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(Hepatic steatosis identified by imaging or biopsy)

Does the patient meet any of
the cardiometabolic criteria?*
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(MASLD) other combination : 5

aetiology

*Cardiometabolic criteria

Adult criteria

At least 1 out of 5:

225 kg/m sia] OR >94 c¢m (M) 80 cm
BMI 225 ? [23 Asia] OR WC >94 M) 80
(F) OR ethnicity adjusted equivalent

[T] Fasting serum glucose 25.6 mmol/L [100 mg/dl] OR
2-hour post-load glucose levels 27.8 mmol/L
[2140 mg/dl] OR HbA1c 25.7% [39 mmol/L] OR
type 2 diabetes OR treatment for type 2 diabetes

[T] Blood pressure 2130/85 mmHg OR
specific antihypertensive drug treatment

[T] Plasma triglycerides 21.70 mmol/L [150 mg/dl] OR
lipid lowering treatment

[[] Plasma HDL-cholesterol $1.0 mmol/L [40 mg/dI] (M)
and 1.3 mmol/L [50 mg/dl] (F) OR
lipid lowering treatment

Paediatric criteria

At least 1 out of 5:

[C] BMI=285" percentile for age/sex [BMI z score 2+1] OR
WC >95" percentile OR ethnicity adjusted equivalent

[T] Fasting serum glucose 25.6 mmol/L [2100 mg/dl] OR
serum glucose 211.1 mmol/L [2200 mg/dl] OR
2-hour post-load glucose levels 27.8 mmol [140 mg/dI]
OR HbA1c 25.7% [39 mmol/L] OR
already diagnosed/treated type 2 diabetes OR
treatment for type 2 diabetes

E] Blood pressure age <13 yr, BP 295" percentile OR
2130/80 mmHg (whichever is lower); age 213 yr,
130/85 mmHg OR specific antihypertensive drug
treatment

E] Plasma triglycerides age <10 yr, 21.15 mmol/L
[2100 mg/dl]; age 210 yr, 21.70 mmol/L [2150 mg/dl] OR
lipid lowering treatment

[:] Plasma HDL-cholesterol 1.0 mmol/L [$40 mg/dl] OR
lipid lowering treatment
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[ Weight loss goals ] Recommendations to all MASLD [ Implementation
\ )\ J
1) Diet quality Physical activity
w
MASLD g 25% for steatosis » Mediterranean diet * Tailored to the individual's « Multidisciplinary care
with :g reduction « Minimising processed preference and ability + Lifestyle evaluation during
overweight I 2 meat, ultra-processed +  >150 min/week of healthcare visits
£ = 109, .
fobesity 2 S L foods and sugar- moderate- or 75 min/week || . Affordable structured
= and fibrosis reduction of vigorous-intensit . . .
s 2 sweetened beverages g y lifestyle interventions
- 2 . physical activity - .
o= Consider incretin- * Increasing unprocessed/ S _ . Indlwdu_allsed plan
IS 3.8 based weight loss minimally processed foods * Minimising sedentary time depenc,hng on the
€3 drugs Other lifestyle habits it s JC
2o economic constraints
MASLD 25 * Smoking: avoidance .
with S Consider bariatric : * Behavioural therapy
lass Il or Il mal R * Alcohol: discouraged or
G 5 8 procedures . .
obesity = avoidance in advanced
8 8 fibrosis or cirrhosis
- © S\ J/
g %)
% MASH cirrhosis
E - - « Lifestyle adapted to the severity of liver disease and
) g nutritional status
MA_SLD = + Sarcopenia or decompensated cirrhosis: high-protein diet
with | > - 3-5% weight reduction and late-evening snack
nor.m:t « Compensated cirrhosis with obesity: moderate weight
Wwolg ) reduction plus high-protein intake and physical activity
Prevention of MASLD and HCC Long-term goals:
« Preventing obesity Quality of life and survival
* Healthy diet _ . Cardiometabolic benefits
* Reg_ul_ar physpal activity Prevention of cirrhosis, HCC, T2D, cardiovascular disease
+ Avoiding smoking and alcohol
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Physical activity intervention for non-
diabetic patients with non-alcoholic fatty
liver disease: a meta-analysis of
randomized controlled trials

®
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Xian-E Peng'*"
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Fig. 4 Subgroup analysis of the effects of physical activity intervention duration on hepatic enzyme parameters (a: ALT, b: AST, c: GGT)
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Television viewing and fatty liver in early midlife. The Cardiovascular Risk o 34-49 OV
in Young Finns Study o AMayéc ota emimeda yGT + FLI
Harri Helajérvi', Katja Pahkala'2, Olli J. Heinonen', Markus Juonala®#, Mervi Oikonen?, Tuija Tammelin?, uéoa ota 10 £1n
Nina Hutri-Kdhdnen®, Mika Kdhdnen’, Terho Lehtimaki®, Vera Mikkild?, Jorma Viikari® & Olli T. Raitakari*'® o Zuyxpovikn avaAuon yia NAFLD

Table I. Mean increase in GGT and FLI during the 10-year follow-up in all TV time groups and by sex. Comparison
of the magnitude of change between the constantly high and constantly low TV time groups is presented separately.
Analyses adjusted for age and sex, baseline FLI, p-h'l.-'s,LcaJ activity, c-ccu]:laaUEnaJ 'Flh':FS]l:-a] strain, energy intake, dist
compaosition, aloohol use, sleep duration, sociocconomic status, and smoking. BMI is included in the FLI as per

definition.
Difference (%),
Low (3D) Moderate (SD)  High (3D}  Increased (5D)  Decreased (SD)  high versus low
GGT (U/L)
All 6.2{18.5) 5.7 (26.8) 23.2(62.7) 12.6 {34.7) E&{29.1) + 374
Women 5.7 {16.7) 5.6 (33.3) 18.0 {50.0) 5.2 {14.1) B.54{32.7) + 314"
Men 6.8 {20.8) 59(13.9)  27.0(7L0)  19.9 {46.0) 8.7 {25.1) + 3970
FLI {range 0-7)
All 1.3{49) L3{57) 50012.8) 3.3 {9.0) 2.2 {8.8) + Ig5"
Women 1.1 {4.7) L1 {6.0) 5410139 2.1 {7.6) z.1{83.4) + 481"
Men 1.7 {5.1) 1.6 {5.2) 46 (11.7) 4.5{10.1) 2.3 {8.8) + 271"

: Low=TYV viewing time constantly=1 h/day between 2001 and 2011. Moderate=TV viewing time -.':-:mstantl]r
2 1-3 h/day between 2001 and 2011. H]Eh =TV viewing time constantly = 3 h/day between 2001 and 2011. Increased = :
= time increased with = 1 h between 2001 and 2011, Decreased =TV time decreased with =1 h between 2001 am:l :
- 2011, .
""Dmfﬂﬂt& 1" ThETERLE" Boidien” df:'l#f‘a'.'r!ﬂff 'HLEH =41 H."da’:r':l' ad" ?dﬂﬂﬁiﬂﬂ‘l""lbw [=1" H."diﬂ B I i -
(P < 0.0001 in all).
FLI = Fatty Liver Index; GGT = serum gamma-glutamyltransferase.
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Table I1. Risk ratios (RRs) and 95% confidence intervals (95% CI) for ultrasonographical diagnosis
of fatty liver in all TV time groups. Generalized linear modelling adjusted for age and sex, leisure-
time and occupational physical activity, energy intake, diet composition, alcohol use, sleep duration,
socineconomic status, and smoking, with and without BML

All (n = 1084) Women (n = 586) Men (n = 498)
TV group RE 95% CI 2424 5% CI RE 95% C1
Without BMI
Low TV time 1.00 1.00 1.0
Moderate TV time 117 065211 LIS 037-353 113 056226
High TV time 2.3 1.22-4.48 2.15 0.56-8.23 2.44 1.16-5.16
LS T TP Proee FETTTLTRIES YEp HHAS AR Ay AT T TIRE G EE ey
Decreased TV time 1.38 0.76-251 1.74 0.53-3.85 L1% 0.59-2.41
With BMI
Low TV time 100 1.00 1.0
.. Moderate TN time........ Lod...... LET-1E7...... A5, N24=2.35....... 1A7...... N53=2.15..
LHighTVtime 175 091-338 082 020-333 219 103-466
Increased TV time 1.11 0.62-1.96 (.80 0.24-2.61 1.12 0.57-2.18
Decreased TV time 1.12 0.61-2.04 1.40 0.44-4.44 1.01 0.50-2.05

Low TV time =TV vicwing time constantly=1 h/day between 2001 and 2011. Moderate TV
time = TV viewing time constantly 1-3 h/day between 2001 and 2011. High TV time = TV viewing
time constantly = 3 hi/day between 2001 and 2011. Increased TV time = TV time increased with =1
h between 2001 and 2011, Decreased TV time =TV time decreased with = 1 h between 2001 and
AL,

> H ouvexwg auénuévn diapkela
TNAEBEAONG OXETIOTNKE WE
auénuévn mOavoTnNTA TTAPOUCiag
NG vooou
> H d16pbwon yia o BMI
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BM) Open Effects of sleep quality on non-alcoholic
fatty liver disease: a cross-sectional
survey

Atsushi Takahashi ©," Yukio Anzai,” Masahito Kuroda,” Masae Kokubun,*
Yuichiro Kondo,® Takashi Ogata,® Masashi Fujita, Manabu Hayashi,’
Hiromichi Imaizumi,” Kazumichi Abe,’ Nobuo Tanji,2 Hiromasa Ohira’

Women
Men (n=1864) (n=20964) P value
Body mass index 23.4+3.3 22.8+3.5 <0.001
{kg/m’)

Physical activity 41.5% (774) 47.1% (1395) <0.001

NAFLD 47.0% (BT6) 37.1% (1099) <0.001

Global PSQIl score 4.9+26 5.2+2.6 =0.001

ALT, alanine aminotransferase; MNAFLD, non-alcoholic fatty liver
disease; P50, Pittsburgh Sleep Quality Index.

..‘..O...O...‘...‘...‘..O...‘...‘...‘..O...
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With NAFLD Without NAFLD P value

Global PSQI score 8.02=2.65 4852247 0.216

Sleep latency 0.63+0.78 0.58=0.74 0.066

Habitual sleep efficiency 0.40+0.66 0.40=0.65 0.808

Use of sleep medication 0.13+0.59 0.21=0.74 0.044

Wormen

Subjective sleep quality 1.11£0.60 1.11=0.59 0.935

Slesp duration 1.40+0.77 1.41=0.78 0.314

Slesp disturbance 0.69+0.51 0.70=0.50 0.947

L] 'D'ﬂ}ﬂl'ﬁ'lh' Eﬁlﬁﬂhﬁﬁﬁ ------------------------------------ n:ﬂ&:'l:ﬂ'.ﬂ'r ------------------ ﬂrﬂaiﬂ:ﬁg -------------- D'.agn'

MNAFLD, non-alcoholic fatty liver disease; PSQI, Pittsburgh Sleep Cuality Index.
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Il "
OR (95% CI)

Model 2
P value OR [95%CI)

Score M P value

{

L 662 1.08 (0.89-1.30) 0.458 117 {0.94-1.47 0161

1 1252 1.10 (0.83-1.47) 0.506 1.17 {0.83-1.64) 0.377

3 26 202 (0.87-4.67) 0101 1.68(0.64-4.45) 0.295

1 g24 1.05 {0.86—-1.29) 0.622 1.03 {0.82-1.31) 0.781

3 43 1.31 (0.70-2.43) 0.398 1.31 (0.83-2.74) 0.467

1 656 0.99 (0.76-1.28) 0.923 0.91 {0.67-1.23) 0.537

3 g2 1.04 {0.60-1.80) 0.694 1.00{0.52-1.93) 0.999

1 500 1.00 {0.81-1.23) 0.991 1.01 {0.79-1.29) 0.931

3 38 1.23 (0.64-2.37) 0.534 1.71(0.82-3.55) 0152

1 1218 1.07 {0.88—1.30) 0.499 1.08 (0.86-1.37) 0.493

[ %]
-
|
|
1
1

1 26 0.939

-

0.97 (0.44-2.12) 1.0 (0.46-2.62)

3 89 0.60 (0.38-0.95) 0.030 0.61 (0.36-1.04) 0.068

1 702 1.00 (0.82-1.22) 0.992 1.16 (0.92-1.47)

3 40 2.82 (1.38-5.759) 0.004  2.04(0.92-4.54) 0.07a

N

!

Model 1: adjustnent for age, smoking habits and physical activity; model 2: model 1 plus adjustment for body mass index.
MAFLD, non-alcoholic fatty liver disease; PSQI, Pittsburgh Sleep GQuality Index.

Open access

= = wovel = =

OR (95% CI)

Model 2
Pvalue OR (95%Cl)

P value

=B 1181 0.99 (0.85-1.15) 0.847 1.17 (0.94-1.47)

1 2029  0.86 (0.68-1.10) 0.233 0.93 (0.70-1.23) 0.610

3 49  0.67 (0.35-1.30) 0233 0.81(0.30-1.68)

1 1038 0.82 (0.65-0.97) 0.022 0.83 (0.68-1.01) 0.068

3 122 1.02 (0.68-1.50) 0920  0.82 (0.52-1.29) 0.392

1 994 1.15(0.90-1.45) 0.262 1.22 (0.92-1.60) 0.169

3 96 1.7 (0.74-1.84) 0.510 1.07 (0.63-1.82) 0.810

1 749 1.29(1.09-1.53) 0.004 1.21 (0.99-1.48) 0.069

3 67 0.73(0.42-1.28) 0.255 0.66 (0.37-1.28) 0.189

1 19486

S

0.97 (0.83-1.14) 0.725  0.97 (0.80-1.17)

]
=]
|
|

1 79 0.69(042-1.13) 0.142 0.97 (0.55-1.72)

0.75 (0.54-1.04) 0.084 0.69 (0.46-1.02) 0.061

- 1 1234 0.626

0.96 (0.82-1.13) 0.98 (0.81-1.19)

3 40 2.08(1.10-3.92) 0.024 2.62 (1.20-5.72) 0.015

Model 1: adjustment for age, smoking habits and physical activity, model 2: model 1 plus adjustment for body mass index.
NAFLD, non-alcoholic fatty liver disease; PS0I, Pittsburgh Sleep Guality Index.




Association between Sleep Disturbances and Liver
Status in Obese Subjects with Nonalcoholic Fatty
Liver Disease: A Comparison with Healthy Controls

Bertha Araceli Marin-Alejandre 1!, Itziar Abete 1'%, Irene Cantero !, Jose L. Riezu-Boj -3,
Fermin L. Milagro 1.2-*(0, ], Ignacio Monreal *%, Mariana Elorz ¥, José Ignacio Herrero 367,
Alberto Benito-Boillos >, Jorge Quiroga *7-8, Ana Martinez-Echeverria 3%,

Juan Isidro Uriz-Otano %, Maria Pilar Huarte-Muniesa %7, Josep A. Tur 2100,

J. Alfredo Martinez 12311+ and M. Angeles Zulet 12
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Figure 1. (a) Sleep characteristics of patients with NAFLD (n = 94) and normal weight controls (n = 40).
(b) Sleep characteristics of patients with NAFLD and liver stiffness < 50th percentile (n = 46) vs. liver
stiffness > 50th percentile (n = 46). Liver stiffness assessed by Acoustic Radiation Force Impulse (ARFI)
elastography. Data expressed as mean == SD CI95%, * p < 0.05, ** p < 0.01.
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Table 3. Association between sleep characteristics and risk for hepatic steatosis assessed by
ultrasonography in NAFLD patients (n = 94) and controls (n = 40).

Model 1 Model 2 Model 3 Model 4 Model 5
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
ﬂjgph'j;r::;“ 0.33(0.13; 0.84)* 037 (0.14;098)*  039(0.09;1.71)  034(0.13:0.85)*  0.15(0.02; 1.04)
Sleep efficiency (%) 0974 (0.94; 1.009)  0.981(0.94; 1.01)  0.979(0.93;1.02)  0975(0.94;1.01)  0.981 (0.93; 1.03)
Total time in bed (h) 1.19 (0.75; 1.88) 1.11 (0.67; 1.83) 1.79 (0.75; 4.29) 1.20 (0.76; 1.89) 1.29 (0.50; 3.32)
Sleep disturbance score 123 (1.08;1.39)* 121 (1.06; 1.38)*  1.38(1.08;1.75)* 122 (1.08;1.39)* 159 (1.11;2.28)*
Sleep quality = .1 aay 1 3.1.° 5 - 1. .
(Total PSOI scure) 1.15 (1.01; 1.33) 1.13 (0.98; 1.31) 1.14 (0.93; 1.39) 1.15 (0.99; 1.32) 1.10 (0.88; 1.38)

Odds Ratio (95% confidence interval) for hepatic steatosis were compared by logistic regression. Model 1: adjusted
for age and sex. Model 2: adjusted for age, sex and physical activity (METs). Mode! 3: adjusted for age, sex and
insulin. Model 4: adjusted for age, sex and smoking. Model 5: adjusted for age, sex, physical activity (METs), insulin

and smoking. * p <0.05,** p < 0.01.
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Table 4. Regression analysis of sleep characteristics and liver stiffness assessed by ARFI in patients

with NAFLD.
B (95% IC) P Adjusted R?  p Model
Modell  —030(—057; —0.02)  0.034
Model2  —0.28(—056; —0.002)  0.048 0.028 0.135
Sleep duration Model 3 _025(-054;0.02)  0.078 0.099 0.022
<6hor>6h Model 4 022 (-053;0.08)  0.154 0.058 0.123
Model 5 —0.27(-055;0.01)  0.059 0.188 0.002
Model 6 —0.22(~050;0.06)  0.114 0.205 <0.001
Modell  —0.01(—002; —0.0002) 0.045
Model2  —0.009(—0.01;00005 0.063 0.023 0.165
Sleep Eficiency Model3  —0.008 (—0.01;0.001)  0.087 0.097 0.023
Model4  —0.008 (—0.02;0.002)  0.131 0.061 0.114
Model5  0.008(—0.01;0.0008)  0.075 0.184 0.002
Model6  —0.005(—001;0.004)  0.248 0.195 0.001
Model 1 0.02(-011;015 0750
Model 2 0.01(-012;015) 0805 0014 0.646
o Model 3 0002(~0.13;0.13) 0974 0.064 0.072
Total time in bed Model 4 —0.01(~0.16;0.13)  0.863 0.031 0.233
Model 5 —001(—014;0.11)  0.868 0.150 0.007
Model 6 —002(-014;0.10) 0781 0.182 0.002
Model 1 0.03 (0.001; 0.06) 0.037
Model 2 002 (—0.001;0.06) 0064 0.023 0.166
Sleep disturbance Model 3 002 (—0.002;0.05) 0069 0.102 0.020
score Model 4 0.04 (0.005; 0.07) 0.024 0.097 0.042
Model 5 0.04 (0.005; 0.07) 0.024 0.203 0.001
Model 6 0.03 (0.004; 0.07) 0.081 0.212 <0.001
Model 1 0.04 (0.004; 0.07) 0.029
Model2  0.03(-00002;007)  0.051 0.027 0.142
Sleep quality Model 3 0.04 (0.006; 0.08) 0,022 0.123 0.009
(Total PSQI score) Model 4 0.04 (0.002; 0.09) 0.039 0.086 0.057
Model 5 0.04 (0.006; 0.08) 0.023 0.204 0.001
Model 6 003 (—0.005;0.07) 0085 0.211 <0.001

Model 1: unadjusted variable. Model 2: adjusted for age and sex. Model 3: adjusted for age, sex, smoking, fat
mass (%), physical activity (METs). Model 4: adjusted for age, sex, smoking, fat mass (%), physical activity (METs)
and total energy intake (keal /day). Model 5: adjusted for age, sex, smoking, fat mass (%), physical activity (METs)
and coughing or snoring. Model & adjusted for age, sex, smoking, BMI, physical activity (METs) and coughing

Or snoring,.
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Smoking and the Risk of Non-alcoholic Fatty Liver
Disease: A Cohort Study

Hyun-Suk Jung, MD", Yoosoo Chang, MD, PhD', Min-lung Kwon, MD, PhD#%, Eunju Sung, MD, PhD", Kyung Eun Yun, MD, PhD",
Yong Kyun Cho, MD, PhD*, Hocheol Shin, MD, PhD'® and Seungho Ryu, MD, PhD"#*
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Table 1 Baseline characteristics of study participants by self-reporte-‘smoking status among men Table 2 Baseline characteristics of study participants by self-reportrd Smoking status among women

R SR S SH SEalle Mul‘tiple_! Characteristics Smoking status Pvalue Multiple comparison
comparison
Overall Never smoker (a) Ex-smoker (b) Current smoker (c) Gverall Mever fatiolesx b} Fucmsoleer (b &L;rrent sncla

Number 87,677 32,538 22,327 32,812 Number 111791 105,668 3643 2480
Age (yearsy® sl Sl sl sl s Age (years)’ 36.0 (7.4) 36.1(7.5) 34.6 (6.7) 35.8(7.6) <0001  a=b, brca=b=c
BMI gim?) 2224 23124 2423 23223 <0001 awbee BMI (kg/m?) 21.2(25) 212(2.5) 212(2.7) 21.1(26) <0001  a=cawb=c
Waist circumference (cm)** 81.7 (6.8) 81.4 (6.6) 82.3 (6.5} 81.8(6.9) <0.001 a=b=C L .

Waist circumference (cm)® 73.0(7.0) 73.0(7.0) 73.6 (7.6) 728(7.2) <0.001 a=b, b=c
Obesity (%) 22.1 20.1 235 23.0 <0.001 a=b,a=c

Obesity (%) 79 79 8.7 75 0.178 —
Alcohol intake (%) 44.6 33.0 46.6 54.6 =(0.001 a=b=cC

Alcohol intake (%) 7.3 6.6 155 23.0 <0.001 awbwc
Regular exercise (%7 15.4 15.6 194 125 =0.001 a=b=c

Regular exercise (%)% 122 120 121 18.4 <0.001 a=c, b=c
High education level (%) 86.4 89.9 85.7 83.1 <0.001 a=b=C

High education level (%) 749 74.9 74.4 722 0.029 a=c
Diabetes (%) 1.4 1.0 20 1.5 <0.001 a=bec

Diabetes (%) 0.7 0.7 0.7 0.5 0.532 —
Hypertension (%) 11.7 10.8 149 10.4 <0.001 a=0, b=c

Hypertension (%) 39 4.0 25 33 <0.001 a=b
Systolic BP (mmHg)® 114.4 (11.7) 114.4 (11.6) 115.3(12.2) 1139 (11.5) <0.001 a=b=c

Systolic BP (mmHg)* 104.3 (12.1) 104.4 (12.1) 103.1(11.3) 103.4 (11.4) <0.001 a=b
Diastolic BP (mmHg)®* 73.7(9.0) 733(88) 746 (9.2) 73.6 (8.9) <0.001 a=bw=c

Diastolic BP {mmHg)* 66.6 (8.6) 66.6 (8.6) 65.7 (8.3) 66.2 (8.4) <0.001 a=b
Glucose (mg/dL) 93.1(11.4) 92.8(10.2) 93.9(11.9) 92.8(12.3) <0.001 a=b, bec
Total cholesterol (m/dLy 1918 (32.4) 189.8 (31.6) 194.4 (32.7) 192.1 (32.7) <0001  a=bec Glucose (mg/dL 898(9.0) 89800 89368 892006 <0001 a=b
LDLC (mgidLy’ 116.2 (28.5) 115.5 (27.9) 117.6 (28.7) 1159 (28.8) <0.001 awb, bec Total cholesterol {mgf/dL) 183.4 (31.5) 183.5 (31.6) 182.4 (31.0) 182.7 (30.8) 0.059 —
HDL-C (mg/dL) 54.6 (11.8) 55.4(11.9) 55.2(11.9) 53.3 (11.5) <0.001 a=C, bec LDL-C (mgfdLY 103.6(Z:.9] 103.8(27.0) 101.7426.4) 101.8(25.8) <0.001 axh
Triglycerides (mg/dL) 100 [74-138] 030(926-935) 1027 (102.1- 1122 (1116 <0001  ambwc HDL-C (mg/dLy 638 (13.9) 63813:9) 64.5(14.2) 64.0(13.9) 0.004 a=h

103.3) 112.8) Triglycerides (mg/dL)! 700 (54.0-940) 73.0(728—73.2) 728(71.8-739) 77.0(757-78.2) <0.001 b=c
AST (UL 21.0 (18.0-25.0 21.5(21.4-21.6) 22,4 (22.3-22.4) 21.9(21.8-22.0) <0.001 a=bw=c AST (UiLY 18.0(16.0-21.0) 186(1B5-18.6) 18.4(18.2-18.5) 18.4(182-186) 0.012 a=b
ALT (UL 21.0(16.0-28.00 20.7 (20.7-20.8) 219 (21.8-22.0 221220222 =0.001 a=h, a=c ALT (UL 140(11.0-18.0) 14.0(14.0-14.1) 13.9(13.7-14.1) 14.0(138-142) 0412 _
GGT (ULY 220(16.0-32.0)  215(214-21.7)  242(240-244)  265(26.3-266)  <0.001 a=b=c GGT (UL 120(9.0-150) 121(121-122) 124(122-126) 135(132-138) <0.001 a=b=ca=xb, b=t
HOMA-IR' 1.42(0.93-1.92) 1.28(1.28-1.29) 1.36 (1.35-1.37) 1.35(1.34-1.38) <0.001 a=ha=c HOMA-IR! 1.38(0.91-1.90) 1.27(1.27-1.28 1.24(1.22-1.26) 134(131-1.37) <0.001 a=b, b=c
hsCRP (mg/L) 0.4 (0.2-0.8) 0.4 (0.4-0.4) 0.5{0.4-05) 0.5 (0.4-0.5) <0.001 a=:D,3=C hsCRP (mg-"L)" 0.3 (0.1-0.6) 0.3 (0.3-0.3) 0.3(0.3-0.3) 0.3(0.3-0.3) <0.001 b=c
Urinary cotinine = 100 ngme (%Jz 8815 (3900— 451.0 (3864— 386.3 (34?_6— 788.7 (?696— <0.001 d=C, b=c Urinary cotinine = 100 ngme 168.0 (0_0—6400,] 2369 {2]_24_ 359.0 (3m1_ R3IE R {48?9— <0.001 a::b, b=C
1480.5) 526.3) 429.3) 808.4) (%) 264.3) 429 6) 587.8)



Table 3 Development of NAFLD by self-reported smoking status and smoking pack-years

Person-years  Incident Incidence Age adjusted HR Multivariable-adjusted HR (95% CI}* HR (95% CI) in the
cases density (per 100 (95% CI) model using time-de-
person-years) pendent variables"
Model 1 Model 2
Men (n=87,677)
Smoking status
cececcececscsesscsccecscsccscsccscsccccscccse | Meversmoker 164,883.5 10,405 6.3 1.00 {reference} 1.00 (reference}  1.00 {reference}  1.00 (reference)
> I'IO(pO(Tr]pr']Gr]Kav OTOTIOTIKA E Ex-smoker 117,639.7 7578 6.4 1.01 (0.98-1.04} 1.00(0.97-1.03) 098(0.95-1.01} 1.01 (0.98-1.04)
ONMAVTIKEG CUOXETIOEIG HETAEU  © :Curentsmoker 1766868 13260 75 118(116-121)  123(1.20-126) 115(Li2-1.18) 110(L07-1.13)
TV KATTVIOTIKOV Ouvr]egubv <al E -Packyears ...............................................................................................................................
Tr]Q Tl'leGVC')Tr]TCXQ GV(XT[TU&HQ E 0 165,130.8 10,416 6.3 1.00 {reference) 1.00 {reference)  1.00 (reference)  1.00 (reference)
NAFLD. E =10 10B,398.0 7646 71 1.12 (1.09—1.18) 1.10(1.07-1.14) 1.06(1.03-1.10) 1.05(1.02-1.08)
. 1lo-199 75,4216 5782 7.7 1.21(1.17-1.25} 125(1.21-1.29) 116(1.13-1.20) 1.11(1.08-1.15)
. . E =0.1 30,779.2 2625 8.5 1.34 (1.28-1.40) 1.36(1.30-1.42) 1.24(1.18-1.30) 1.33(1.27-1.39)
> 2TATIOTIKA ONUAVTIKN .
, , ¢ Ffortrend <0.001 <0.001 <0.001 <0.001
canAsn@paon (pU)\?U- L Women (111,791)
TTAKETOETWY YIA TN VOOO E Smoking status
(pint:0,0l7) E Mever smoker 5702286 13,387 23 1.00 {reference) 1.00 {reference)  1.00 (reference)  1.00 (reference)
e 19,8364 431 22 103(093-1.13)  095(0.86-1.05) 0.95(0.86-105) 0.92 (0.83-1.03)
CCurentsmoker 128158 348 27 124(112-138)  117(105-131) 114(103-127) 114(103-127)
Pa':kyears ...............................................................................................................................
0 570,200 5 13,388 23 1.00 {reference} 1.00 (reference}  1.00 (reference}  1.00 (reference)
<5 16,184.2 356 2.2 1.16 (1.04-1.29) 1.01{091-1.12) 1.01{(091-1.13} 1.04(0.93-1.15)
595 4044.6 118 29 1.28 (1.06-1.53) 1.25(1.04-1.50) 1.16(0.97-1.40) 1.26(1.06-1.50)
=02 1626.5 83 5.1 1.71(1.38-2.13) 146(1.17-1.81) 130(1.05-162) 1.44(1.16-1.77)
Ffor trend <0.001 <0.001 0.010 <0.001
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Adjusted HR (95% CI) among men
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Fig. 2 Hazard ratios (95% CI) for development of NAFLD with intermedi-
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ANTTaTiKo Aittog, VLDL & TG ATTaTog, apaxidoviko ocu, NTTaTika viuua opou

VVLDL & TG opoU, kivduvoc CVD
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GWAS and enrichment analyses of non- )
alcoholic fatty liver disease identify new
trait-associated genes and pathways across
eMERGE Network
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Polygenic risk score of metabolic dysfunction-
associated steatotic liver disease amplifies the health
impact on severe liver disease and metabolism-
related outcomes
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description ’[h:ﬂ first F;j:..r_stern ~ 10% of heritability of NAFLD GxE interaction
Description of rng?nlng
findings in 20 inflammatory Epig!en_e =
patients with activity and PNPLA3Z variation
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Familial
aggregation

studies

GWAS/EWAS
Candidate gene

Summarized
evidence

NAFLD assessed by abdominal CT-scan in population-based studies

GIANT, MAGIC, GOLD
Consortiums
Population-based study
Sample size: 6629
European ancestry

Heritability: ~ 27 %

Speliotes et al. 2011

IRAS Family Study JHS, ARIC , GENOA, FamHS,
Population-based study IRASEFS -Study

Sample size: 1142 Population-based study
Hispanics and African Sample size: 3973

Americans Hispanics and African

Americans

Heritability: ~ 31 % Heritability: ~ 22-34 %

Wagenknecht et al. 2009 Palmer etal 2013

NAFLD assessed by liver biopsy, MRS or liver US in family-based or twin-studies

Familial aggregation study.
Hospital-based
Sample size: Probands: 11
controls/ 33 NAFLD.
Siblings: 12 controls/29
NAFLD and parents: 19
controls/55 NAFLD.
Probands: liver biopsy
Heritability: ~ 38 %

Schwimmer et al. 2009

The Genetics of NAFLD in Twin-study Hospital-based
Twins Consortium Sample size: 208 adult
Hospital-based Hungarian twins (63

Sample size: 60 pairs of twins monozygotic and 41 dizygotic
(42 monozygotic and 18 pairs).

dizygotic). Al

MRI-PDFF/ MRE

Ethnicity: mixed environmental effects 74.2%

Heritability: ~ 50 % and 25.8%

Loomba et al. 2015 Tarnoki et al. 2012
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PNPLA3 * w-6/w-3 ~ ALT, evdontrartiko AiTTog
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PNPLA3 * CHO ~ gvdontraTtiko AiTTog
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PNPLAS3 * oyadeC TPOPIHWV~ NTTATIKI OTEATWON

100% 7 ‘H emidpaon Tou rs738409 oTnv Trapoucia:
p=8.8 x 1035 s TTpoxwpnuévou oTadiou NAFLD ¢dvnke va:
E:- 0% 1 QUEAVETal  OTOTIOTIKG ~ onuavtkd  6tav  n:
L= - KATOVAAWGON GAKXAPOUXWV OVOWUKTIKWY Eivai:
oh 80% 1 -l - TouAdyioTov 1 Tnv eBdoudda ae ouykpion We ™m:
L pn karavaiwaon. -
g 40% =l :..'..%2'.::%'.%::'.%::’.%:'.’.:%'.'.:%'.%::'.%::’.%%'.'.:%'.%::'.%.
E ol :H emidpaon tou rs738409 otnv Trapouacia:
i 20% - oo énpc?xwpr]pévou oradiou NAFLD @avnke va:
- HEIWVETAI OTATIOTIKG ONUAVTIKA oTav n diaiTa;
0% , . :TwV €8eAovTWV ATAV QTWXN O€ Aaxavikd. .
14EII [n=Eu} 1 43' M (n =Eg} 1 HMM (n=51) . .................................................

« 200 utrépBapa Tadid & £pnpol Eistinaane i p value
* H ouvtpimrmik TTAsloyn@ia Age (years) FO.21 0.08 1.7 = 1077
6|£Yv(bo-er] ME r']-r”a éwg O-oBapr'] WIC centile LS 0.0 1.6 = 107" _
NAELD [148M alleles .32 0.50 2.0 x 107'®
K )\, 6 , ) , e Physical exercize hours 1.78 fal 3.4 » 1077
AAEG |chp0(p!Kag OUVNUEIEG OTO [148M x sodas 0,76 0.35 23 = 1077
auvoAo [148M = vegetables 1.31 0.62 34 = 107

W waist circumiersncs



GCKR * amrokpion oTtn d1atpoPIK) OUUBOUAEUTIKA ~

FGlu, oxLDL

4 p=0.012
— 2.5(+4.3
= 2
E
-
2 0
En Non-carriers Carriers
=
g 2
=
=11}
=
Z 4
[
-4.9 (+£9.3)
-0

« 44 umrépPapol/TTaxuoapkol
aoBeveic ue NAFLD
* AlaTpo@Ik KaBodriynon
* 6 pnveg

o BeAtiwon QAVO PWTTOUETPIKWV XOAPAKTNPIOTIKWY,

- NIaTKAG ATTEIKOVIONG Kal iviwang o€ OAoug :
QaoTo0o0...

Eo O1 @opeic TOU aAANAOPGPPOU  KIVOUVOU ep(pdwoavf

KOAUTEPN QTTOKPION OTV TTapéPBaocn wg TTpog TN
YAUKOZN vnoteiag kal Aiyotepn KOA WG TIPOg Tnv:

FGlu (mg/dL) -6.107 2.934 0.044

oxLDL (U/L) 30.048  11.335  0.012



GCKR * Meooyelakn Aiarpoepr ~ TGS

Combined effect (GCKA dominani 4+ GCK recessive)

PP + AA PP + 1{3A + (PL + LL) + (PP =+ LL) +
(n12) AA) (n253) Ak (n BOE) (GG + GA) (r14)
N | .= L. SEL L Mean O sE L Mean o ss L Mean BE......... 2 lor joint eftect
© TAG (mmall)
*  Crude 0012
Mean 1.12 1.33 1-35 1.53
50 0-45 0-58 0-72 0-80
© Model 14 1.06 0-24 1.35 0-05 1-27 0-22 1.53 0-03 0-010 :
SN ' v (== R P A 027...... 198, 0:.086...... Jedl..... ! 0-24...... 182........ 004, 0033......:
Glucose (mrmal)
Crude 0-754
Mear 7-19 B-75 7-20 5-T8
50 1.69 2-05 213 2.16
Model 14 7-32 0-64 673 0-14 7-05 0-59 6-TH 0-09 0-784
Model 24 649 0-58 673 012 5.74 0-56 B-T7 0-08 0-311

* Fwvalue for comparisons batween genotypes and TAG concentrations. P value for log TAG.

t Adusted for age, sax and BMI.

fModel 1+smoking + dabetes — lipid rmedication.

@)

O

* 945 €BehovTég
* YynAou kivduvou yia CVD
* Mo nAikiag 67 €1n

Ta emireda TGS opou @AvnKe OTI:
ouoxeTiovial  BETKE  (OTOTIOTIKG:
onuavtikd) 1600 Eexwplotd 600 Kal-
OUVOUOOTIKA uE TNV TTapouaia:
rs1799884 & rs1260326.

Kauia ouoxétion O PBpédnke ue Ta:
emmitreda Glu.



GCKR * Meooyelakn Aiarpoepr ~ TGS

1-7
1-6

-0 MeAeTiBnke n TTPOOKOAANCN 0T MeCOVEIOKT 6|chpocpﬁ§
- ava yovotutro, avefdptnrta amod nAikia, ¢uAo, AMZ,:
KATTVIoua, Trapoucia A Kal aywyn yia utrepAmdaidia. -

F=0-917

‘0 Bpébnkav OTATIOTIKG ONUAVTIKE UWnAGTEPQ emmiTreda:
- TGs aToug popeic Tou GCKR tToAupop@IopoU o€ axéon:
UE TOUG WN Qopeic, dTav n TTpookdAAnon oty MA Arav:
XaUNAR £wg PETPIAL .

‘o XNV uywnAOTEPN TTPOOKOAANCN, N €midpaon TOU§
- YOVOTUTTOU «€Ea@avioTnKe»! :

TAG concentrations (mmal/l)

‘o H peAém NG aAMAnAeTidpaong de Ppédnke GTGTIOTIK(']§
e o V10 £V 11,4

G1+G2+G3

Adherence to the Mediterranean diet



GCKR * Meooyeiakn Alatpoepn ~ TGS

PP PL 4 LL
Mean SE Mean SE For joint effects” food item®
Olve oil (tba'd)
<4 1-44 008 163 0-o7 0-035 0116
=4 1-30 006 1-49 0-0s
Vegetables (servings/d)t
< 2 140 0.ar 1.59 0-05 0012 0022
=2 1-28 006 1-47 0-0s
Fruit (including natural Truit juice, servings/d):
< 3 1-33 006 1-51 0-05 0-0B4 0-831
=3 1-34 006 1.82 0-05
Red meat (hamburgers or meat products,
servings/'d)§
=1 1-24 009 141 0-08 3017 0035
<=1 1-36 006 1-54 0-0s
Butter, margarine or cream (servings/d)||
=1 1-20 011 1-38 0-10 00349 0145
<=1 1-35 006 1-83 0-0
Sweetened carbonated beverages (servings'd)y
=1 1-28 010 1-47 0-08 0-035 0-B5G
< 1-34 006 1-53 0-0u
Wine [servingsfeeek)™
< T 1-32 006 1-42 0-o1 0051 0-230
=T 1-42 009 1-80 0-08
Legumes (servingsiweek)tt
< 3 1-33 006 1.82 0-0 0116 0703
=3 1-34 006 1-83 0-05
Fish/shellfish (servingsiweak)it
< 3 1-32 006 1-80 0-05 0104 0541
=3 1-35 006 1-83 0-05
Sweels or pastries (servings/week) 56
< 2 1-34 o.a7 1.82 0-05 0101 0-476
=2 1-33 006 1.82 0-0
Muts (servingsiweek)'
< 3 1-31 006 1-50 0-0 00348 0314
=3 1-38 o.a7 1-57 0-05
Consumption preferentially of chicken, rabbit or
turkey instead of veal, pork, hamburger,
sausage
Ne 1-27 008 145 0-05 0089 0-480
Yas 1-35 006 1-54 0-0
Vegetables, pasta, rice with scfritos (servings/week) ™
< 2 1-32 006 1-51 0-05 0-0B48 0-653
=2 1-34 006 1.82 0-0s

o MeAemBnke emmAéov n emidpaon Twv smpépougf
Tpo@ipwv TNG MA & n aAMnAeTidpacr) Toug HE Tov:
TTOAUpOP@IoNS Tou GCKR w¢ TTpog Ta emieda TGs. -



GCKR * Meooyeiakn Alatpoepn ~ TGS

PP PL 4 LL
RN AN RN SR NN EEEsEEEsEEEssEEEsEEEEsEEEEEE® Meal. s 55w MBAN o e o §5 0 e A0 laiotetiadls’ o o 0 Rlood i . ’
. Olve oil (tba'd) .
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=4 130 006 149 004 : o MeAemiBnke emmAéov n emidpaon Twv EMPEPOUGC:
Vegetables (servings'd)t - . , , , °
<2 140 0o7  tss 005 0-012 0-022 - Tpo@ipywv G MA & n aMnAeTiidpaor) Toug He TOV:
Sammns Fril linallamg el T 688, Saringa] £ = r = e T e Rl s s s e e . Tl'O)\UIJOp(PlO'lJé TOU GCKR (Ug 1Tp0g TQ €1T|"|T860 TGS E
‘33 133 D{IE 1-51 D'DE {IDM 5931 '..............................................................
sansansndieansannananaunnENE AR RN RSN E R AR L e s A e e n s a i s nnunnunnnnunnunnunnnnnnnnnnunnuns
. Fed meat (namburgers or meat products, .
servings/'d)§
=1 I 1-24 009 141 0-08 3017 0035
,::1 135 D{lE 151_ D_D‘_ O 0 0000000000000 000 0000000000 00000000000 0000000090000 90950090000 000
Butter, i imgs . ’ < , ’ :
thinF, margarine or crasm (ssrvings/di 120 o011 1as o0 0038 o145 0 Or1 gopeig TouAdxioTov 1 aMnAopdppou kivdUvou OE:
=1 1.35 0-06 1.53 0-04 . ! i 1 A .
Sweetened carbonated beverages (servings'd)y ° O-U’YKpIO-r] IJE TO’Ug “n (PO pelg } 8“ (pGVlCOUV X?UWAOT’SPG:
: =1 28 010 147 008 0-03% 0-896 - - emimeda TGs o6tav n karavadAwon eAaioAadou eivai:
-......'Lﬂ:'i;:ia:::.sé;.lmg.s}y;éélzj:‘ ---------------------------- T L 1 : >:4K o £ Gl’w avggd TNTQ q'lT(') )\lKiG L’JAO AMZ .
=7 132 006 142 001 0.051 0-230 . L nHepn g’ PN , n » @ ; e
=7 142 008 160 008 : KATTVIOMA, TTapoucia 2A kKal aywyr yia utrepAimoaidia, :
Legumes (servingsiweek)tt ° °
=3 1-33 0-06 1.52 0-04 0116 0703 . ME p-value=0.035. .
=3 1-34 006 1-83 0-05 ° °
Fish/shellfish (servings'weak)dt o .
< 3 1-32 006 1-80 0-05 0104 0541 : , e s , °
=3 135 006 153 008 co  Opoiwg Kal yia GANEG OUADES TPOWIUWV. :
Swioels or pastries (sorvings/woek)§§ . °
< 2 1-34 o.a7 1.82 0-05 0101 0-476 : :
E ------ h:;éi;;:n.g;;;;;;}l. ---------------------------- Vodennn b snnnidfannnn}-Gdnnnnnnnnnnnnnnnnnnnnnnnnnennnnnnnn E :O H p&)\éTn va G)\)\I’])\&TTIdeO'SwV 68 BpéenKS O'T(XTIO'TIKd:
. =3 1-31 006 1.50 -0 0038 0-314 . ° A .
R Wi ssssssssssEEEEEEEEEEEEEEEEEEEEEEEEEEEEE LB nn Dl nnnn L o . :....CTHIJG.VJIKE]................................................
Consumption preferentially of chicken, rabbit or
turkey instead of veal, pork, hamburger,
sausage
Ne 1-27 008 145 0-05 0089 0-480
Yas 1-35 006 1-54 0-0
Vegetables, pasta, rice with scfritos (servings/week) ™
< 2 1-32 006 1-51 0-05 0-0B48 0-653

=2 134 008 1-52 0-04




GCKR * MUFAS/SFASs ~ AiItTidia opou

P for interaction=0.004 P for interaction=0.005
o [lovorutmBnke DNA 711 Traidiwv
yia GCKR 1ToAupop@iopoug. | P
199 e 120 S
] ]
- s P=0.011
- ] B
seeeeens SCLITITITRTTTPRRS JITITISIPIPIPE - a - a i
-0 Bpébnke OTATIOTIKG  ONUAVTIKA: g z
- dpvNTIKA OUOXETION TOU: el e
UTTOAEITTOMEVOU OAANAOUOPPOU TOU: E 170 E 100
. GCKR pe Ta emfmeda TC kai LDL. : 7 7
‘o Mapatnprnke OTATIOTIKA * _'g 160 E %
- onupavTtikg aAnAeTidpaon peTagu: : <
NG OIXOTOUNMEVNG TTPOCANWNG Tou: g E
Adyou MUFAS/SFASs kal Twv GCKR: B = = : TR -
variant w¢ mpog v TC & LDL &: . . . .
TGs : " "

MUFA/SFA<1]  MUFA/SFA> 1 MUFA/SFA<I  MUFA/SFA> 1

C1CGGOC non-carrier B CGGCC carrier




PNPLA3 & TMBSF2 * uTroBepuISIkr| SiaIra

Feature PNPLA3 p.148I1 PNPLA3 p.148IM  PNPLA3 p.148MM  p value ]
(n=45) (n=27) (n=16) [11] vs. [IM] o 143 aoBeveic pye NAFLD vs 180
A p value A p value A p value b Bl HAPTUPEG. . . _
o 4unvn Ooiarpo@iky  Trapéupaon:
ALT, U/I 8.0 0.05 200  0.001 9.6 NS NS utroBeppIdikA  diaita,  dlaTAPNON
AST, U/l 0.4 NS 3.3 NS 2.7 NS NS DA.
GGT, U/l -59 NS 3.2 NS 24.4 NS NS o 88 aoBeveic oAokAnpwoav TNV
Hamaguchi score 1.0 <0.0001 1.0 <0.0001 0.7 0.0005 NS TTapéuBaan.
BMI, kg/m? 1.7 <0.0001 2.5 <0.0001 1.9 <0.0001 NS
Body mass, kg 4.9 <0.0001 6.8 0.003 6.0 <0.0001 NS
Hip Circumference) cm 3.4 <0.0001 3.8 0.0016 1.6 NS NS : oooooooooooooo ’o ooooooooooooooooooooo ’c eeoe c:
.. Waist.circumference,.cm........ 5.5 €0.000L . .eern5.3 000000 0.0002. .. 8.1..eere0.000L ......NS.oeeie o Tapatnprbnke BeAriwon;
: WHR 0.02 0.009 0.02 NS 0.06  <0.0001 0.02 : : QVOPWTTOUETPIKWY  OEIKTWV  Kal-
- "HGM’&"IR ------------------------ 3-.1 --------- NS ------------ 1-.3 -------- NS- ----------- 1-.9 -------- N S ----------- NS-- aemmEns : r]-ITGTI Kr’]g GTadTwo-r]g, avsgdenTG:
HDL cholesterol, mg/dl -0.8 NS -3.0 0.045 -3.2 NS NS E atrd TOUG Vové‘ru‘n‘oug, £KT(’)§ q'n'és
LDL cholesterol, mg/dl 2.0 NS 1.6 NS -8.7 NS NS . :
© 1o WHR :
Total Cholesterol) mg/dl 1.5 NS 0.2 NS 1.1 NS NS 8000000000000 00000000000000000000000000000
Triglycerides, mg/dl 0.1 NS 5.0 NS -23.8 NS NS
Total lipids, mg/dl 3.1 NS 4.6 NS -21.3 NS NS

A - mean difference, calculated as: value at entry — value after diet.
M = Methionine; NS = not significant; p = protein (amino acid number).




Alcohol intake Fruit intake Grilled meat or fish intake

Never drinkers Males: <30 g 0—2iday =2/day O-1liweek =1/week
Females: <20 g

GSTMI >
Present 100 0.56 1.00 3.06 1.00 183 >
[0.29; 1.07] [L.60; 5.84] [0.96; 3.46] >
Null 0.89 0.56 0.77 3.55 0.68 2.18
[0.48; 1.66] [0.29: 1.07] [0.41: 1.45] [1.88: 6.68] [0.34; 1.36] [1.1%; 4.03] J
P = 0.081 p < 0.001 p =0.013 >
GSTTI ™M
Present 100 0.59 1.00 4.23 1.00 2.65
[0.35; 1.01] [2.46; 7.29] [1.54; 4.58] j
Null 147 0.85 183 482 182 3.26 —
[0.71; 3.06] [0.41: 1.76] [0.85; 3.76] [226:1032]  [0.82; 4.03] [1.57: 6.79] 01
p = 0655 [-0.828: 0.732]  p <0001 [-0.856:0.726] p = 0,002 o 294 aof £V£I'§ HE NAFLD, 359 'O
CYPIAL !
CYPIAI*1/%] 100 0.55 100 3.06 100 237 MAPTUPEC Q‘
[0.32; 0.94] [1.80; 5.200 [1.39; 4.04] o Mse )\ETI"]G nKav Kal Bpéer]Kav Q
CYPIAI*2A carriers 082 0.70 0.72 5.17 1.10 2.50 , ,
[0.43; 1.99] [0.34; 1.43] [0.34: 1.53] [23T:11.27]  [0.48 2.51] [1.25: 5.36] ONUAVTIKEG GMH)\EWI5DGOE'§ Q
p = 0326 p = 0001 [~0.686; 0.779] p = 0011 5IGTpO(PI"]§ ME YOViﬁIG TTOU ﬂ
CYP2EL pug , ,
CYPZEI*IA/IA 100 .62 1.00 3.82 1.00 223 SU'IT)\E KovTal oTa MovoTTaTia Q‘
[0.38; 1.00] [2.34; 6.25] [1.37; 3.62] 0§g|6w-|-| KoU OTPEC.
CYP2EI*SE carriers 092 0.25 0.68 231 0.41 193 >‘
[0.28; 3.08] [0.06: 0.98] [0.18; 2.58] [0.71; 7.47) [0.10; 1.71] [0.59; 6.28] >
p = 0.046 p = 0.163 p = 0273
CYP2EL pr E
CYPZEI*IA/IA 100 0.56 1.00 3.53 1.00 2.38 <
[0.34; 0.92] [2.14; 5.82] [1.45; 3.91]
CYP2EI*6 carriers 109 0.92 0.52 1134 232 2.58 _<
[0.36; 3.32] [0.22: 3.80] [0.13; 2.05] [270:47.55]  [0.37; 14.67] [0.95; 7.04]
p = 0811 p = 0.001 [-2.547; 1.682]  p = 0.063 O
SULTIAI <
SULTIAI*1%] 100 0.55 1.00 4.05 1.00 2.7 —
[0.30; 1.01] [2.17; 7.53] [1.12; 3.83] 01
SULTIAT*2carriers 104 0.71 1.28 4.18 0.97 2.69 —
[0.56; 1.94] [0.36; 1.38] [0.68; 2.42] [2.20; 7.94] [0.48; 1.95] [1.42; 5.10] 8
p = 0314 [-0.697; 0624]  p - 0.001 p = 0.002 <
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o AoBevwv-papTupwyv

o 1027 aidia & £€pnpol
Physical activity and sedentary behavior @ 7 'T\fl?amenmv “M”““'gﬁg,i‘;'g
can modulate the effect of the PNPLA3 SpPaCTNPIGTNTAC/KABIOTIKGIV
variant on childhood NAFLD: a case-control opaoTnpEIoTATWY pe 10 PNPLAS

study in a Chinese population

Shuo Wang ', Jieyun Song', Xiaorui Shang'=, Nitesh Chawla®, Yide Yang', Xiangrui Meng', Haijun Wang '™
and Jun Ma™

Table 1 Demographic and behavioral characteristics of NAFLD and non-NAFLD children

lotal MNAFLD Cantrals P P OR
(= 1020 (= 162) [n = BR5)
Age (pears) MNix24 Nexa2 14430 0,060
Male (36} 574 [555) 115 (7F1.0) 458 (53] <0001
Body-mass index il-c.g-"r““:] =43 JEEx I8 MF+345 <000
o I-rus.ulﬂ-;l-.-lulfPM ...............................................................................................................................
PAa =1 hic 531 (51.7) 76 (469 415 128,00 0.758 (BL= 0] 102 (0.71-1.48)
Pa< 1 kd 459 (44.7) T0 (43 85 1422
Sedentary Behavior (5B)
B2 hic B35 [61.1) 75 [463) 504 |58.H) 0.001 Co0a 164 (1.14-2 3E)
. 5B =2 hid 362 (352) 71 (438) 271 131.3)
ve Tta" afd pretantéd By Thaah' (S0T &F Tdiber perdeAidd el ¥ valdds Wek takUldtidd Ty st b CHRFEqLans Testy nrorrnrrnnmmnnnmnnnmnemnmnmanmnaennnaenmnnennes

Cf and P walues were for PA or 5B calculated in logistic regression models adjusted by age and gender. The modals were constructed for PA or 58 separately
MAFLD Mon-Alcohaolic Fatty Liver Diseasa, PA Physical Activity, 38 Sedentary Behavior



Table 2 Interaction analyses of the PNPLAJ rs738409 polymorphism and behavioral factors on childhood NAFLD

Percentage af NAFLD children (mumber of MAFLD cases/murmber
of the subaroug)

oC

G

e

O (5% C)

ORb (95% CI)

Total

Phiysical Activity (PA)
PA =1 hic
Pac<1 hvd

Sedentary Behavior (S5B)

5B < 2 hd
B2 2 hd
Fa and 5B

PAZ1 hid & SB < 2 hid
Pa1 h'd or SE2 2 hid

151 {B0/358)

162 (31/191)
119 (191600

143 (327236
144 (18/115]

172 (32128
126 (358/213)

150 (7404593

160 (38/237)
14.7 (314211)

98 (274278
244 42172

95 (14147
183 (55/301)

204 (28130

1.1 (7/63)

3.3 2005

19.5 (16/82)
244 (11745

73 (347)

278 (24585

157 (1.15=216)

1.02 (53-1.66)
305 (1.82-5.12)

1.22 (DBO-187)
341 (1.B8-A1E)

050 (026-096)
317 (202-496)

313 (157624

247 (1.25-4.51)

B.11 [2.79-1337)

NAFLD Mon-Aloohaolic Fatty Liver Disease, PNVFLAZ The patatin like phospholipase containing domain 3 gene, B4 Physical Activity, 58 Sedentary Behavior
2 the P value of rs7384909 in logistic model conducted in each behavioral level, including age, gender, BMI and rs73840% a5 independent vanablas
b thie P walue of rs738409 = behavior in logiste model conducted for each behavior, including age, gender, BMI, rs738409, behavior, rs73840% x bahavior as

indepandent varables

...‘..O‘..O...‘...‘...‘..O...‘...‘...‘..O.

o 2TATIOTIKG ONUAVTIKEG:
aMnAemdpdoelc  rs738409  *:
QUOIK)  dpaaTNPEIOTNTO/KABIOTIKEG:
OpaoTNPIOTNTEG .

.‘...‘...‘..O...‘...‘...‘...‘..O...‘...‘Q.
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Fig. 1 Percentages of NAFLD children in different genotypes of the PNPLAZ rs738409 polrnarphizrm and bebavicral giougs, NAFLD: Nor-Akohalic
Fatty Liver Disease; PNFLAS: The patatin like phospholipase containing domain 2 gene: PA Plsical Activity; SB: Sedentary Behavior
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Interaction of Polymorphisms of Resistin Gene Promoter
-420C/G, Glutathione Peroxidase -1 Gene Pro198Leu and
Cigarette Smoking in Nonalcoholic Fatty Liver Disease

Chao-Xian Zhang', Li-Ke Guo®, Yong-Mei Qin', Guang-Yan Li'

o 900 aoBeveic — 900 pdpTupeg
o EkkivntAG

peCIoTiVNG &

YT1epoe1ddon g
yAouTaBeidvng

o MeAemBnkav aAnAemdpdoeig
TOU  KATIViIOMOTOG  PE 2
TTOAUPOPPIOHOUG

‘0 ZTOTIOTIKG ONUAVTIKEG OUOXETIOEIG:
METAEU KATTVIOTIKWY OouvnBeiwv Kou.
NG TTAPOUCiag vOoOou, KaBwg Kou-
TWV yovIdiwv Kal TnNG vooou. .

Table 1: Background information of NAFLD and control groups, n (%)

Groups Gender Age : Smoking status

Male Female <50years  >50years - Nonsmoking 51 =400 81 =400
Control {7 = 900) 537 (S9.67) 363 (40.33) 409 (45.44) 491 (54.56) = 693 (77.00) 116 (12.89) 91 (10.11)
NAFLD (n = 900) 542 (B0.22) 158 (39.78) 406 [45.11) 404 (54.89) 1 453 (50.33) 144 (16.00) 303 (33.67)
I * 10000 1.8990 50937
95% O 1.3728-2.5492 3.0195-8.3526
P 01037 004974 0.0083 (L0051

*Adjusted for other factors; "P<0.05, compared with 51 =400, NAFLLI: Nonaleoholic fatty I1w_'r disease; O Confidence mterval; Q- Odds ratio;

51 Smoking index.

HEI'IB“C model

Groups Genotype, m (%) Allele, m (%) :  Dominant model Recessive model
CC+CG GG C G *  (CG+GE)CC GG/(CG+CC)

Control (n = 900) 647 (76.33) 213 (23.67) 966 (51.67) 834 (46.33) 621:274% 213687

NAFLD {n = 900) 454 (50.44) 446 (49.56) 701 (3E.54) 1099 {51.05) 653247 446:454

IR 10006 31685 10000 18159 11878 31685

5% Of 1.9366-5.2073 1.3047-2 8671 0L81ET-1.7543 1.9366-5.2073

P 01006 0.0085 0.0857 0006

* Adjusted for sex, age, and smoking status. NAFLD: Nonaleoholic fatty liver disease; CF: Confidence ihterval; €8: Odds ratio.

Table 3: Distribution of the GPx-7 Pro138Leu polymorphism genotypes, alleles, and analysis of the genetic model

Groups Genolype, m (%) Allele, m (%) : Dominant model Recessive model
PP+PL LL P L :  (PL+LL)PP LL/(PL+PP)

Control {n = 900) 82 (75.78) 218 (24.22) 959 (53.28) 841 (46721 = 623:277 218:682

MAFLD (1 = %00) 449 (29.89) 451 (50.11) T00 (35893 1100 {61.11) 649:251 451:449

I 1.0000 3.1424 10000 1.7919 1.1496 31424

95% O 1.7951-5.2367 1.3583-4.0706 £1.7095-1.9041 1.7951-5.2367

P 00072 0.0095 0.0894 (L0072

* Adjusted by sex, age, and smoking status. GFx-J: Glutathione peroxidase-1; NAFLD: Nonalcoholic fatty liver disease; Cf: Confidence mterval;

R Odds ratio.



Table 6: Interaction of the —420C/G polymorphism and cigarette smoking in NAFLD, n (%)

Groups —420C/G genotype and smoking status

CC+CG/nonsmoking CC+CG/SI =400 CC+CG/SI>400 GG/nonsmoking GG/SI =400  GG/S! =400
Control {n = 900) 582 (64.67) 54 (6.00) 51 (5.67) 111 (12.33) 62 (6.89) 40 (4.44)
MAFLD (n = 900) 361 (40.11) 40 (4.44) 53 (5.89) 92 (10.22) 104 (11.56) 250 (27.78)
IR 10000 119421 (OR) LET34T(OR) 13382¢ [ﬂ'.ﬁ:;,l 2. 70328 {L’JH“} 10,0762 {ﬂffmj
95%, 0.8721-1.6285 1.2470-2.1649 0932526457  1.9727-3.5193  T.0U58-13.6125
i 00771 () 0.2241" () 01259+ () 043199 (B) L0033 (P )
P 00849 0.0253 0.0637 0.0076 0.0038

*Adjusted for sex and age; "OR () value by simple smoking exposure ( QR [ 1); *OR () value by simple homozygous mutant type exposure {HHE |ﬁ‘]j|',
SOR (B) value by the interaction of smoking and homozyzous mutant :GRH |ﬁm|:. NAFLD: Nonalcoholic fatty liver disease; CF: Confidence interval;
O Odds ratio; 31 Smoking index.

Table 7: Interaction of the Pro198Leu polymorphism and cigaretie smoking in NAFLD, n (%)

Groups Pro198Leu genolype and smoking status

PP+PL/nonsmoking PP+PL/SI =400 PP+PL/SI >400 LL/nonsmoking  LL/SI =400 LL/SI =400
Control {n = 900) 579 (64.33) 53 (5.89) 50 (5.56) 114 (12.67) 63 (7.00) 41 (4.56)
NAFLD in = 900) 159 (39.89) 39 (4.33) 51 (5.67) 94 (10.44) 105 (11.67) 252 (28.00)
CIH* 1. 0000 11868 (OR) L4317 (OR) 1.32949: [m-:a] 2.6880¢ {ﬂR“]n 0,912 (ﬂﬁm]
95% Crf 0.76%4—1 8923 125482 3760 D500 0973 1.9902-4.1749 65294122581
i} 0.0744° () 0.2162° (B 12384 :El-bj (142545 [ﬁq:,l 0.9962¢ “L«l'
P 0L08A] 0.0375 00708 0.0082 0.0043

*Adjusted for sex and age; "OR (i) value by simple smoking exposure (O [ 1); *OR (B) value by simple homozygous mutant type exposure {E"H ||’5 1%
FOR () value by the interaction of smoking and homozygous mnizant tﬂﬂ ||’5 [3. NAFLD: Nonalcoholic fatty liver disease; Of Confidence interval:

OF: Odds ratio; 51: Smoking index.
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Controls (N=217) Cases (N=134) P
Gender (% males) 39.2 45.5 0.144
Age (years) 43.75+11.23 50.36+10.51
Education Years 15.25+£3.60 14.02+£3.99
Annual Family Income (€)
<8,000 10.9 14.7
8,000-15,000 25.1 26.4 0.507
15,000-25,000 29.9 23.3
>25,000 34.1 35.7
Marital Status (%)
Single 30.0 17.2
Married 58.1 70.1 0.061
Widowed 2.3 2.2
Divorced 9.7 10.4
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Controls (N=217)

Cases (N=134)

BMI (kg/m?)

WC (cm)

WHR

Fat Mass (%)

Fat Free Mass (kg)

24.92+3.27

84.94+10.22

0.83%+0.09

26.2318.64

52.85+11.03

31.11+4.72

103.59+11.72

0.92+0.08

33.76+8.93

59.25+12.68
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m Controls
m Cases

Hyperlipidaemia T2DM IFG Hypothyroidism Hypertension CVD MetS Sleep Apnea
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Age-pdiusted

Mean (95% C1}

Mean [95% Cl)

Controls (N=217) Cases (N=134) P Controls ([N=217) Cases (N=134) P
SBP (mmbig) 119.4 (117.6—121.3) 128.8(126.5—131.2) HOLimeraL) 58.6 (56.7 — 60.4) 49.5 (47.6 — 52.2)
DBP{mmiie) 74.4 (73.1 - 75.7) 83.1 (81.4 —84.7) TGime/dy 79.5 (72.9 — B6.1) 125.8 (117.4 — 134.3)
WBCik/u) 5.9 (5.8—6.2) 5.8 (6.5—7.1) ASTIUAL 21 (20— 232) 23.9 (22.6 — 25.2)
PLTix/uL) 239.6 (232.1—247.1) 2499 (2404 — 259.4) 0.052 ALTU/L) 21.2(19.5—-22.9) 30.7 (28.4—-32.9)
Felug/dy 97.7 (92.6 — 102.8) 107 (100.5 — 113.6) AST/ALT 1.09 (1.05 — 1.12) 0.83 (0.78 — 0.88)
Eering/mL) 76.6 (65.8 — B7.4) 115 (101.1— 128.9) -GTiuw 20.4 (17.7 - 23.1) 27.6 (24.1 - 31)
CRPimgL) 2.6(2.3—2.9) 3.8(3.4—4.2) Uric Acidimg/ay 4.7 (4.5 — 4.8) 5.7 (5.5 —6)
FGlulmey 84.9 (83.7 — 86.3) 92.4 (90.6 —54.1) Direct 0.23 (0.22 - 0.25) 0.22 (0.2—0.24)
Bilirubinimg/dy
EInsfuugmt) 10.2 (9— 11.4) 16.7 (15.1 — 18.2) Albuminig/gy 4.52 (4.49 — 4.55) 4.561 (4.56 — 4.65) 0.114
HOMAIR 2.2 (1.9—2.5) 3.9(3.5-4.3) ALPwL 59.8 (56.9 — 62.7) 57.3 (63.9 — 70.6)
HbALC (s 5.3(5.2—5.3) 5.5 (5.4 — 5.6) Legtin (ne/mi) 16.4 (13.4 — 15.4) 30 (26.1 — 33.9)
TCime/ay 197.8 (192.9 — 202.6) 205.5(199.2 — 211.7) NASH Score -1.83 (-1.91 —-1.75) -1.42 (-1.52 —-1.32)
LDLimge 122.5 (118.2 — 126.8) 130.4 (124.9—135.9) NES -2.63 (-2.76 — -2.5) -2.24 [-2.41 —-2.07)
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Model 1 Model 2
OR 95% CI OR 95% CI

Age (years) 1.059 1.029-1.090 1.058 1.028-1.090
Gender (Males) 2.160 1.161-4.017 2.127 1.136-3.985
BMI (kg/m2) 1.533 1.390-1.691 1.520 1.378-1.677
WC (cm) 1121 1.066-1.178 1.119 1.064-1.177
WHR 1.079 | 1.038-1.122 1.081 1.039-1.124
Fat Mass (%) 1.280 1.209-1.355 1.274 1.203-1.350
Fat Free Mass (kg) * 1.213 1.151-1.279 1.220 1.156-1.288
Vertical Liver size (cm) 1.684 1.337-2.122 1.749 1.377-2.221
MetS (Yes) 3.945 2.035-7.651 4.142 2.107-8.144
Hypertension (Yes) 2.935 1.556-5.534 2.818 1.487-5.341
IFG (Yes) 3.670 1.332-10.110 3.494 1.276-9.567
Hyperlipidemia (Yes) 1934 1.044-3.580 1.931 1.031-3.616

Model 1: Model adjusted for age, gender & BMI
Model 2: Model adjusted for age, gender, BMI, pack-years & PAL
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Model 1 Model 2
OR 95% CI OR 95% ClI
DBP (mmHg) 1.064 1.026-1.103 1.062 1.025-1.102
WBC (K/uL) 1231 1.033-1.467 1.220 1.019-1.462
Fe (ug/dL) 1.014 1.005-1.024 1.014 1.005-1.024
Fer (ng/mL) 1.005 1.000-1.010 1.005 1.000-1.009
FGlu (mg/dL) 1.060 1.027-1.094 1.058 1.025-1.093
Fins (uU/mL) 1.0594‘ 1.013-1.107 1.058 1.013-1.106
HOMAIR 1.340 1.097-1.636 1328 1.091-1.616
HbA1lc (%) ) 3.613 1.183-11.031 3.656 1.185-11.277
HDL (mg/dL) 0.976 0.953-0.999 0.976 0.953-1.000
TG (mg/dL) 1.018 1.011-1.026 1.018 1.011-1.026
AST (U/L) 1.041 1.000-1.084 1.043 1.001-1.086
ALT (U/L) 1.040 1.016-1.066 1.043 1.018-1.069
AST/ALT 0.967 0.953-0.982 0.033 0.007-0.149
Uric acid (mg/dL) 1.650 1.207-2.256 1.687 1.230-2.313

Model 1: Model adjusted for age, gender & BMI
Model 2: Model adjusted for age, gender, BMI, pack-years & PAL



SNP Gene Chr Strand Build Position Effect  Non Effect HWE iskeip- EAF

Allele Allele value
22 + 37 44324727 G C 0.2922
19 - 37 19379549 A G 1
2 + 37 27741237 A G 0.0964
19 + 37 54173068 A G 0.5101

SNP: Single nucleotide polymorphism; Chr: Chromosome; HWE p-value: Hardy-Weinberg Equilibrium test p-value; EAF: Effect allele frequency



OR
1.588

PNPLA3 rs738409 (G)
1.343

TMG6SF2 rs58542926 (A)
1.108

GCKR rs780094 (A)
1.167

MBOAT7 rs641738 (A)

*Bonferroni correction was applied and level of statistical significance was set to a=0.0125.

Model 1: Model adjusted for age, gender & BMI
Model 2: Model 1 included model 1, pack-years & PAL

Model 1

95% ClI

1.113-2.266

0.6637-2.716

0.7751-1.584

0.8419-1.618

Model 2
p* OR 95% CI p*
1.587 1.102-2.283
0.412 1.386 0.6797-2.827 0.369
0.574 1.062 0.7398-1.525 0.745
0.354 1.155 1.613-0.849 0.396
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BETA SE p*

ALT (U/L) 2.279 2.231
-0.07956 -3.453

AST/ALT
0.08201 2.191

HbAlc (%)

gamma-GT (U/L) 7.89 2.282

AST (U/L) 1.452 2.448

*Bonferroni correction was applied and level of statistical significance was set to a=0.0125.
Linear regression models were adjusted for age, gender, BMI & NAFLD status. Additive models were assumed for PNPLA3 and GCKR, whereas a dominant model was
assumed for TM6SF2.



Portions/day Controls (N=217) Cases (N=134) P Portions/week Controls (N=217) Cases (N=134) P
Energy Intake (kcal/day) 2.557.30+£1188.23 2.501.77+1011.46 0.773 Red Meat 5.49+3.74 5.52+4.05 0.790
Refined Starchy Foods 2.08+1.95 2.52+2.09 Processed red meat 3.0343.76 2.92+3.44 0.855
Whole-grain starchy foods 1.59+1.53 1.4611.71 0.073 Eggs 1.94+2.56 1.70+1.89 0.713
Full-fat dairy 0.21+0.37 0.15+0.33 0.077 Oil-based cooked vegetables 2.60+2.34 2.45+2.55 0.238
Low-fat dairy 0.49+0.61 0.51+0.57 0.265 Savoury and puff pastry snacks 1.58+1.61 1.72+1.88 0.497
Full-fat cheese 1.69+1.39 1.93+1.75 0.478 Sweets 8.71+7.08 8.4617.00 0.674
Low-fat cheese 0.26+0.48 0.35+£0.59 0.266 | Legumes 2.0611.84 2.04+1.69 0.721
Fruits 2.37+1.74 2.27+1.64 0.743 | Fast food 1.3611.67 1.51+1.77 0.402
Fresh fruit juice 0.22+0.29 0.15+0.26 Fish 2.77+2.38 2.37+2.17 0.117
Fruit drinks 0.07£0.15 0.0610.12 0.990 @ Fatty fish 1.39+1.43 1.17+1.26 0.191
Vegetables 4.32+2.59 4.42+2.94 0.958 ' Poultry 2.64+2.74 2.31+2.25 0.860
Potatoes 2.331£2.09 2.43+2.41 0.869  Fried food 2.21+2.49 2.62+2.49

Nuts 5.90+7.61 4.3516.46 0.079 Sweetened soft drinks (portions/day) 0.07+0.18 0.07+0.16 0.148
MUFAs rich foods 0.3610.44 0.41+0.49 0.786 = Unsweetened soft drinks (portions/day) 0.05+0.14 0.05+0.15 0.748
Sauces 0.93+1.47 1.48+2.30 0.072 | Tea (portions/day) 0.22+0.42 0.16+0.31 0.257
Spreads 0.13£0.26 0.18+0.33 0.974 | Alcohol drinks (portions/day) 0.39+0.47 0.39+0.47 0.723
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Model 1 Model 2
OR 95% Cl OR 95% Cl
efined starchy foods (portions/day) 1.143 1.007-1.296 1.162 1.021-1.322
heese full fat (portions/day) 1.172 0.992-1.386 1.192 1.001-1.418
ast food (portions/ week) 1321 1.108-1.576 1.345 1.123-1.612
weet spreads and sugar (portions/day) 1.175 1.002-1.378 1.188 1.009-1.400
auces (portions/day) 1.215 1.059-1.393 1.203 1.045-1.385
ried food (portions/ week) 1.130 1.017-1.256 1.128 1.012-1.258
Fish (portions/week) 0.859 0.766-0.962 0.845 0.751-0.950
Fatty fish (portions/ week) 0.790 0.658-0.948 0.769 0.636-0.931
Nuts (portions/day) 0.954 0.919-0.991 0.947 0.910-0.984

Model 1: Model adjusted for age, gender & energy intake

Model 2: Model adjusted for age, gender, energy intake, pack-years & PAL




Model 1 Model 2
OR 95% CI OR 95% CI
Refined starchy foods (portions/day) 1.143 1.007-1.296 1.162 1.021-1.322
Cheese full fat (portions/day) 1.172 0.992-1.386 1.192 1.001-1.418
Fast food (portions/ week) 1321 1.108-1.576 1.345 1.123-1.612
Sweet spreads and sugar (portions/day) 1.175 1.002-1.378 1.188 1.009-1.400
Sauces (portions/day) 1.215 1.059-1.393 1.203 1.045-1.385
Fried food [nartions/ week) 1120 1.017-1 25A 1198 1.012-1 258
“ish (portions/week) 0.859 0.766-0.962 0.845 0.751-0.950
“atty fish (portions/ week) 0.790 0.658-0.948 0.769 0.636-0.931
\luts (portions/day) 0.954 0.919-0.991 0.947 0.910-0.984

Model 1: Model adjusted for age, gender & energy intake

Model 2: Model adjusted for age, gender, energy intake, pack-years & PAL



Foods Prudent High protein Unsaturated FA
Olive oil-based cooked vegetables - 0.745 - -
Legumes - 0.669 - -
Potatoes 0.358 0.540 - -
Fruits & Vegetables - 0.528 - -
Fatty fish - 0.510 - -
Poultry - - 0.740 -
Eggs - - 0.682 -
Red meat 0.460 - 0.575 -
Nuts - - - 0.654
Chocolate - - - 0.604
Foodsrich in unsaturated FA - - - 0.595
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Foods Fast-food type High protein Unsaturated FA
Fast-food main dishes 0.703 - -
Sugar-sweetened soft drinks 0.655 - -
Fried potatoes 0.644 - -
Savory and puff pastry snacks 0.471 - -
0.358 - -
Poultry - 0.740 -
Eggs - 0.682 -
Red meat 0.460 0.575 -
Nuts - - 0.654
Chocolate - - 0.604
Foodsrich in unsaturated FA - - 0.595
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Foods Fast-food type Prudent Unsaturated FA
Fast-food main dishes 0.703 - -
Sugar-sweetened soft drinks 0.655 - -
Fried potatoes 0.644 - -
Savory and puff pastry snacks 0.471 - -
Olive oil-based cooked vegetables - 0.745 -
Legumes - 0.669 -
Potatoes 0.358 0.540 -
Fruits & Vegetables - 0.528 -
Fatty fish - 0.510 -
0.460 - -
Nuts - - 0.654
Chocolate - - 0.604
Foodsrich in unsaturated FA - - 0.595
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Foods Fast-food type Prudent High protein
Fast-food main dishes 0.703 - -
Sugar-sweetened soft drinks 0.655 - -
Fried potatoes 0.644 - -
Savory and puff pastry snacks 0.471 - -
Olive oil-based cooked vegetables - 0.745 -
Legumes - 0.669 -
Potatoes 0.358 0.540 -
Fruits & Vegetables - 0.528 -
Fatty fish - 0.510 -
Poultry - - 0.740
Eggs - - 0.682
Red meat 0.460 - 0.575
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NAFLD Model 12 Model 2t Model 3¢ Model 44

OR 95% Cl ] OR 95% CI =] OR 95%: CI ] OR 95% Cl P
a1 Ref Ref Ref Ref
Q2 1.192 D.631-2.253 0.589 1.276 D.664-2.453 0.465 1.720 D.788-3.755 0.173 1.822 D.810-4.100 0.147
Q3 1.399 0.741-2.641 0.301 1.638 0.834-3.216 0.152 2.194 0.973-4.945 0.058 2.296 0.977-5.395 0.056
Q4 1.730 0D.928-3.226 0.085 2.629 1.250-5.532 3.9040) 1.571-9.682 4,243 1.589-11.328
“Model 1: unadjusted
Emniodel 2: adjusted for age, sex, energy intake
“ Model 3: adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of Mets
“Model 4:

adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of Mets, the other 3 dietary patterns
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NAFLD Model 12 Model 2b Model 3¢ Model 44

OR O5% Cl ] OR O5% CI ] OR g5%: CI ] OR 95% CI p
Q1 Ref Ref Ref Ref
Q2 0.633 0.340-1.178 0.149 0,554 0.,293-1.050 0070 0,841 0.301-1.366 0.249 0.753 0.232-1.670 0.485
Q3 0.751 0.405-1.390 0.362 0,653 0.3246-1.235 0.190 0.946 0.450-1.9290 0.584 1.098 0.504-2.390 0.815
Qa9 0.644 0.245-1.201 0O.16868 0.585 0.2032-1.1282 0.109 0.576 0.262-1.2632 0.1882 0.700 0.202-1.627 0.407F
*fModel 1: unadjusted

Epdadel 2:
“ Model 3:
“Model 4:

adjusted for age, sex, energy intake
adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of Mets
adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of Mets, the other 3 dietary patterns
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NAFLD Model 1= Model 2t Model 3¢ Model 44
OR 95% Cl P OR 95% CI [+ OR 95% CI P OR 95% CI o]

Qi Ref Ref Ref” Ref

Q2 1.188 D.647-2.181 0.57/9 1.239 D.664-2.314 0.501 1.528 0.724-3.227 0.266 1.856 D.837-4.120 0128
Q3 0.581 D.30&6-1.102 0.096 0.630 D.326-1.218 0.169 0.662 0.201-1.457 0.305 0.685 0.302-1.553 0.365
Q4a 0.212 0.489-1.699 0.771 1.094 0.555-2.157 0.795 1.450 0.645-3.262 0.368 1.&677F 0.716-3.931 0.234
“podel 1: unadjusted

Eniodel 2: adjusted for age, sex, energy intake
“ Model 3: adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of MetS
“Model 4:

adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of Met5, the other 3 dietary patterns

84



MNAFLD Model 12 Model 2b Model 3¢ Model 44
OR 95% CI =] OR 95% CI 2] OR 95% CI =] OR 95% CI =]

Ql Ref Ref Ref

g2z 0.662 0.354-1.239 0.197 0.565 0.296-1.078 0.083 0.443 0.205-0.961 0.497 0.224-1.102 0.085
Q3 0.987 0.536-1.819 0.968 0.862 1.622 0.646 0.949 0.451-1.996 0.B89 1.135 0.524-2.457 0.749
4 0.686 0.366-1.286 0.240 0.618 1.187 0.148 0.647 0.299-1.400 0.2&69 0.824 0.367-1.850 0640
“model 1t unadjusted

Epdodel 2: adjusted for age, sex, energy intake
“Model 3: adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of Mets
2 pdodel 4:

adjusted for age, sex, energy intake, PAL, pack-years, education years, presence of Met5, the other 3 dietary patterns
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Fast-food type

Prudent

High protein

Unsaturated FA

AST

ALT

AST/ALT

TG

FPG

LnFins

LnHOMAIR

LnNnCRP

Uric acid

Model 12

Model 2P

Model 12

Model 2P

Model 1°

Model 2P

Model 12

Model 2P

Model 1°

Model 2P

Model 12

Model 2P

Model 1°

Model 2P

Model 12

Model 2P

Model 1°

Model 2P

Beta

-0.403

-0.418

-0.165

-0.567

-0.014

-0.002

-2.877

-4.888

0.196

-0.058

0.005

0.021

0.004

0.025

0.048

0.054

0.302

0.294

SE

0.462

0.503

0.803

0.875

0.019

0.020

3.032

3.203

0.631

0.635

0.027

0.027

0.030

0.029

0.025

0.026

0.075

0.081

0.383

0.406

0.838

0.517

0.445

0.920

0.343

0.128

0.756

0.927

0.850

0.420

0.710

0.379

0.063

apModel 1: adjusted for age, sex, energy intake, presence of NAFLD

EmModel 2: adjusted for age, sex, energy intake, presence of NAFLD, PAL, pack-years, education years, presence of MetS, the other 3 dietary patterns

Beta

-0.167

-0.263

0.335

0.057

.269 *10°

0.004

-3.535

-5.960

0.576

0.176

-0.047

-0.044

-0.040

-0.040

0.002

0.002

-0.226

-0.153

SE

0.426

0.449

0.740

0.780

0.017

0.018

2.791

2.843

0.581

0.566

0.025

0.024

0.027

0.026

0.023

0.024

0.065

0.072

0.696

0.5589

0.651

0.942

0.999

0.814

0.206

0.322

0.756

0.058

0.071

0.147

0.127

0.927

0.931

Beta

0.358

0.151

-0.153

-0.377

-0.005

-0.005

-1.573

-1.777

-0.819

-0.808

0.011

0.012

0.001

0.001

-0.004

-0.002

0.038

0.051

SE

0.445

0.483

0.773

0.840

0.018

0.019

2.932

3.096

0.604

0.609

0.026

0.026

0.028

0.028

0.025

0.026

0.073

0.077

P

0.421

0.755

0.843

0.654

0.778

0.779

0.592

0.566

0.176

0.186

0.659

0655

0.963

0.964

0.871

0.937

0.609

0.511

Beta

-0.405

-0.477

-1.038

-1.099

0.018

0.020

-4.035

-5.211

-0.711

-0.742

-0.068

-0.061

-0.071

-0.064

-0.001

-0.001

-0.133

-0.090

SE

0.411

0.423

0.713

0.736

0.017

0.017

2.696

2.678

0.562

0.535

0.024

0.023

0.026

0.025

0.023

0.023

0.068

0.069

0.326

0.292

0.147

0.136

0.271

0.238

0.135

0.053

0.207

0.166

0.970

0.979

0.053

0.193
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Controls (N=217) Cases (N=134) P

Physical activity habits

Exercise (%Yes) 49.5 32.1
PAL 1.4310.22 1.38+0.23
Sleep duration/day (hours) 7.07+£1.17 7.16%£1.22 0.506
TV viewing (hours/day) 1.59+1.72 2.24+2.5
Smoking habits

Smokers (%)

Current 33.6 29.9
Ex 13.8 26.1
Never 52.5 44
Age at smoking start (years) 20.15+5.71 19.45+4.07 0.366
Number of cigarettes/day 15.61+£12.01 20.12+15.85
Years of smoking 21.53+9.72 25.93+10.67

Pack-years 8.08+13.71 15.19+24.49



OR 95% ClI p
Physical activity habits
Exercise (Yes) 1.535 0.843-2.796 0.161
PAL 0.349 0.092-1.328 0.123
Sleep duration/day (hours) 1.143 0.883-1.480 0.310
TV viewing hours/day 1.031 0.878-1.210 0.709
Smoking habits
Age at starting smoking (years) 0.905 0.826-0.991
Number of Cigarettes/day 0.993 0.964-1.022 0.620
Years of smoking 1.058 1.004-1.115
Pack-years 1.004 0.987-1.022 0.617

Logistic regression models were adjusted for age, gender and BMI
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BETA SE
Pack-years
ALT (U/L) -0.074 0.037
HDL (mg/dL) -0.136 0.036
TGs (mg/dL) 0.428 0.141
Uric acid (mg/dL) -0.006 0.003
Sleep duration/day (hours)
TGs (mg/dL) 4422 2.140
TV viewing hours/day
AST (U/L) 0.742 0.193
FPG(mg/dL) 1.010 0.259
LnCRP (mg/L) 0.026 0.012

Linear regression models were adjusted for age, gender, BMI & NAFLD status
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Fish (portions/week)

12.007

10.00+

8.00+

6.00—

4.007

2.00+

.00+

OR = 1.503, 95% CI: 1.094 - 2.064

p-value interaction = 0.012

p-value = 0.807

p-value = 0.001

T
Controls

Cases

NAFLD

TM6SF2
rs58542926

Bce
CJGA + AA

Fatty fish (portions/week)

6.007

5.00

o
o
o

1

-

o

o
|

=
o
o

|

1.00+

.00+

p-value interaction = 0.047

OR = 1.693, 95% CI: 1.006 — 2.847

p-value = 0.726

-

p-value = 0.001

T
Controls

NAFLD

T
Cases

TM6SF2
rs58542926

[ [
OJGA + AA
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Model 1 Model 2
OR 95% Cl p* OR 95% Cl p*
TM6SF2 rs58542926-A * Fish (portions/week) 1.442 1.061-1.96 0019  1.503 1.094-2.064
TM6SF2 rs58542926-A * Fatty fish (portions/week) 1.604 0.9688-2.655 0.066 1693 1.006-2.847 0.047

Dominant model of inheritance assumed.

*Bonferroni correction was applied and level of statistical significance was set to a=0.017

Model 1: linear regression model adjusted for age, gender, energy intake, rs58542926 genotype, fish intake
Model 2: model further adjusted for PAL, pack-years
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Mean TG levels + 2SE (mg/dL)
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Model 1 Model 2

BETA SE p* BETA SE p*

TM6SF2 rs58542926-A * "Prudent" dietary pattern 20.53 7.57 28.32 2.139 0.033

score

Dominant model of inheritance assumed.

*Bonferroni correction was applied and level of statistical significance was set to a=0.0125

Model 1: linear regression model adjusted for age, gender, energy intake, NAFLD status, rs58542926 genotype, “Prudent” dietary pattern score

Model 2: linear regression model adjusted for age, gender, NAFLD status, rs58542926 genotype, “Prudent” dietary pattern score, education years, pack-years, PAL,
MetS, energy intake
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Model 1 Model 2
BETA SE p* BETA SE p*
GCKR rs780094-A * TV viewing hours 1.088 3.476 1.079 3.453

Additive model of inheritance assumed.
*Bonferroni correction was applied and level of statistical significance was set to a=0.0125

Model 1: linear regression model adjusted for age, gender, BMI, NAFLD status, rs780094 genotype, TV viewing hours
Model 2: linear regression model further adjusted for exercise (Yes/No)
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