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ABSTRACT

Background & Aims. Patients with non-alcoholic fatty liver disease (NA) are at increased
chance for cardiovascular events (CVESs). Sevefityer fibrosis is used to determine prognoses
for patients with NAFLD, but little is known abotlte relationship between liver fibrosis and CVEs
in the real world.

Methods. We analyzed data from the prospective observatiprajression of liver damage and
cardiometabolic disorders in non-alcoholic fattyel disease study, comprising 898 consecutive
outpatients (mean age, 56.4+12.7 years; 37.5% wpswrened for liver steatosis by ultrasound
according to Hamagughi criteria. Liver fibrosis wdefined as FIB-4 score greater than 2.67 and
NAFLD fibrosis score greater than 0.676. After ément, patients were interviewed by phone
every 6 months and examined every 12 months irotitpatient clinic, and CVEs were recorded
(fatal or nonfatal ischemic stroke and myocardiddiction, cardiac or peripheral revascularization,
new-onset arterial fibrillation and cardiovasculaath). The primary outcomes were incidence rate
of CVEs in patients with vs without NAFLD and fartoassociated with CVEs in patients with
NAFLD.

Results: Over a median follow-up time of 41.4 months (3044dtient-years), 58 CVEs
(1.9%l/year) were registered. The rate of CVEs wghkdm in patients with (n=643, 2.1%l/year) vs
without NAFLD (n=255, 1.0%l/year)PE.066). In multivariable Cox proportional regressio
analysis, NAFLD increased risk for CVEs (hazardor@itiR], 2.41; 95% CI, 1.06-5.4P=.036),
after adjustment for metabolic syndrome. Amonggrasi with NAFLD, male sex, previous CVESs,
metabolic syndrome and FIB-4 scores greater than @R, 4.02; 95% CI, 1.21-13.3B=.023)
were independently associated with risk of incideMEs. NFS scores greater than 0.676 were also
independently associated with risk of incident CVHR, 2.35; 95% ClI, 1.05-5.2P~=.038).
Conclusions: In an analysis of data from a study of patienteeced for NAFLD and followed,
individuals with NAFLD had more than a 2-fold inas® in risk of CVEs, and those with liver
fibrosis had a 4-fold increase in risk. In patiemtgh NAFLD, liver fibrosis indexes were
independently associated with risk of incident CVEEnicalTrials.gov no:NCT04036357.

KEY WORDS: PLINIO study, NFS, prognostic factor, heart dsea

WHAT YOU NEED TO KNOW:

. Background: Little is known about the association between liver fibrosis and
cardiovascular events in patients with NAFLD.

. Findings: We found a significant association between non-invasive scores of liver
fibrosis (FIB-4 score and nonalcoholic fatty liver disease score), andeasdular events.

. Implication for patients care: Liver fibrosis scores can identify patients with NAFLD
who have an increased risk of cardiovascular disease.




ofz}Q@Q@
O



INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the stgrevalent chronic liver disease worldwide.
NAFLD includes a spectrum of diseases ranging freimple fatty liver to non-alcoholic
steatohepatitis (NASH) and may progress to cirhasid hepatocellular carcinomén addition to
liver-related complications, people with NAFLD hawaéso an increased chance of developing
cardiovascular events (CVESs), such as myocardfardtion and strok&®, which are even more
common than liver-related complicatidis

The presence of liver fibrosis, which represengsfthal common feature of chronic liver diseases
of any aetiology, seems to be the most importactbfaworsening the prognosis of patients with
NAFLD? ° which seems to be dependent on the severityvef fibrosi§. The problem is far-
reaching considering the evidences reporting thi@nth of NAFLD patients may have advanced
fibrosis (fibrosis stage2), which is expected to increase in the generplfagion by 203d°.

Despite the prognostic importance of liver fibrosss crucial issue is that not all patients can
undergo a liver biopsy to assess the presenceeasffibrosis. At this purpose, much effort has been
done to identify and validate non-invasive markefrdiver fibrosis. The Fibrosis-4 score (FIB-4)
and NAFLD fibrosis score (NF8)'* are the two most studied and validated scoringesys in
NAFLD patients to identify those with high probatyilto have advanced liver fibrosis, across all
ages. The use of these scores may reduce the oreleeef biopsy by identifying NAFLD patients
at higher risk of having advanced liver fibrosisir@nt guidelines suggest their use to detectler ru
out severe fibrosis and monitor its progressioalimcal practice as they can be easily calculated
large populations and repeated over {itité

Recent evidence suggested that non-invasive madfdiger fibrosis may also have a prognostic
value in different clinical settings. Data from tt#S NHANES demonstrated that in 11,154
participants, NFS and FIB-4 were significantly asated with mortality, mainly from

cardiovascular causes (NFS: HR=3.46; FIB-4: HR=-2%S8These data were also recently



confirmed in the general US populattirand Young et &f reported an independent association of
liver fibrosis with albuminuria in Chinese diabepiatients.
However, there are few data on the predictive oflaon-invasive score of fibrosis on CVEs and

mostly are derived from post-hoc analySes

Aim of the study was to evaluate the independeatiptive value of FIB-4 and NFS scores for

incident CVEs during the follow-up of a large cohoir patients with NAFLD.

MATERIAL AND METHODS

The occurrence of CVE is as a secondary pre-spdcéndpoint of the ongoing PLINIO study
(Progression of Liver Damage and CardiometabolsoRiers in Non-alcoholic Fatty Liver disease:
an Observational Cohort study. ClinicalTrials.gdentifier: NCT04036357).

This analysis was carried out in 898 consecutivpaiients referred to the Day Service of Internal
Medicine and Metabolic Disorders of the Policlinidmberto | University Hospital in Rome with
at least one out of the following -cardio-metabolidiseases: arterial hypertension,
overweight/obesity, type 2 diabetes, dyslipidaenaiaial fibrillation (AF), metabolic syndrome
(MetS). Exclusion criteria were: average daily aonption of alcohol >20 g in women and of >30
g in men; excessive drinking and alcohol use waréhér confirmed by the use of Alcohol Use
Disorders Identification Test, AUDFT ; presence of hepatitis B surface antigen andadyi to
hepatitis C virus; positive tests for autoimmunedtdis; other chronic liver diseases; diagnosis of
oncological diseases and concomitant therapy witlysd known to promote liver steatosis (e.g.
amiodarone); other chronic infectious or autoimmudesease; clinical, biochemical or

ultrasonography (US) signs of cirrhosis or portgértensioff.

At first visit, all patients underwent a completénical and biochemical diagnostic work-up

including routine clinical and biochemical evaloais. Anthropometric data (i.e. waist



circumference and body mass index, BMI) and infdiromaon concomitant treatment and co-
morbidities were registered. Cardiovascular andabuwdic risk factors were defined according to
international guidelines (see supplementary fil&yer US scanning was performed to assess the
presence of steatosis. All US were performed bystrmae operator who was blinded to laboratory
values using a GE Vivid S6 apparatus equipped witonvex 3.5 MHz probe. Severity of liver
steatosis was defined according to Hamaguchi §tdrdormed written consent was obtained, and
the study protocol conformed to the ethical guitedi of the 1975 Declaration of Helsinki as
reflected in a priori approval by the local ethibalard of Sapienza-University of Rome (Ref. 2277
prot. 873/11). All co-authors had access to thdystiata and had reviewed and approved the final

manuscript.

Non-invasive markers of fibrosis

FIB4 was calculated as follows: (Age x AST) / (Blats xV (ALT)). FIB4 > 2.67 was considered
representative of a high probability for F3/F4 idILD*? 24 Thus, in patients aged 50—64, the
FIB-4 threshold of 2.67 displayed optimal diagnosiicuracy with a c-index of 0.76

NFS was calculated as follow: -1.675 + 0.037 x Ag&094 x BMI + 1.13 x IFG/diabetes + 0.99 x
AST/ALT ratio — 0.013 x Platelets — 0.66 x AloumMES>0.676 was considered representative of

a high probability for fibrosis F3/R2(c-index 0.71-0.763.

Cardiovascular endpoints

Data on CVEs were prospectively collected duringp@-up. After enrolment, patients underwent

periodical phone calls (every six months) and sigtvery 12 months) in the outpatient clinic. Only
the first CVE registered during follow-up was usedhe analysis. The type of CVE was confirmed
by medical records (imaging or discharge letter)cdse of a fatal event, information were obtained

from relatives or general practitioners.



CVEs included a composite of fatal/nonfatal ischersiroke and myocardial infarction (Ml),
cardiac (stent or coronary artery bypass surger@GAor peripheral revascularization (carotid
endarterectomy or lower limb percutaneous trangiaimiangioplasty, PTA), new-onset
supraventricular arrhythmias (such as atrial fiéastibn) and cardiovascular death. Diagnosis of Ml
was made according to the definition proposed leyJibint ESC/ACCF/AHA/WHF Task Forde
Ischemic stroke was determined on clinical marafigshs and confirmed by radiological findings.
If a patient died within 4 weeks of MI or strokdiig event was recorded as fatal Ml/stroke.
Transient ischemic attack (TIA) was defined acawgdio the Classification of Cerebrovascular
Diseases Ifi”. Cardiovascular death included sudden death; pssigre congestive heart failure;
procedure-related death. Death was classified adiozascular unless an unequivocal non-

cardiovascular cause of death was recorded.

Statistical analysis
Data are expressed as mean and standard deviatiormally distributed variables and median
and interquartile range (IQR) for non-normally disited data. Group comparisons were
performed by unpaired Student’s t-test or by ManhitWey test as appropriate. Proportions and
categorical variables were tested by yhetest.
After dividing the whole population into two groupssed on the presence/absence of NAFLD, a
first descriptive analysis was performed, and tieedience rate of CVEs was calculated in patients
with and without NAFLD and compared with the “téstsed method®. The association between
the presence of NAFLD and CVEs was also investihdtg univariate and multivariate Cox’s
proportional hazards regression analysis.

Then, we investigated factors associated with CWgke group of patients with NAFLD.
At this aim, different models of Cox's proportion@zards regression analyses were built to
calculate the adjusted relative hazard ratios (HRLVE by each clinical variable. In the first

model (Model A)we used FIB-4 >2.67 as dependent variable to defirex fibrosis, while in the
8



second (Model B) we used NES0.676. In addition, we repeated survival analysiskcluding
new-onset AF from the composite outcome, and we jpésformed a subgroup analysis in patients
without cardiovascular events at baseline.

All available variables were used as covariatethenmultivariable models; for the multivariable
models using FIB-4 we used the composite varial@¢SMnstead of its single components, while in
those with NFS, we used the single components, &S Mnd NFS share some common items (BMI
and IFG/diabetes). Final models were obtained facstepwise forward selection procedure.

Only p values <0.05 were considered as statisficgiljnificant. All tests were two-tailed, and
analyses were performed using computer softwarkages (SPSS-25.0, SPSS Inc. and MedCalc-

19.1)



RESULTS

Mean age was 56.4+12.7 years and 37.5% of patregrts women. Most patients were overweight
and obese, arterial hypertension was present iB%g8type 2 diabetes mellitus in 25.7% and
metabolic syndrome in 48.6%. Current treatment wititins was present in 38.6%. NAFLD was
diagnosed in 643 (71.6%) patients. Clinical andchémical characteristics of patients with and
without NAFLD are reported iSupplementary Table 1. As compared to patients without, those
with NAFLD had a higher prevalence of MetS and tgpsiabetes and significantly increased levels
of blood glucose, triglycerides, waist circumferenBMI and serum liver enzymes.

During follow-up, 42 (4.6%) patients were lost &8%b were included in the survival analysis. The
median follow-up time was 41.4 months (IQR: 23.28§2 yielding 3044.4 person-years of
observation. At follow-up, 58 patients (1,9% ye@6%C.l. 1.5-2.5 year) experienced a CVE; a
detailed description of events according to thesgmee of NAFLD is reported isupplementary
table 2. A higher rate of CVEs was found in NAFLD patien®.1%/year, 95%CIl 1.6-2.8)
compared to those without NAFLD (1.0%/year 95%@&-P.1, p=0.066) but did not meet a priori
thresholds for statistical significance.

After excluding new-onset AF events, this differenbecame significant (NAFLD 1.9%l/year
95%Cl 1.4-2.6 vs without NAFLD 0.7%/year 95%CI| A Z- p=0.034).

Multivariate Cox regression analysis identifiedeg#iR: 1.07, 95%Cl 1.04-1.10, p<0.001), male
sex (HR: 3.20, 95%CI 1.57-6.54, p=0.001) and NARHR: 2.73, 95%CI 1.22-6.12, p=0.015) to

be independently associated with the occurren€@4is Supplementary table 3).

Patients with NAFLD
We analyzed characteristics of patients and thelemce of CVEs according to the presence of
liver fibrosis, defined by NFS or FIB-4 scord.able 1 reports clinical and biochemical

characteristics of NAFLD patients with NFS abovel &elow 0.676, respectively. Patients with
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NFS >0.676 had higher prevalence of MetS and highdopressure and lower levels of total and
LDL cholesterol.

To evaluate predictors of CVEs in the group of guas with NAFLD, two separate Cox
proportional regression analysis models were husihg either NFS >0.676 or FIB-4 >2.67 as
covariate. In Model A, NFS >0.676 was significandlgsociated with CVEs after adjustment for
comorbidities (HR: 2.29, 95%CI 1.17-4.47, p=0.0{6able 2; Figure 1, Panel A). Similarly, in
Model B, a high FIB-4 >2.67 (HR: 4.57, 95%CI 1.62.498, p=0.004) was a predictor of incident

CVEs Figurel, Pane B).

Similar findings were obtained when we excluded 1omset AF from the composite endpoint both
for NFS Figure 2, Panel A; adjusted HR: 2.42, 95%CI 1.19-4.91; p=0.014) argt&KFigure 2,
Panel B; adjusted HR: 4.00, 95%CI 1.21-13.28; p=0.023).

Furthermore, when we analysed only patients withGMEs at baseline, we found a similar
association between liver fibrosis and CVEBagplementary Figure 1 Panel A adjusted HR for
NFS: 2.50, 95%CI 1.13-5.35; p=0.024#ane B adjusted HR for FIB-4 4.28, 95%CI 1.29-14.20;

p=0.017).
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DISCUSSION

In this prospective study, we found a significagg@ciation between non-invasive markers of liver
fibrosis and cardiovascular outcomes in patienth WAFLD. We assessed liver fibrosis using
FIB-4 and NFS, two simple, non-invasive and vakdiabiomarkers for identifying NAFLD patients

with higher likelihood of having bridging fibrosts cirrhosis.

The predictive role of non-invasive markers of tiviédorosis against CVEs has been scarcely
investigated so far. The study by Vilar-Gomez eshbwed in 458 patients with biopsy confirmed
NAFLD with bridging fibrosis or compensated cirrlgsan incidence of vascular events of
0.9%/yeat’. Patients with pre-cirrhosis bridging fibrosis wemore likely to suffer from vascular

events than liver-related complications; of notafignts had a similar age and prevalence of

cardiovascular disease compared to our céhort

A large retrospective Korean study involving 112 48lults showed that the presence of NAFLD
was associated with an increased risk of myocardfatction, which was similar in patients with
and without liver fibrosis, evaluated by both NES-{.455) or FIB-4 ¥ 1.3) scord. However,
different cut-off values used to define the podiiof the scores and characteristics of the study
population, such as the lower prevalence of cantgtabolic risk factors compared to our patients,

may account for this different resillt

At multivariable analysis, we found that FIB-4 >2,.@history of cardiovascular disease and MetS
were independent predictors of incident CVEs. Farrtiore, when advanced fibrosis was defined
using NFS, a score largely driven by metabolicdext(e.g. diabetes and obesity), NFS >0.676,

male sex and history of cardiovascular diseasegestincident CVEs.

In addition, in our study, MetS was also an indelegn predictor of CVE in NAFLD patients. This
finding is in keeping with previous data showin@ttiMetS increases cardiovascular risk also in

other cardiovascular settings, such as hyperteflsidf>?, and obstructive sleep apnea syndrdme

12



Thus, our data suggest that liver fibrosis develepinin patients with NAFLD may be the result of
a long-term exposure to cardio-metabolic risk fexcteuch as diabetes. Thus, the concomitant
presence of multiple cardio-metabolic conditiong/nmaluce a chronic low-grade pro-inflammatory
and pro-oxidant stattisleading to liver inflammation (i.e. macrophageiwation) and collagen

depositior> *°

The study may also have clinical implications. Tassociation between liver fibrosis and
cardiovascular risk supports a potential role featis treatment in patients with NAFED
Recently, the use of NFS among 14,819 patientslledrin IMPROVE-IT trial, identified an
independent population of patients who were atésghisk of recurrent events, who benefit from
combination therapy with ezetimibe/simvastatin wat3.7% absolute reduction of risk of CVEs

In addition, a recent metanalysis showed thatngatnay delay the development of fibrosis in
patients with chronic liver disease of differentiglegies®. Thus, statins may favourably affect
both liver-related and cardiovascular outcomesaitiepts with NAFLD. Despite these evidences, it
has been reported a poor attitude to prescribmstizt NAFLD patients, mainly due to the concern
for its possible toxicity in liver diseas€. Finally, our results might also suggest a ratierfar

targeting fibrosis in multiple end organs.

This study has several limitations that should kentwned. Fatty liver was assessed by US and
patients had no liver biopsy, nor evaluation by n&ig resonance spectroscopy. The absence of
histological data did not allow to investigate thaessible association between liver inflammation
and CVEs. The observational design does not aliodirfg a cause-effect relationship between
liver fibrosis and the other variables of inter&#sides, the small number of individual events, did
not allow us to evaluate the association betweeB-4~land NFS and specific types of
cardiovascular events. Moreover, it is importantutaderline that, although well-validated and
widely used, surrogate serum biomarkers, such e$-lB-4 and NFS, may not accurately assess

fibrosis stage. A further limitation is that thssa single centre study performed in an hospitattia

13



setting. Finally, given the very low number of patis on aspirin for primary prevention and no
information on familial history of CVEs or on theegence of carotid plaques at baseline, larger

studies need to address the role of these variabtesdiovascular risk of NAFLD patients.

In conclusion non-invasive markers of liver fibrosis in patiemtish NAFLD are associated with an

increased risk of cardiovascular events, indepdhdéom the presence of metabolic syndrome.

Acknowledgements. We thank Nurse Daniela Salzano for the fruitfulaobration.
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Table 1. Clinical and biochemical characteristics of patients with NAFLD Fibrosis Score

(NFS) <0.676 and >0.676.

NAFLD Fibrosis

NAFLD Fibrosis

Score<0.676 Score>0.676 p
n=550 n=93
Men 62.5 % 71.9 % 0.195
Smoking 23.2% 14.0 % 0.134
Metabolic syndrome 56.7 % 64.3 % <0.001
Previous coronary heart disease 4.5 % 11.5% 0.013
Previous cerebrovascular disease 1.3% 6.3 % 0.006
Atrial Fibrillation 0.8 % 32.3 % <0.001
Statins 40.5 % 45.6 % 0.481
High blood pressure (> 130/ >85 70.9 % 87.5% 0.007
mm/Hg or use of antihypertensive
drugs)
Waist circumference (cm) 107.1+11.8 108.8 + 12.7 0.316
Abdominal obesity (waist 80.7 % 78.9 % 0.727
circumference >102 cm in men
and >88 cm in women)
Fasting blood glucose (mg/dl) 105.7 £ 29.8 109.4 £ 22.3 0.398
Diabetes 28.0 % 43.2 % 0.004
Total cholesterol (mg/dl) 198.9 £ 40.5 185.4 £42.2 0.019
HDL cholesterol (mg/dl) 48.1 +14.0 46.2+12.1 0.331
LDL cholesterol (mg/dl) 118.9+35.2 108.7 + 38.5 0.049
Triglycerides (mg/dl) 136.0 [101.0-185.0]  132.5 [97.2-164.5] 0.627
Hamaguchi Score 3.0 [2.0-5.0] 4.0 [3.0-5.0] 0.016
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Table 2. Stepwise multivariate Cox proportional hazard regression analysis of factors

associated with cardiovascular events (CVES) in 660 patientswith NAFLD.

Mode A.

Hazard Ratio

95% Confidence Interval

P value

Male sex

2.46

1.15 5.29

0.021

Previous cardiovascular
and cerebrovascular
events

2.12

1.02 4.39

0.043

Statin Use

1.86

1.01 3.41

0.044

Smoking

Hamaguchi score

High blood pressure (>
130/ >85 mm/Hg or use
of antihypertensive
drugs)

NAFLD Fibrosis Score >
0.676

2.29

1.17 4.47

0.016

Mode€ B.

Hazard Ratio

95% Confidence Interval

P value

Male sex

2.58

1.20 5.55

0.015

Previous cardiovascular
and cerebrovascular
events

2.95

1.49 5.84

0.002

Statin use

Smoking

Hamaguchi score

Metabolic Syndrome

2.30

1.14 4.64

0.019

FIB-4> 2.67

4.57

161 12.98

0.004
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Figurelegends

Figure 1. Cumulative risk of cardiovascular events accordingto FIB-4 < 2.67 or > 2.67 (Panel
A) and or NFS<0.676 or > 0.676 (Panel B).

Figure 2. Cumulative risk of cardiovascular events (excluding new-onset atrial fibrillation)
accordingto FIB-4<2.67 or > 2.67 (Panel A) and or NFS< 0.676 or > 0.676 (Panel B).
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Supplementary data

Supplementary M ethods
Definition of cardiovascular risk factors.

Arterial hypertension as repeated elevated blo@sgure values>{40490 mmHg) or taking

antihypertensive drugs

Diabetes as a casual plasma gluce2@0 mg/dl (11.1 mmol/l), or fasting plasma gluced®6

mg/dl (7.0 mmol/l), or presence of anti-diabetiatment

MetS was diagnosed according to the modified caitef the ATP Il Expert Panel of the US-
NCEP (see supplementary filegs at least three of the following five clinidaltures: waist

circumference (central obesity) > 102 cm in men a@8 cm in women, fasting blood glucose >
100 mg/dl or antidiabetic drugs, triglycerides X Ihg/dl or specific therapy, HDL-cholesterol <
40 mg/dl in men and < 50 mg/dl in women or spedifierapy, arterial systolic/diastolic blood

pressure > 130/ > 85 mm/Hg or antihypertensivgsir



Supplementary Results

Supplementary table 1. Clinical and biochemical characteristics of subjects with and

without NAFLD.

Non-NAFLD NAFLD
n=255 n=643 P
Age (years) 57.8 £13.73 55.94 £ 12.51 0.059
Men 60.2 % 62.3 % 0.568
Smoking 25.0% 22.5% 0.462
Diabetes 13.2 % 29.3 % <0.001
Metabolic syndrome 23.6 % 56.5 % <0.001
Previous coronary heart disease 8.3 % 5.4 % 0.137
Previous cerebrovascular disease 2.4 % 1.9% 0.588
Atrial fibrillation 8.8 % 5.3% 0.069
Statins 43.1 % 39.8% 0.397
High blood pressure (>130/ >85
mm/Hg or use of antihypertensive 65.4 % 72.3% 0.165
drugs)
Waist circumference (cm) 96.99 £9.43 107.432 +12 <0.001
Abdominal obesity (waist
circumference >102 cm in men 50.6 % 80.6 % <0.001
and >88 cm in women)
Body massindex (Kg/m?) 26.67 +3.83 30.58+5.21 <0.001
Fasting blood glucose (mg/dl) 96.51 + 20.57 105.42 + 28.81 <0.001
Total cholesterol (mg/dl) 198.10 + 43.62 196.78 + 40.44 <0.692
HDL cholesterol (mg/dl) 55.55 + 13.65 47.76 £ 13.50 <0.001
LDL cholesterol (mg/dl) 118.68 + 38.32 117.76 + 35.38 0.757
Triglycerides (mg/dl) 114.25 + 60.83 160.21 +103.91 <0.001
AST (U/L) 19.62 +7.19 25.96 + 16.395 <0.001
ALT (U/L) 20.85+1541 35.21 + 26.91 <0.001




Supplementary table 2. Number of CV eventsin patientswith NAFLD and in control
subj ects.

Patients without Patientswith
NAFLD (n=255) NAFLD (n=643)
Fatal/non-fatal myocardial infarction 3 26
Cardiovascular Death 0 1
Peripheral revascularization 0 12
Fatal/non-fatal ischemic stroke 2 3
Transitory Ischemic Attack 0 4
New-onset atrial fibrillation 2 5

Total Events 7 51




Supplementary table 3. Univariate and multivariate Cox proportional hazard regression

analysis of factor s associated with CVEsin the whole cohort.

Univariate Multivariate
Hazard Ratio Hazard Ratio
(95% Confidence pvalue (95% Confidence p value
Interval) Interval)
1.06 1.07
Age (1.03-1.08) <0.001 (1.04-1.10) <0.001
2.44 3.20
Male sex (1.25-4.76) 0.009 (1.57-6.54) 0.001
Previous 3.46
cardiovascular and 1 88’_6 33) 0.009 - -
cerebrovascular events ' '
) 2.35
Metabolic Syndrome (1.24-4.06) 0.007 - -
) 0.68
Smoking (0.34-1.34) 0.269 - -
) 2.12
Statin use (1.233.65-) 0.007 - -
2.02 2.73
NAFLD (0.92-4.46) 0.081 (1.22-6.12) 0.015




Supplementary table 4. Number of cardiovascular events according to NAFLD fibrosis

score (NFS) (Panel A) and FIB-4 (Panel B).

Patient with Patientswith Patientswith
Panel A negative NFS* indeterminate NFS™  positive NFS™
(n=320) (n=230) (n=93)
Fatal/non-fatal myocardial 8 11 7
infarction
Cardiovascular Death 1 0 0
Peripheral 6 3 3
revascularization
Fatal/non-fatal ischemic 1 1 1
stroke
Transitory Ischemic 3 0 1
Attack
New-onset atrial 2 2 1
fibrillation
Total Events 21 17 13
. . Patientswith Patientswith
Patients with . . .
Pand B egativeFlg-4  Meeminate posiive
(n=487) FIB-4 FIB-4
(n=138) (n=18)
Fatal/non-fatal myocardial 15 10 1
infarction
Cardiovascular Death 1 0 0
Peripheral 10 0 2
revascularization
Fatal/non-fatal ischemic 2 1 0
stroke
Transitory Ischemic 4 0 0
Attack
New-onset atrial 4 0 1
fibrillation
Total Events 36 11 4

"NFS < -1.455 (less 65 years)/NFS <0.120 (over @Bs)e"NFS> -1.455 (less 65 years)/NES

0.120 (over 65 years) and NEB.676;"NFS>0.676.

* FIB-4 < 1.30 (less 65 years)/FIB-4 <2.0 (overygars); ** FIB-4 betweer 1.30 (less 65
years)/FIB-4>2.0 (over 65 years) arkl.67; *** FIB-4>2.67.



Supplementary Figure 1. Rik of cardiovascular events in patients with and without
NAFLD.
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Supplementary figure 2. Cumulative risk factor for CVE in patients withquior CVE,
according to FIB-4 (Panel A) and NFS (Panel B).
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WHAT YOU NEED TO KNOW:

o Background: Little is known about the association between liver fibrosis and cardiovascular
events in patients with NAFLD.

. Findings: We found a significant association between non-invasive scores of liver fibrosis (FIB-4
score and nonalcoholic fatty liver disease score), and cardiovascular events.

. Implication for patients care: Liver fibrosis scores can identify patients with NAFLD who have an
increased risk of cardiovascular disease.




