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Definition of NAFLD o2
(Non-Alcoholic Fatty Liver Dls%ase)

QP N

= @
\
Hepatic steatosis (with or without mflaer?’ajg{@@ and fibrosis)
occurring in the absence of: Soge@,bs\
. _ N &
excessive alcohol consumption 60@ \64}\“

(o)
other causes of hepatic Q|§%a§@% (e.g., virus, medications, iron
overload, autmmmumtgsb %3@

N
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P e’
X2 o0
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Diagnosis W gst‘clusmn (or by assumption?) because no
Iaboratonyﬁe@‘ or imaging technique can unequivocally distinguish
NAF<J‘;\?‘)Q from an hepatic steatosis related to alcohol or other causes



Pitfalls in Diagnosis of NAFLD
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Alcohol intake threshold (e.g. 20 g/day women; 3@ /(;téy men) is
arbitrary and questionable (many people are\xa\BQy@ the threshold)

\e, 6\
Past and not only current alcohol mta@é‘?mght be relevant
’b
Screening for viral causes of hec@é‘\t&l@él‘isease IS not so common

Previous use of hepatotqge@ GLafgs might be underreported and/or

O oo
overlooked ¥ (&
2 00@
Iron overlod wg’s&?’lme‘? damage is often underestimated
\><\

A substam%ﬁactlon of subjects diagnosed with NAFLD might have
a dlfﬁérQent liver disease



The Spectrum of Pathologic Condiy&o‘?ﬁs
in NAFLD o

Normal liver Liver cirrhosis



Tools for Diagnosing NAFLD @@Qé

\o \\’b
Mild-moderate elevation of serum liver enzym@? \6\
Elevated serum liver enzymes is only a ngﬁog&e marker of

NAFLD e@ 6\6‘
Liver enzymes may be in the nogmrél\\rénge in up to 70% of
patients with NAFLD 6\“ 6\

Imaging (UItrasonograph&(;b&'[QﬁRl -MRS)

Imaging has a goa@%qb \ﬁIVI’[y and specificity for the detection
of moderate ar@f‘s@/@re hepatic steatosis

Imaging cgﬁ?nq&*ﬁe used to accurately determine the severity of
liver d%nﬁaé}é (fatty liver vs. NASH)

leergBlop%y (“gold standard”)



Prevalence of NAFLD in the General
Population According to Diagnosti ;Tool
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Elevated liver enzymes and clinical fe@mie(@c’ 2-10%
C‘)O('é{b’bc)\é
NG \Qef
Brighter liver on uItrasoundeg;@,abg{ﬁnatlon 5-20%
g2
(\O \: Q(e
IHTG >5.5% on I\/LR%@‘\% 30-35%
2 .Ooe
fb(,b’& (c,\
Excessctﬂ@yc‘endes on liver histology up to 50%
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Prevalence of Fatty Liver and NASH _<¢

in Obesity from Autopsy and Liver Blop§y°°Stud|es
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Marcos et al - Transplantation 2000; Hilden et al - Scand J Gastroenterology 1977
Lee - Hum Pathol 2000; Gholam et al - Obes Surg 2002



Prevalence of NAFLD In T2DM¢O<e>
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Author

Jimba et al

Targher et al

Williams et al

Reference

Diabetic Med
2005: 22:1141-1145

Diabetes Care
2007: 20: 1212-1218

Zastroenterology
2011; 140: 124-131

Method

Ultrasound

Ultrasound

Liver biopsy




Prevalence of Obesity, Hypertension, ¢
Dysglycemia and Metabolic Syndrome indNAFLD

Framingham Heart Study — Speliotes et al - Hepatology 201Q§€§‘k®1‘§79 1987
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N=2,589; NAFLD diagnosed by ultrasonography



NAFLD is Another Feature of the Metabolic Syndrome

%o
Bonora E & Targher G - Nat Rev Gastroenterol Hepatol 20125& 80‘9\72-381
N




Main Underlying Disorders in the Metabolic Syndtome
Bonora E & Targher G - Nat Rev Gastroenterol Hepatol 2012; 90\’9792 381




Intrahepatic Triglycerides
are Correlated to
Intramyocellular

Triglycerides and to
Visceral Fat in Humans

r =0.84, p<0.001

IHTG[mmol/kg]

15 20 25
IMCL-Sol[mmol/kg]

Hwang et al
Am J Physiol Endo Metab
2007; 293: E1663-E1669
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Visceral @Pass@ssed by MRI
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Intrahepatic Triglycerides
and Intramyocellular
Triglycerides are Correlated
to Insulin Sensitivity in

Humans
Hwang et al
Am J Physiol Endo Metab
2007; 293: E1663-E1669
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IHTG and I(M@ﬁ_,ba@%essed my MRS
Insulinéeﬁsitivity measured by insulin
clamp + tracer technique

» L. 88, p <0.001




Insulin Resistance is an Independent Predictor of Incidg@t CVD
in Caucasian Subjects from the General Populgjton
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Mge€l 15°  Model 2 Model 3 Model 4
N=839, a%ea)ﬁ-mffollow—up 15 years; subjects with symptomatic CVD at baseline excluded
CVD=C§3\8eath, MlI, stroke, TIA, symptomatic PVD, any revascularization. Cases n=118.

Model 1: sex, age, smoking, HOMA-IR; Model 2: + physical activity, LDL-C, hypertension, HbA1c;
Model 3: + HDL-C, triglycerides, BMI; Model 4: + fibrinogen, oxidized LDL, hsCRP, VCAM-1, adiponectin.



Plasma Inflammatory Markers and Hemosl;}at’ic

Factors in Patients with NASH ¢
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Targher G et al — Obesity 2008; 16:1394-139\9)\?’, fé\\"}
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The Wide Spectrum of Pro-Atherogenic:¢
Disorders in NAFLD >




The Wide Spectrum of Pro- -Atherogenice*
Disorders in NAFLD 5
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NAFLD and metabolic diseases 50"’\6@
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NAFLD and preclinical CVD @0@6&5{}\
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Carotid IMT and Carotid Plaques in <
Ultrasonography-Diagnosed NAFIO@?

Brea A et al - Arterioscler Thromb Vasc Biol 2005; 25 6@‘@% 1@%0
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P =0.051

B Contr %Léb& 45@ NAFLD (n=40)
P=0001 & é\é P = 0.001
Total
P =0.021
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Carotid IMT
According to
Severity of NAFLD
and NASH

Targher G et al
Diabetes Care 2006; 29:1325-1330

Data from liver hig@l%

for age, sex, Wﬁ@& BMI, waist,
Y Sy .

hypertens\;bqﬁ, diabetes, lipids,

HOMA-R
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Intimal Medial Thickness

Stage 1 Stage 2 Stage 3
(N=25) (N=13) (N=3)

Fibrosis Stage in NASH




Coronary Angiogram Findings <
With and Without Fatty Liver ®

A
Wong VW et al - Gut 2011; 60: 1721-1727O" 6@\?’

-~

Fatty liver by ultrasonography = 58.2% \e@ é\é

CAD in fatty liver = 84.6%; CAD in normal Iivefgcae%élef%; p<0.001

Fatty liver predicted CAD = adjusted OR 2@3@’#\@5‘.‘% Cl 1.46-3.64)
O AN

Xe
Parameters Foiy liver Mo fatty liver

R
N=612 consecutive coronary angiography study; sigr{j;fm%{%t\&D =76%
\

Left main stem stenosis (%) 0 (0, 0) 0 (0, 0)
Left main stem steatosis =h0%, n (%) 29 (8.1) 22 (8.6)

Left anterior descending artery stenosis (%) 80 (30, 90) 50 (0, 80)
Left anterior descending artery stenosis ==H0%, n (%) 232 (65.2) 135 (52.7)
Left cicumflex atery stenosis (%) 50 (0, 90) 0 (0, 70)
Left cicumflex atery stenosis =500, « (%) 176 (49.4) 88 (34.4)
Right comonary artery stenasis (%) 50 (D, 90) 20 (0, 80)
Right comonary artery dtanosis ==50%, n (%) 188 (52.8) 95 (37.1)

stenosis =50% in ay cononary artery, n (%) 301 (84.6) 164 (64.1)
Triple vessel dsease, n (%) 100 (28.1) 60 (23.4)

I'he percentage stenosis of each coronary artery with respect to s diameter was expressed as the median [IUH ).
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Ultrasonography-Diagnosed NAFLD is aw'
Independent Predictor of CVD in Nondlabetlc

Subjects & @
) 6\0, e
\’b
Author Cases Follow- -up ’bg&iglé ured CVD risk
\Q, ) utcome
>° e‘(’
Jepsen et al NAFLD @p\\ N SMR 2.1
Hepatogastroenterology vs. General <e>\> g CVD death (1.8-2 é)
2003; 50: 2101-2104 Population ¢, ¢ (@ I
@ 49
o
OF AR
Hamaguchi et al tb& Co .
W J Gastroenterol ’e><<’(\ \&{Q’ 7 years Fa:c’;a}[;?rglgon 8 stg 27)
2007; 13: 1579-1584 200 MNONAFLD i
X0 N
RCHIR )
Q" 2T
Haring et al Q¢ NAFLD HR 6.22¢
Hepatology & VS. 7.3 years CVD death (1 9931 6)
2009; 50; 1483-14 No NAFLD et
0\

*Multiple-adjusted




Ultrasonography-Diagnosed NAFLD igzan
Independent Predictor of CVD in F2DM

Targher G et al — Diabetes 2005; 12: 3541 35@@ \\’b

6\
.,,o’b @
Variable Model 1 Model 2\@ \\’° Model 3
Age 1.13 o 1.12
(per 10 yr) (1.07-1.14) 1565? 1@,1%) (1.06-1.14)
Sex 1.48 (46 1.46
(M vs F) (1.1-2.0) & @?1 2-1.9) (1.2-1.9)
Smoking 1422 A% 1.40 1.40
(yes vs. no) (@@%ﬁg,\z\ (REK:) (REK:)
NAFLD & 2 1.84 1.53
(yes vs. no) @6‘{ 00@1 4-2.2) (1.4-2.1) (1.1-1.7)
’b(’b e(‘o\

N=744, follow-up SRS @
Model 1: age se)(e
Model 2: +Q¢4ﬁbklwg‘%lstory diabetes duration, HbA1C, LDL cholesterol, GGT levels, and use

of medl@{fbns (i.e., hypoglycemic, antihypertensive, lipid-lowering, or antiplatelet drugs)
Model 3: + metabolic syndrome



Biopsy-Diagnosed NAFLD as an <
Independent Predictor of CV9°°°

/\\fb AN \%

Author No. | Follow-ypSt WMg#€ured | High
Cases (yegX @3utcome CVD risk
Matteoni et al B & §<‘>\\ Probabl
atteoni et a | X robably
X2 15
Gastroenterology 1999; 116: 1413-1419 Lo CDO(\ &%2’ Lzl yes
Dam-L tal N 3¢
am-Larsen et a DO cf
Gut 2004; 53; 750-755 & z,;é‘ 16.7 Death No
27 QY
Adams et al RO Probably
Gastroenterology 2005; 129: 113- 18?) (\f&e‘ AL e DEENT yes
Ekstedt et al O 0&0\ NASH
stedt et a Q% @
Hepatology 2006 44: 86,‘\55’@7 (O° 122 & DeEElr only
e\’ >
Rafiq et al TN Probably
Clin Gastroent@PH@&%tol 2000: 7: 234238 | 173 le Dl yes
Sodeberg)@ et al Probably
Hepatology 2010: 51: 595-602 == = Dzl yes
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NAFLD and CVD: an Intriguing Negwgrk
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NAFLD and CVD share multiple C{mfb@"\ and patho-
physiological features (e.g. wsoergda\qb@sny and insulin

resistance) 0"

Close correlations O N&FLD with traditional and
nontraditional CVQ«ﬂs@‘%c;tors (mainly those featuring the
Metabolic S?)eri%&%e) make it extremely difficult
understanduq m@NAFLD IS just a statistical marker or a

true Caqs%je{‘actor of CVD
O\QQ



NAFLD and CVD: an Intriguing Netbw‘?ork
of the Four Deadly Slste(;@ o




NAFLD and CVD: an Intriguing Netbw‘?ork
of the Four Deadly Slste(;@ o




From Fatty Liver to Atherosclerosis: the<Einks
Targher G, Day C, Bonora E — NEJM 2010; 363:1341-1&%58’
\ 2
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(Hy ngh inemia)
Glucose PAI-1, Fibrinogen
(Hyperglycemia) (Thrombophilia)
X0
X° TR
VLDLQLQB > — -'
(Dgs\glﬂ?’lbgémla) * ' JGT
G\Q’Q (Oxidant Stress)

CRP, IL-6
(Inflammation)



NAFLD and CVD: Marker or Causal Faétor?
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Common
Factor(s)

Visceral Fat
Insulin Resistance
Metabolic Syndrome




Intra-Hepatic Rather than Visceral Fat is Linked,to
Increased VLDL Secretion Rate and Insulin Re\s&tance

in Skeletal Muscle and Adipose Tlss,c@ 3
Fabbrini et al — PNAS 2009; 106: 15430-18835¢2"
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Coronary Stenosis and Fatty Liver _<°

O

With or Without the Metabolic Syndg@‘ﬁw

Assy et al - Radiology 2010; 254: 393- 400 g\’b ,&\\’b
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Controls All fatty liver  Fatty liver +MS  Fatty liver -MS

N= 61; fatty liver by CT scan; CAD by CT coronary angiography



Prevalence of CVD in T1DM with N@EﬂfD

Targher G et al — J Hepatol 2010; 53: 713-718 be&°\¢
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NAFLD and CVD - Conclusions (1 g

Many prospective population-based studies ha\ge Lmﬁltatlons
because they only used surrogate indexes of NAE\LQ\(% g., serum
GGT or ALT). N 0\@@

N
Ultrasonography-based studies are rQ)eFe @t‘é?able but many of
them were not exactly population- lg@sg\db and they often did not
adjust for all potential confoundng@“fagstbrs

&2
In these studies a substagtvael {mmber of subjects might have a
different kind of liver %I%‘é&\@é and among those with NAFLD a
remarkable fraction s NﬁSH

Q
Histology- basegb‘slg@hes were restricted to selected subjects and
included re‘l%\Qtly@Iy few individuals so they had insufficient

stahshga@*“pavﬁer
Ne\%rtheless



NAFLD and CVD - Concluswns\ggf

e"o RS
The association of NAFLD with preclinical a@ﬂ) g{ﬁncal CVD
seems to have strength, consistency, tempqzﬁﬁt;@’énd biological

X0
plausibility. e@\ 6\6’@

The association is certainly me\qié?gae by the concomitant
presence of visceral obesity, @Qué(néremstance dyslipidemia,

hypertension, dysglycemia (| @OQ’ giditions featuring the metabolic

(2 Q
O 3\
syndrome). Q \@»6

There Is some egqﬁbeomologlcal clinical and experimental
evidence that th@éagsffc:latlon might be partially independent of
these condltlg@é &

Many f@@f@r\@ﬂ?’mght play a role in the direct link between NAFLD
anszQ?\/D Among them, inflammation, oxidant stress and
thrombophilia might be crucial.



NAFLD and CVD - Concluswns\@f
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Although the finding of NAFLD should prompt t@\% @re careful
surveillance of subjects also from a C\@° @@f’spectlve the
opportunity to carefully identify NAFLD | zbr@é? to improve CVD
risk assessment and/or to reduce CVQO‘oLgé’omes with a targeted

treatment (once available) need%ﬁb bﬁé substantiated by more

data and by specific trials. geéoe%zé\

Meanwhile it is reasonagl@ Em\gelleve that finding NAFLD in a

subject without any g@ébugo@ of the metabolic syndrome should
deserve the greatest qtd@ntlon



The end
Thank you so much

Verona
The Opera at the Roman Arena



