

sectional 975 322 60 556/419 

not 

available 

NFS 

(continuous 

variable) OR 

1.60 (1.41-

1.83) 

1.30 

(1.09-

1.54) 

sex, age, concomitant 

diagnosis of metabolic 

syndrome, NFS 

Henson et 

al.  

(2020) USA biopsy-proven 2011~2018 CVD cohort 285 26 53 119/166 5.2  

NFS (>0.676 

vs. ≤0.676) HR 

4.61 (2.28-

9.32) 

3.16 

(1.50-

6.62) 

FRS, high-risk FRS, 

atherosclerotic 

cardiovascular disease, 

NFS 

           

APRI 

(continuous 

variable) HR 

1.57 (0.95-

2.59) 
  

Han et al. 

(2020) Korea 

a 

comprehensive 

NAFLD score ≥ 

40 OR FLI ≥ 60 2008~2011 

CVD risk score 

(ASCVD risk 

score, 

atherosclerotic 

cardiovascular 

disease) 

cross-

sectional 2,241 NA 54 1,118/1,123 

not 

available 

FIB-4 (>2.67 

vs. ≤2.67) OR 
 

2.38 

(1.48-

3.84) 

age, sex, exercise, current 

smoking, hypertension, 

diabetes, obesity, central 

obesity, HOMA-IR, CKD, 

hyper-LDL 

cholesterolaemia, hypo-

HDL cholesterolaemia 

Song et al. 

(2020) Korea ultrasound 2011.1~2015.12 

coronary artery 

calcium 

score>100 

cross-

sectional 665 52 52 486/179 

not 

available 

FIB-4 

(continuous 

variable) OR 

3.02 (1.76-

5.18) 
  



           

NFS 

(continuous 

variable) OR 

1.94 (1.49-

2.54) 
  

           

APRI 

(continuous 

variable) OR 

1.80 (0.32-

10.12) 
  

Onnerhag 

et al. 

(2019) Sweden biopsy-proven 1978~2006 CVD cohort 144 17 53 61/83 18.8  

FIB-4 (>2.67 

vs. ≤1.3) HR 
 

6.52 

(3.07-

13.86) 

sex, BMI, CVD, diabetes, 

hypertension, fibrosis stage 

           

FIB-4 

(1.3~2.67 vs. 

≤1.3) HR 
 

2.67 

(1.40-

5.09) 

sex, BMI, CVD, diabetes, 

hypertension, fibrosis stage 

           

NFS (>0.676 

vs ≤-1.455) HR 
 

16.88 

(5.68-

50.23) 

sex, CVD, hypertension, 

fibrosis stage 

           

NFS 

(1.455~0.676 

vs. ≤-1.455) HR 
 

4.39 

(2.39-

8.07) 

sex, CVD, hypertension, 

fibrosis stage 

           

APRI (0.5~1.0 

vs. ≤0.5) HR 
 

1.05 

(0.62-

1.82) 

age, sex, BMI>25, CVD, 

diabetes, hypertension, 

fibrosis stage 

           

APRI (>1.5 

vs. ≤0.5) HR 
 

3.21 

(1.40-

7.37) 

age, sex, BMI>26, CVD, 

diabetes, hypertension, 

fibrosis stage 

Corey et 

al. (2016) USA ICD code 9/10 not available CVD 

cross-

sectional 8,409 3,243 56 4,441/3,968 

not 

available 

NFS (>0.676 

vs. ≤0.676) OR 

2.52 (1.79-

3.55) 
  



 

  



Supplementary 3. Detailed NOS score for the cohort studies included in this meta-analysis. 

 

Study Selection Comparability Outcome/Exposure 

Barbosa et al. (2022) **** ** *** 

Akuta et al. (2021) **** * *** 

Henson et al. (2020) **** ** *** 

Onnerhag et al. (2019) **** * ** 

 

  



Supplementary 4. Detailed AHRQ assessment for the cross-sectional studies included in this meta-analysis. 

 

Study Define the 

source of 

information 

(survey, record 

review) 

List inclusion 

and exclusion 

criteria for 

exposed and 

unexposed 

subjects (case 

and controls) 

or refer to 

previous 

publications 

Indicate time 

period used for 

identifying 

patients 

Indicate 

whether or not 

subjects were 

consecutive if 

not population-

based 

Indicate if 

evaluators of 

subjective 

components of 

study were 

masked to 

other aspects of 

the status of 

the participants 

Describe any 

assessments 

undertaken for 

quality 

assurance 

purposes (e.g., 

test/retest of 

primary 

outcome 

measurements 

Explain any 

patient 

exclusions 

from analysis 

Describe how 

confounding 

was assessed 

and/or 

controlled 

If applicable, 

explain how 

missing data 

were handled 

in the analysis 

Summarize 

patient 

response rates 

and 

completeness 

of data 

collection 

Clarify what 

follow-up, if 

any, was 

expected and 

the percentage 

of patients for 

which 

incomplete 

data or follow-

up was 

obtained 

Park et 

al. (2020) 

yes yes yes yes unclear yes yes yes no unclear unclear 

Niedeseer 

et al. 

(2020) 

yes yes yes yes unclear yes unclear yes unclear unclear unclear 

Han et al. 

(2020) 

yes yes yes yes unclear yes yes yes unclear yes unclear 

Song et 

al. (2019) 

yes yes yes yes unclear yes yes unclear unclear unclear unclear 

Corey et 

al. (2016) 

yes yes no yes unclear yes no unclear unclear yes unclear 



 

Supplementary 5. Results of sensitivity analysis that eliminated each of included studies one at a time for the association between FIB-4 and 

CVD risk in patients with NAFLD. 

 

 

  



Supplementary 6. Results of univariate meta regression analyses of comparison, country, NAFLD diagnosis, sample size, study design and risk 

of bias for the association between FIB-4 and CVD risk in patients with NAFLD. 

 

factors Coef. SE t value p value 95%CI 

comparison 0.03 0.15 0.19 0.86 -0.39, 0.44 

cons_ 0.88 0.36 2.46 0.07 -0.11, 1.87 

      
country 0.25 0.07 3.47 0.02 0.05, 0.45 

cons_ 0.34 0.11 3.13 0.04 0.04, 0.64 

      
NAFLD 

diagnosis 0.57 0.27 2.11 0.10 -0.18, 1.31 

cons_ 0.13 0.33 0.40 0.71 -0.79, 1.06 

      
study design -0.16 0.37 -0.44 0.68 -1.20, 0.87 

cons_ 1.16 0.55 2.12 0.10 -0.36, 2.69 

      
sample size 0.57 0.27 2.11 0.10 -0.18, 1.31 

cons_ 0.13 0.33 0.40 0.71 -0.79, 1.06 

      

risk of bias 0.35 0.31 1.11 0.33 -0.52, 1.21 

cons_ 0.40 0.48 0.83 0.46 -0.94, 1.73 

 


