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C.A. maschio 68 anni, BMI:32, CV: 109 cm

Familiarita positiva per ipertensione e diabete (padre e
fratello) ed epatopatia (fratello)

ldraulico in pensione

Alimentazione ricca di carboidrati e grassi animali; alcol max
20 gr/die; ex fumatore

APR: ipertensione dal 1997 in terapia; diabete tipo 2 dal
2011; IRC; pregressa asportazione polipi colon con displasia
di basso grado;, dal 2010 riscontro di iperGGT ad
andamento oscillante e lieve movimento transaminasi




CASO CLINICO

* Esami ematochimici disponibili: 2011 => glicata 7,7%,
creatinina 1,25 mg%, AST 34 U/l, ALT 40 U/I, GGT: 210 U/,
LDL120 mg%, TG: 187 mg%.

 Ecografia addome: epatomegalia steatosica, margini
arrotondati, non lesioni focali, non formazioni litiasiche della

colecisti, coledoco nella norma
* RMN A.S.: epatomegalia steatosica senza lesioni focali, VB di

norma, non segni stenosi o litiasi
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QUALI ESAMI CHIEDERE A QUESTO
PAZIENTE PER DEFINIRE IL QUADRO
EPATICO?



SPECTRUM OF LIVER DISEASE IN DIABETES

ABNORMAL LIVER ENZYMES
CIRRHOSIS

HEPATOCELLULAR CARCINOMA
ACUTE LIVER FAILURE
HEPATITIS C

NAFLD

K. G. Tolman, Diabetes Care, 2007



NAFLD
Encompasses the entire spectrum of fatty liver disease in individuals * < ut significant
alcohol consumption, ranging from fatty liver to steatohepa*’ \\QG *hosis.
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Nutrients 2013, 5. 4093-4114: doi:10.3390/nu5104093



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

NAFLD
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HEPATOLOGY, Vol. 55, No. 6, 2012



Table 2. Common Causes of Secondary Hepatic Steatosis

Macrovesicular steatosis

- Excessive alcohol consumption  e—)
- Hepatitis C (genotype 3)

- Wilson's disease

- Lipodystrophy

- Starvation

- Parenteral nutrition

- Abetalipoproteinemia

- Medications (e.g., amiodarone, methotrexate, tamoxifen, corticosteroids)

Microvesicular steatosis

- Reye’s syndrome

- Medications (valproate, anti-retroviral medicines)

- Acute fatty liver of pregnancy

- HELLP syndrome

- Inbom errors of metabolism (e.g., LCAT deficiency, cholesterol ester storage
disease, Wolman disease)

HEPATOLOGY, Vol. 55, No. 6, 2012



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

soTnmendations

7. When evaluating a patient with suspected
NAFLD, it is essential to exclude competing etiolo-
ies ﬁ)r steatosis and co- existing common chronis

iron saturation, eyeuﬂ”y in the context of homozy-
gote or heterozygote C282Y HFE mutations may
warrant a liver biopsy. (Strength — 1, Evidence - B)
9. High serumTiters of autoantibodie> in associa-
tion with other features suggestive of autoimmune
liver disease (very high aminotransferases, high globu-
lin) should prompt a more complete work-up for auto-
immune liver disease. (Strength — 1, Evidence - B)

HEPATOLOGY, Vol. 55, No. 6, 2012



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

NAFLD Fibrosis Score: age, BMI, IFG or diabetes,
AST, ALT, platelet count and albumin (low/medium

or high risk of advanced fibrosis)
Diabetic Medicine 2015 Feb 12

NAFLD Fibrosis Score may be used for identifying
patients who are at risk for steatohepatitis and
n(/vance(/ lenoszs (Strength — 1, Evidence - B)

with suspected NAFLD in whom competing etiologies
for hepatic steatosis and co-existing chronic liver dis-
eases cannot be excluded without a liver biopsy.
— 1, Evidence - B)

HEPATOLOGY, Vol. 55, No. 6,

2012



CASO CLINICO <

~
y &
A

7
.

_—

 Ematochimici (consulenza gastronterologica): glicata 6,4%,
glicemia 113 mg%, creatinina:1,29 mg%, AST 30, ALT 35,
GGT 295, bilirubina tot 0,7, colesterolo tot 144, HDL 80,
trigliceridi 48, Fe 79, transferrina 292, ferritina 151, HbsAg
neg, antiHCV neg, ANA pos 1:320, AMA/ASMA/antiLKM,

ANCA negativi

 VEROSIMILE NAFLD IN PAZIENTE IPERTESO, DIABETICO,
OBESO



CASO CLINICO 2

 Ematochimici (consulenza gastronterologica): glicata 6,8%,
glicemia 115 mg%, creatinina:1,21 mg%, AST 27, ALT 27,
GGT 375, bilirubina tot 1, colesterolo tot 175, HDL 90,
trigliceridi 56, ferritina 189, HbsAg neg, antiHCV neg, ANA
pos 1:320. Dopo astensione assoluta da alcol per 30 gg:
AST/ALT 36/52, GGT 350, bilirubina tot:1

* Fibroscan non eseguibile per spessore sottocutaneo > 2 cm
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PAZIENTE PRENOTATO PER BIOPSIA EPATICA
PER DEFINIZIONE EZIOLOGICA
DELL EPATOPATIA (AlI?/NASH?) E
GRADING/STAGING



Review Article

Practical approach to non-alcoholic fatty liver disease in
patients with diabetes

Abnormal liver function tests and/or
ultrasound showing fatty liver.

LIVER SCREEN*
Drugs
Alcohol
TViruses

Autoantibodies NAF[_¥)

Iimmuncglobulins

Calculate £ 1/Hrisk SEE—
NFS
l—e Low Risk

FIGURE 1 Diagnosis and risk stratification of patients with diabetes who are likely to have non-alcoholic fatty liver disease (NAFLD) based on the
authors” opinions. *A complete liver screen would additionally include testing for a1-antitrypsin, caeruloplasmin and alphafetoprotein. YChronic
viral infection should be excluded by testing for hepatitis B virus surface antigen and antibodies against hepatitis C virus. NFS, NAFLD fibrosis score,

Diabetic Medicine 2015 Feb 12
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Focus on emerging drugs for the treatment of patients with
non-alcoholic fatty liver disease

The therapeutic management targets
of NAFLD are evolving; “treat the
patient” and “treat the liver” should
be both considered



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

Recommendations
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(Strength — 1, Evidence - B)

HEPATOLOGY, Vol. 55, No. 6, 2012



There are limited randomized intervention study to generate
evidence based dietary recommendations for NAFLD.

a “qualitative rather than quantitative” weight loss must be
considered as the cornerstone for the treatment of her~*",_\yo\\¢ s
etd
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Nutrients 2013. 5. 4093-4114: do1:10.3390/nu5104093



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

Recommendations

sis). (bt;engt; —

26. The type, safety an(l eﬁﬁuu y of foregut bariat-
ric surgery in otherwise eligible obese individuals
with established cirrhosis due to NAFLD are not
established. (bﬁeizgtb = I sz/zty B)

HEPATOLOGY, Vol. 55, No. 6, 2012






ORIGINAL ARTICLI

A Placebo-Controlled Trial of Pioglitazone
in Subjects with Nonalcoholic Steatohepatitis

55 patients with impaired glucose tolerance or type 2 diabetes and
liver biopsy-confirmed nonalcoholic steatohepatitis to 6 months of
treatment with a hypocaloric diet (a reduction of 500 kcal per day in
relation to the calculated daily intake required to maintain body
weight) plus pioglitazone (45 mg daily) or a hypocaloric diet plus
placebo.

NEJM2006
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ORIGINAIL ARTICLE

A Placebo-Controlled Trial of Pioglitazone
in Subjects with Nonalcoholic Steatohepatitis
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Figure 1. Plasma Aspartate Aminotransferase (Panel A} and Alanine Aminotransferase (Panel B) Concentrations during the Run-in Period
{weeks —2 to 0], the Treatment Period (Weeks 0 to 24, Shaded Area)l, and the Post-Treatment Follow-up Period (Weeks 24 to Z8); Hepatic Fat
Content Assessed by Means of Magnetic Resonance Spectroscopy before and after the Study Treatment (Panel C); and Plasma Adiponec-
tin Concentrations before and after the Study Treatment (Panel D).
in Panel A P<0.01 for the comparisons between pioglitazone and placebo at weeks 12 through 28, and P-0.04 for the comparison st
week 16. In Panel B, P<0.01 for the comparisons at weeks 16 through 28, and P—-0.04 for the comparison a2t week 14, In Panels C and D,
P<0.00I for the comparisons of the piogiitazone and placebo groups with the healthy controis both at basaine and at 6 mmonths, except
that the comparison of post-treatment plasma adiponectin concentrations in the pioglitazone group and the healthy controls was not
significant. 1 bars and T bars denote standard deviations.




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAIL ARTICLE

A Placebo-Controlled Trial of Pioglitazone
in Subjects with Nonalcoholic Steatohepatitis
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Figure 3. Mean Scores for Inflammation (Panel A), Ballooning Necrosis (Panel B), Steatosis (Panel C), and Fibrosis
{(Panel D) in Liver Biopsy Specimens.

One subject in the progitazone group declined to undergo the end.of.study liver biopsy (for that subject, only
metabolic data were included). Between.group differences were compared by means of the Wilcoxon rank-sum test
Within.group differences (before vs. after treatment) were compared by means of the Wilcoxon signed.rank test.
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ORIGINAL ARTICLE

Pioglitazone, Vitamin E, or Placebo
for Nonalcoholic Steatohepatitis

247 adults with nonalcoholic steatohepatitis and without diabetes receive
pioglitazone at a dose of 30 mg daily (80 subjects), vitamin E at a dose of 800 U
daily (84 subjects), or placebo (83 subjects), for 96 weeks

primary outcome was an improvement in histologic features of nonalcoholic
steatohepatitis, as assessed with the use of a composite of standardized scores
for steatosis, lobular inflammation, hepatocellular ballooning, and fibrosis

NEJM 2010
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Table 2. Primary Outcome and Changes in Histologic Features of the Liver after 96 Weeks of Treatment.

Variable

Primary outcomey

14 Ao
wects randor

Placebo

Vitamin € Pioglitazone

P Value

Change from Basedline (U/liter)

0001

Sanyal et al NEJIM 2010




Discontinuing TZD therapy has been shown to
cause an immediate NASH recurrence. Long-
term use is required for the achievement of
treatment results; however, the duration can
cause medical complications, such as edema,
congestive heart failure, osteoporosis and
weight gain

World Journal of Gastroenterology 2014 Dec 7;20(45):16841-57



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

Recommendation

20. Pioglitazone can be used to treat steatohepati-
tis in patients with biopsy-proven NASH. However,
it should be noted that majority of the patients who
participated in clinical trials that investigated pio-
glitazone for NASH were non-diabetic and that long
term safety and efficacy of pioglitazone in patients
with NASH is not established. (Strength — 1, Evi-
dence - B)

HEPATOLOGY, Vol. 55, No. 6, 2012



Metformin improves IR by decreasing hepatic glucose production
and increasing skeletal muscle glucose uptake;

This drug also reduces the hepatic expression of TNF-a,a
mediator of hepatic insulin resistance and necro-inflammation;

Increases FFA oxidation and suppresses lipogenesis through AMP-
kinase activation

World Journal of Gastroenterology 2014 Dec 7;20(45):16841-57



Author (reference)
Marchesini et al.!42

Nair et al.143
Uygun et al.}44

Bugianesi et al.}*s

Schwimmer et al.»4¢
Loomba et al.147

Nobili et al.1#8

N
14

15

36

55

10

14

57

Table 4. Selected Studies of Metformin in Patients with NAFLD

Design

Open label
Single arm

Open label
Single am
Open label

Randomized
clinical trial

Open label
Single arm
Open label
Single arm
Open label

None

None
Calorie-restricted
diet
Calorie restricted
diet
None

None

Antioxidant

Population

Adults
Mostly
nondiabetic
Nondiabetics
Nondiabetics

Non-diabetics

Nondiabetics
Nondiabetics

Nondiabetics

4 mo

12 mo

6 mo

12 mo

6 mo

48 wks

24 months

Liver
Enzymes

Histology
Not evaluated

Improved inflammation

Improved inflammation

Improved steatosis,
inflammation and
fibrosis

Not evaluated

Improved steatosis and
inflammation
No difference




Effect of Vitamin E or Metformin for Treatment
of Nonalcoholic Fatty Liver Disease

in Children and Adolescents
The TONIC Randomized Controlled Trial

To determine whether children with NAFLD would improve from therapeutic
intervention with vitamin E or metformin

Daily dosing of 800 IU of vitamin E (58 patients), 1000 mg of metformin
(57 patients), or placebo (58 patients) for 96 weeks

The primary outcome was sustained reduction in alanine aminotransferase (ALT) defined
as 50% or less of the baseline level or 40 U/L or less at visits every 12 weeks from 48 to 96
weeks of treatment. Improvements in histological features of NAFLD and resolution of
NASH were secondary outcome measures.

JAMA,2011



Table 2. Primary Outcome: Sustalned Reduction In ALT Level by Treatment Group

S

P

Value®

I 1
Vitamin E Metformin

V(r;ainéré)E M(gt??\l)m & vs Placebo vs Placebo
Sustaned reduction in ALT leval, No. (36) [a5% Ci]° 15 (26) [15 to 39] a{16) [7 to 28] ’b’ 26 83
Relative efficacy vs placebo, % (85% CI)°© 50 (-36 to 206) -9 ({-140 o 109 Q
Change in ALT lovel from basdline, maan (86% CI). /L9 O®
Weeak 24 492 (-64410-33.9 -3.0{-21.1"* () O 09
Weaek 48 _AA5(-60310-28.7) —11.7{-4F G) Q . 52
Week 72 -442 (-6691t0-225 -205/¢ o)@ 29 51
Weok 96 483 (-66810-208) 49 o) 07 40
Abbreviations: ALT, alanine aminotransferass; Cl, confidance interval 9 Q fb .K ; &
L outcome for continuous outcomas

=Hasad 0n y” test for binary outcomes or analysis-of-covariance model regressing change frorm N
®Sustaned reduction defined as ALT =40 U/L or =0.5x basaine ALT leval at 48-, 60-, 72 @ Q \
_ware missing either at week 96 or at all 4 vsits from week 43 to week 84; numbers i fb, 0

< Relative efficacy vs placebo=(1 —relative risk) » 100. 6,

dNumber of patients with complete data was similar across freaiment groups at ear” Q

Jted as no sustained reduction if data
d piacebo groups, respectively

Placebo
(n = 47)

P Value®

I
Vitamin E Metformin

vs Placebo vs Placabo

No. (%) improved [95% Ci]

Fibrosis socore 'K@ ’&@ . \Q\Q '\Q

Meaan change (96% CI) & .®

Steatosis score

<
No. (%) improved [95% CI] s\\(:b O QQO fo\ 26 {52) [37 to 66]
N

Mean change {86% Cl)

Lobular infliammation score Q
&

No. (%) improved [85% C

Mean change (5% C! (9

No. (%) improved [95.

Ballooning degeneratior O Q . (:b
ALY

Mean change (95% Cl)

Change in NAFLD activity scare, . Q"? /b 18(-24t0-12) -14

Resoiution of NASH, No. (%) [95% (., 6\ 25(58) 42 10 73] 16

Q" 4301050 19 (40) [26 1o 56 71 72

OO 4(-0.7 1o -0.0) 02 (-06t00.1) 48 60

N\ 19 (40) [26 to 56] 18 25

Q\/Q \be Q _0.6{-09t0-0.2) 0.4 (-081t0 -0.1) 21 50
\fbo &(J \’b’»K 50 23 (46) [32 fo 61] 20 (43) [28 1o 59) 89 73
Qs \\Q. ,-02) 03(-0510-0.0) 03(-0610-0.1) 14 a7

. \\ (JQJ 4) 120 o 50] 22 (44) [30 to 50] 10 21) [11 10 36] 02 02
N O 2{-081t0-0.3) -0.3 (-0.6 1o -0.0) 01021003 006 04
XX 1 (1.7 to -05) 07(-1310-02) 02 25

(41) [26 to 58] 11 (28) [15 1o 45] 006 23

Abbraviations: Cl, confidence ntarval; NAFLL @ sty fiver disease; NASH, nonagicoholic steatohapatits
2P values derived from either x* tast for binary « ( 9
outcome for continuous ouicomes.

« andysis-of-covariance model regressing change from basaiine to 96 woeks on freatment group and bassine vaue of the

2 Defined as number of patients with no NASH at waea. 96 among patients with bordarling or definite NASH at bassline. Excludas 7, 11, and 8 patients wath no NASH at baseline in vitamin

E, metiormin, and placebo groups, respectivaly

JAMA,2011



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

Kecommendation

19. Metformin has no significant effect on liver
histology and is not recommended as a specific treat-
ment for liver disease in adults with NASH.
(Strength — 1, Evidence - A)

HEPATOLOGY, Vol. 55, No. 6, 2012



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

21 amin E (o-tocopherol) admimmiveeag
taily dose of 800 1U/day improves liver /nstology
non-diabetic adults with biopsy-proven NASH and
therefore it should be considered as a first-line phar-
gtherapy for this patient population. (Streng
1 Qll(l z -

22. Until further data supporting its effectiveness
become available, vitamin E is not recommended to
treat NASH in diabetic patients, NAFLD without
liver biopsy, NASH cirrhosis, or cryptogenic cirrhosis
(Strength - 1, Quality - C)

=1t is premature to recommend omega-3~Y«
acids for the specific treatment of NAFLD or NASH
but they may be considered as the first line agents to
treat hypertriglyceridemia in patients with NAFLD.
weyoth — 1, Quality — B)

HEPATOLOGY, Vol. 55, No. 6,

2012



The Diagnosis and Management of Non-Alcoholic Fatty
Liver Disease: Practice Guideline by the American
Association for the Study of Liver Diseases, American
College of Gastroenterology, and the American
Gastroenterological Association

HEPATOLOGY, Vol. 55, No. 6, 2012



Insulin

Fig. 6. Proposed GLP-1R signal transduction scheme. In our previous work, we demonstrated that GLP-1 or exendin-4 increased cyclic adeno-

sine monophosphate (cAMP) production. Here we propose that the GLP-1 action shares key downstream components of the insulin signaling
pathway, including PKC-(, which has been shown to be a key factor in NAFLD.



»Si ipotizza che vi possa essere da parte dei GLP-1 analoghi un effetto diretto a
livello epatocitario, mediato da un recettore specifico presente a livello del fegato.

Samson SL et al. Journal of Diabetes and its complications 2013, 27, 4: 401-406.

Gupta NA, Hepatology 2010; 51:1584-1592.

Glucagon-Like Peptide-1 Receptor Is Present on
Human Hepatocytes and Has a Direct Role in
Decreasing Hepatic Steatosis InVitro by Modulating
Elements of the Insulin Signaling Pathway

—_— - 1.2 . Ak . i N . 4 5
Nitika Arora Gupta, "™ Jamie Mells,” Richard M. Dunham,” Arash Grakoui,” Jeffrey Handy,’

Neeraj Kumar Saxena,” and Frank A. Anania’
Hepatology 2010; 51:1584-1592

A eeEeERy o - 57 kD
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Open Access Protocol

BM) Open Liraglutide efficacy and action in
non-alcoholic steatohepatitis (LEAN):
study protocol for a phase 11
multicentre, double-blinded,
randomised, controlled trial

Matthew J Armstrong,’? Darren Barton,® Piers Gaunt,® Diana Hull,! Kathy Guo,’
Deborah Stocken,4 Stephen C L Gough,5 Jeremy W Tomlinson,s Rachel M Brown,
Stefan G H[:IbSChel',?'B Philip N Ne*m.mcwne,“2 on behalf of the LEAN trial team

7



Dipeptidyl peptidase-4: A key player in chronic liver disease

Minoru Itou, Takumi Kawaguchi, Eitaro Taniguchi, Michio Sata me(\"-e
A g305 \\O Sw \C2 e
Itou M et a/. DPP-4 in liver disease ??’ . O“e de \'\p\d\ 05;\
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= (\OC\( de\ me(\ ' q\ 355\' - and chemokine
1. Tncre \\ \4 . 0(\6 e a\) 65\ e 0 %( - actvity. In addition, DPP-4 is
2. Aopet “:NG'L\ %\.\e‘\‘ ) O%Q(\ (-\Cca 6%?’0\ 0 immune stimulation, binding to and
3. Chemol \ 2 0(\56 \3 \\Q d\e\.a 6%25— degradation of extracellular matrix, and resistant to
ot c de\ \“‘\a . ,&00'- anti-cancer agents. DPP-4 also directly affects lipid
C -\0(\6 X2 d’a 2003' accumulation. GLP: Glucagon-like peptide; ECM:
- ('\d\)l -\(\60‘ SC‘ USP‘ Extracellular matrix; MMPs: Metalloproteinases;
Binding to ECM a{\(‘, d ACO “\._Resistant to anti-cancer agents IL: Interleukin; IFN: Interferon; PPAR: Peroxisome
Inhibition or promo ep e Na y BN - : proliferator-activated receptor; SREBP: Sterol
cell migration and in ., Pr 8 High topoisomerase [T level reguiatory element binding protein.

Degradation of ECM /

Degradation of type IV collagen
Activation of MMPs

Lipid accumulation

Inactivation of PPAR
Activation of SREBP-1¢

ltou M.et al. World J Gastroenterol 2013 April 21; 19(15): 2298-2306




v'l’espressione del mRNA del DPP-4 epatico e significativamente piu alto nei
pazienti con NAFLD rispetto ai soggetti normali.

Miyazaki M et al. Mol Med Rep 2012;5: 729-733

v'|’attivita della DPP-4 sierica e I'espressione epatica della DPP-4 sono correlate
con la steatosi epatica e con il grading della NAFLD

Balaban YH et al. Ann Hepatol 2007; 6: 242-250.

v'Recenti studi hanno dimostrato la capacita degli inibitori della DPP-4 di
migliorare la steatosi epatica sia nell’'animale che nell’'uomo

Shirakawa J. et al. Diabetes 2011; 60: 1246-1257
Yilmaz T. et al. Acta Gastroenterol Belg 2012; 75:240-244

v'E’ stato pubblicato un caso di NAFLD refrattaria alle terapie, trattata con
successo con sitagliptin.

ltou M.et al. Case Rep Gastroenterol 2012; 6:538-544






e ""':;% Goh et al., J Diabetes Metab 2014, 5:8
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Diabetes Mellitus, Insulin, Sulfonylurea and Advanced Fibrosis in Non-
Alcoholic Fatty Liver Disease

Clinical information including demographics, medical history, medication history,
biochemical and histologic variables were ascertained iatients with biopsy
proven non-alcoholic fatty liver disease. We compared characteristics of patients
with and without diabetes and explored potential associations between classes of
drugs as risk factors and advanced fibrosis among the diabetic patients with NAFLD
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Figure 1: Relationship of grade of ballooning to advanced fibrosis in NAFLD
patients with DN

Multivariate analysis of advanced fibrosis
risk factors. Use of insulin and
sulfonylurea were positively associated

. . . ) DM cohort Cross validation 80:20,
with advanced fibrosis. In contrast, the Variable OR: 95% CI | Pvalue | OR:95%Cl | Pvalue
use of statins was negatively associated  |age 109104115 | 0000 | 112 106119 | 0.000
Wlth adva nced fibrosis. Ballooning 209 2.69-11.61 0.000 7.01; 3.01-16.33 | D.000

Uze of Insulin 4 95; 1.6514.88 0004 4.64; 1.351595 | 0015
Use of Sulforylurea | 5.07; 1.87-13.75 0.001 4631431500 | 0011
Usze of Statins 0.31; 0.12-0.78 0.013 0.30; 0.10-0.86 0.025

Covariates included were age, BMI, gender, presence of hypertension, lipids,
histology, use of insulin, metformin, sulformdurea, statin and ACE-IJARB.

OR: Qudds ratio, Cl: Confidence interval.
Table 4: Independent risk factors of advanced fibrosis in DM subjects.

— - = u ] - " "=




Pharmacokinetic and toxicological
considerations for the treatment
of diabetes in patients with liver
disease

Table 4. Clinical practice recommendations regarding the use of glucose-lowering agents in diabetic patients with
various degrees of hepatic impairm

Medications Mild HI Moderate HI Severe HI Feared adverse event
Biguanides

Metformin Caution No use Lactic acidosis®
Sulfonylureas

Glibenclamide (glyburide), glimepiride,
glipizide, gliclazide, gliguidone
Glinides

Repaglinide, nateglinide
Alpha-glucosidase inhibitors

Acarbose, miglitol, voglibose
Thiazolidinediones

Pioglitazone, rosiglitazone

Caution No use Hypoglycemia

Caution No use Hypoglycemia
Probably yes Probably yes Hyperamonemia

Caution No use Hepatotoxicity (?)
(check liver enzymes)
DPP-4 inhibitors

Sitagliptin, vildagliptin, saxagliptin,
linagliptin, alogliptin

SGLT2 inhibitors

Dapagliflozin, canagliflozin, empagliflozin

Probably yes Caution Unknown
{(but no clinical experience

Caution No use Unknown
{but no clinical experience
GLP-T receptor agonists

Exenatide, liraglutide, lixisenatide Probably yes Caution or no use Unknown
(but no clinical experience
insulin and insulin analogs Yes Yes with caution Hypoglycemia

Expert Opin. Drug Metab. Toxicol. (2014) 10(6)



Insulin treatment is frequently required in patients with diabetes
and liver disease. Insulin requirements, however, may vary.

K. G. Tolman, Diabetes Care, 2007



In patients with hepatic encephalopathy who
require high-carbohydrate diets, resulting in
postprandial hyperglycemia, rapid-acting insulin
analogs may be particularly useful

K. G. Tolman, Diabetes Care, 2007



PREVENZIONE

Table 3: The level of available evidence and grade of recommendations for treatment of NAFLD.

Intervention Outcome(s) Level of Evidence Recommendation Grade
Weight reduction- exercise Histology-biochemistry 1 A
Vitamin E Biochemistry 2 B*
Metformun (In diabetic patients) Biochemustry 2 B
Pioglitazone Histology-biochemistry 1 A
Probucol Biochemistry 2 B
Betaine Histology-biochemistry 4 C
Ursodeoxycholic acid Biochemustry 2 B*#*
Probiotics Biochemuistry 3 C
Statins (In metabolic syndrome) Imaging-biochemistry 1 AdFE
Angiotensin II receptor blockers Histology-biochemistry 3 CH¥kE

(in metabolic syndrome)
Orlistat (in obese patients) Histology-biochemistry 2 B¥kEk

* One systematic review of poor quality RCTs did not provide evidence on the pros or cons of antioxidant supplements, including vitanun E in NAFLD
or NASH ¥

** In a systematic review, no significant differences were found regarding mortality or improvement m liver function tests observed after treatment
with UDCA ™

*%#2There was no benefit in patients without metabolic syndrome and in the histological features of the NASH with statins ¥

**%* Histological improvement was seen only with telmisartan, perhaps because of its specific PPAR-gamma ligand effect ®

*EEEE Weight reduction was more important than orlistat use, when the beneficial effects of orlistat were studied.!®
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