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TURKIYE
220 yas, 9 Milyon Kisi

Diyabet Epidemisi
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NAFLD ve NASH Tum Dunyada Yaygin

* NAFLD’in Global prevalansi 25.24% (95% CI:. 22.10-28.65)

* NASH’in genel toplumdaki prevalansinin yaklasik 1.5% - 6.45% arasinda

24.13% ~ ~ | : : 27.37%
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Younossi ZM et al. Hepatology. 2016;64(1):73-84.




Yayinlanan Verilere Gore Meta Analitik Global ve

Bolgesel NAFLD Oranlari 2019

Pooled Prevalence of NAFLD: 30.05% (95% confidence interval: 27.88 to 32.32%)
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Tip 2 Diyabetli Hastalarda NAFLD ve NASH

Prevalanslari

Worldwide prevalence of NAFLD
among people with T2DM is 55.5%

In T2DM (US)
51.8%
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* Prevalence of NASH among T2DM is 37.3% (24.7-50.0%)

Younossi ZM. J Hepatol. 2019;70:531-544. ‘*




* Nonalcoholic fatty liver disease (NAFLD) tim dunyada kronik karaciger
hastaliginin en onemli nedenidir.

* NAFLD metabolik sendromun karaciger tutulumu olarak
degerlendirilmektedir ve siklikla obezite, dislipidemi, hipertansiyon ve
diyabet gibi metabolik risk faktorleri ile iliskilidir.

* Tum dinyada artan obezite ve T2 DM oranlari global olarak artan
NAFLD prevalansi ile paralel seyretmektedir.

Nat. Rev. Gastroenterol. Hepatol. 2013; 10: 686-690; Nat. Rev. Gastroenterol. Hepatol. 2018; 15: 11-20; Cell 2021 184, 2537-2564
Younossi Z, Golabi P, Paik J et al. Hepatology. 2023;77:1335-1347



Alkolik olmayan yagli karaciger Spektrumu

Nonalkolik Steatohepatit m

Yag ve beraberinde

: : Karaciger hiicrelerinin
inflamasyon ile

Yag karacigerde

depolanir skartis(nedbe) dokusu yerini 'f P Gl
aplar
Karacigerde en az %5 yag Karacigerde en az %5 yag
depolanmasi/hepatoseliiler depolanmasi/inflamasyon var ve
zedelenme bulgusu olmamasi hepatoseliler zedelenme bulgusu var
(hepatosit balonlasmasi) (hepatosit balonlasmasi)

Fibrozis var veya yok. (az-orta-cok)

Nedbe, yikima ugramis dokuya benzer yeni bir doku yaratma olanagi bulunmadiginda vicudun, doku yitimlerini onardigi
surecin son evresidir

Liver International. 2007;27(4):423-433.



Karaciger’in yag kaynaklari nelerdir?

Source of FFAs

Diyetteki SYA leri . irom adipose tissus
. g (BO%%)

IR nin siddetine
bagli. .adiposit kaynakli
SYA

Fate of FFAs

Hepatosit denovo
Chylomicrons

li pogenez dietary FFA
NAFLD de normalde '<%5 iken. (15%) Stealosis
%26kadar ¢ikar Export as VLDLs




Epidemiyoloji: NAFLD'In YUkU

* Global olarak, nonalcoholic fatty liver disease (NAFLD) her 3 kisiden 1’inde
mevcut!

® Etnik yatkinhk
— Asyali Hintliler>ispanikler>Beyaz Irk>Afrika orjinli Amerikahlar
* Risk faktorleri MetS
— Obezite, hipertansiyon, hipertrigliseridemi, insilin direnci ve diyabet
— PNPLA3, TM6SF2, MBOAT7 genotip
— HSD17B13

* NAFLD teshisinde

— Biyopsi veya gorintilemede hepatik yaglanma bulgulari (Hepatositlerin > 5% steatoz) alkol tiiketmeyen veya ¢ok

az tiiketen bireylerde bir baska sekonder nedene bagl olmaksizin(Ornegin Wilson, Lipodistrofiler, ilaclar ....)

1. Younossi Z, Golabi P, Paik J et al. Hepatology. 2023;77:1335-1347



NAFLD ve NASH arasindaki NAFLD
histoloTik farkiilik (Non-alcoholic fatty liver disease)
J * Presence of steatosis in 2 5%
hepatocytes
e Minimal alcohol use
(‘ e Biopsy consistent with NAFLD N
* No other etiology for liver disease
* No secondary causes of NAFLD
- Medications
- HIV
- Lipodystrophy
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NAFL (non-alcoholic fatty liver) NASH (nonalcoholic steatohepatitis)
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Olagan Sureg

Fibrotik (F2-F3)




NAFLD ve NASH

NAFLD Spektrumu

Diagnosis of
NAFLD requires PO el
« Steatosis in >5% + Steatosis and mild lobular
ﬂf h EP‘ atoc jl"tES inflammation
*NASH requires
specific
pathologic criteria
* Exclusion of
secondary
causes and AFLD
* Associated
metabolic risk
factors

1. Younossi ZM. Hepatology. 2015;68(1):349-360; 2. Chalazani M, et al. Hepafology. 201867(1):328-35; 3. Younossi ZM, et al. Hepalology. 2011;53(4):1874-18582,;
4. Younossi ZM, et al. Hepailol Commun. 2017, 1(5)421-4285; 5. Anstee OM, et al. Gastroenterclogy. 2016;150{8):1728-1744, 6. EASL-EASD-EASD CPG NAFLD. J Hepatol 2016;64:13858—402




NAFLD Olagan Sureg

Normal Liver

Chalasani. Hepatology. 2018;67:328.

NAFLD
A

Steatosis
“NAFL”

Fat infiltration 2 5%
without ballooning, with
or without inflammation

Steatohepatitis
“NASH”

Fat infiltration =2 5% with
necroinflammation and
hepatocellular injury
(ballooning, hepatocyte
degeneration, Mallory bodies,
or megamitochondria)

Cirrhosis

Increasing fibrosis, leading

to cirrhosis
-

clinicaloptions.com



http://www.clinicaloptions.com/

NAFLD Olagan Sureg

Risk of death in NASH
1— Cardiovascular disease
2— Cancer

3— Liver

Multiple sources: 40+ studies

Fibrosis progression rate in
NASH: 1 stage per 7 years

20% patients are fast progressors:
to cirrhosis in 10 years

20% stage 3
over 2 years

20-30%
over 3 years

-

30-40% of patients
with cirrhosis die
from liver disease

20% over
2 years

Loomba, Friedman and Shulman. Cell. 2021




NAFLD: En sik KKH ve Siroz nedenidir

Chronic liver disease

m HBV
mHCV

B ARLD
u NAFLD

® Others

m Cryptogenic

Cirrhosis
B HBV
B HCV
M ARLD
B NAFLD
m Others
B Cryptogenic
Latino Japanese American Native Hawaiian African American Whites

Setiawan VW, et al Noureddin. Hepatology 2016



Neden Nonalkolik yagl Karaciger Hastaligi?

NAYKH Epidemisi! )
b f?* g W (’/

Artan obezite/diyabet trendine bagli olarak NAFLD diinya genelinde en yaygln gorilen kronik
karaciger hastaligidir ve karaciger transplantasyonunun ve HCC’nin en 6nemli nedenidir?.
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Springer International Publishing 2015



NAFLD ve NASH icin En Onemli Risk
Faktoru Metabolik Sendromdur

Diyabet varligi olumsuz etkiler

* Diyabetlilerde global
NAFLD prevalansi 73%

* lleri(advanced) fibroz
prevalansi (fibrosis = F3)
17.2%

* Siroz, HCC, veya Karaciger
transplantasyonunda
mortalitede ~2X artis

Nasrin Amiri A, et al. Gastroenterol Hepatol Bed Bench. 2017. 10:S1-S7. Younossi Z, et al. Diabetes Care. 2020.43:283-289



NAFLD Baglantili Non Hepatik Hastaliklar

Vaskluler
Hastalik

Diyabet

Angulo, 2015 B

Soderberg, 2010 24

Ekstedt, 2006 129 7

Dam-Larsen, 2008 170 4

Rafiq, 2009 173 1:-

2 F.t

20.

CVD mast common COD
Fibrosis predicts death

#Death in NASH,
CVD most common COD

#CVD death MASH
16% CVD most commaon COD
in MASH but no 55

Mo difference batween
55 and control

38.3%

30%

i Maligniteler

12.7% CVD most common COD

Serebrovaskiler
Hastalik

Kardiyak
Hastalik

Patient MNAFLD Control Fold
Characteristic {n".'iBEﬂ]l 1n=15 209) | Increase
Median age. yrs

Women, % 52 MR

Diagnosed with 580 (15) 1521 (10}
malignancy, n (%)
Site of malignancy,
incidenca100,000 PY
. Liver 26.8
Stomach 8.8

. Pancreas 19.6
. Lung 341

COD, cause of death; CVD, cardiovascular diseaze; NAFLD, non-alcoholic fatty liver dizease: NASH, non-alcoholic steatohepatitis; 55, simple steatosis
Angulo P, et al. Gastroenterclogy. 2015,149(2):389-397. Stderberg C, et al. Hepatology. 2010:51(2):595-602; Ekstedt M, 8t al. Hepatology. 2006:44(4):B65-87 3;
Dam-Larsen S5, et al. Scand J Gastroenterol. 2009:44(10):1236-1243; Rafiq M, et al. Clin Gastroentercl Hepatol. 2009: 7(2).234-238, Hicks. AASLD 2018, Abstr 31




Tip 2 DM Olan ve Olmayan Hastalarda Farkh Teshis

Yontemlerinde NAFLD

1007 B Genel Toplum
g 30 - B T2DM
2
< 60-
>
o
(o 18 40 -
(@]
—
< -
S 20
0- - ”
Plazma Bilgisayarli  Karaciger  Controlled H-MRS
ALT Tomografi Us Attenuation
Parameter

Bril. Diabetes Care. 2017;40:419. clinicaloptions.com
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Fibrozis Teshisi I¢in En Sik Kullanilan Noninvasif

Testler

Vibration-controlled transient elastography (FibroScan)

Serologic Markers M

[ ] i ®
Slmple Omp ex ¢ EIaStog raphy Obtained through a VCTE
— FIB-4 —ELF —VCTE measurement
—Pro-C3 ” — MRE Correlated to extent of

— NFS ) -
/— Multiparametric fibrosis
1 —ARFI
CAP

Quantification of
ultrasound attenuation
Age s ASTLeve obtained in VCTE

X measurement

Correlated to liver
steatosis

FIE-4= Platelet Count r?ﬁ’u

x \/ o AASLD




Normal AST veya ALT Degerleri olan Tip 2 DM’lu

Hastalarda NAFLD ve NASH Prevalansi

= Normal AST veya ALT Degerleri olan Tip 2 DM’lu Hastalar karaciger Trig icerigini degerlendirmek icin
H-MRS ile degerlendirilmis. (N = 103)

100 -
90% = NAFLD Prevalansi: 50%
P =.001
_. 80- — Bunlarin icinde NASH
X . o)
= prevalansi: 56%
(O]
& 60
()
>
a
a 40 -
o
<
2
20 4
O T "Nonobese 30.0-34.9 35.0-39.9 > 40.0
(n=31) (n=34) (n=29) (n=9)

Obez BMI (kg/m?)

. . . \ clinicaloptions.com
Portillo-Sanchez. J Clin Endocrinol Metab. 2015;100:2231. Stal. World J Gastroenterol. 2015;21:11077.



http://www.clinicaloptions.com/

Tip 1 ve 2 Diyabetli Hastalarda NAFLD Prevalansi

= Dort faz lll calismadan elde
edilen temel verilerin post hoc
analizi(N = 589)

" Haric tutma kriterleri:
trigliseritler> 400 mg/dL ve
ALT/AST > 2.5 x ULN

Cusi. Diabetes Obes Metab. 2017;19:1630.

NAFLD Prevalensi (%)

100 =

(0)0]
o
1

(o))
o
1

I
o
]

207

NAFLD Prevalansi

P =.004
75.6%

Tip 1 Diyabet Insiilin Kullanmamis Insilin Kullanmis
(n=204) (n=197) (n=188)

Tip 2 Diyabet

clinicaloptions.com
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Farkh Tanisal Yontemler ile T2DM Olan ve Olmayan

Hastalarda ileri Fibrozis
= Meta-analiz (N = 3229)

T2DM olan ve olmayan hastalarin birlestirilmis sonuclari

1007
B Genel toplum
__ 80 B T2DM
v X
S 3 60-
55
_ © |
5 E 40
- a
20-
O__J_,_J_,_J_‘
Fibro Test NAFLD Vibration-Controlled
Fibrosis Score Transient

Bril F, Cusi K. Diabetes Care. 2017;40:419. ElaStOgraphy clinicaloptions.com
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Non-Alkolik Yagli Karaciger Hastaligi ve Tip2 DM tedavisi birlikte yonetilmelidir

Neden Tip 2 Dm’nin Artan/Yeni Komplikasyonu? a)

Non-Alkolik Yagl Karaciger Hastalig Tip2 DM varhigi, Non-Alkolik Yagli Karaciger
yeni tanili Tip2 DM goérulme sikligini Hastaliginin ileri formlarina ilerlemesinde
artarir? anahtar rol oynar.(Nash, fibrozis, HCC)%34

1. Ballestri S et al. Nonalcoholic fatty liver disease is associated with an almost two-fold increased risk of incident type 2 diabetes and metabolic syndrome. J Gastroenterol Hepatol
5,;31:936
ossain N, Afendy A, Stepanova M, et al. Independent predictors of fibrosis in patients with nonalcoholic fatty liver disease. Clin Gastroenterol Hepatol 2009;7: 1224-9.e1-
dams LAet al. The histological course of nonalcoholic fatty liver disease: a longitudinal study of 103 patients with sequential liver biopsies. J Hepatol 2005;42:132-8.

4. Wang Cet al. Increased risk of hepatocellular carcinoma in patients with diabetes mellitus: a systematic review and meta-analysis of cohort studies. Int J Cancer 2012;130:1... ...



Neden Tip Dm’nin Artan/Yeni Komplikasyonu?

NAYKH Tip2 Dm’nin yeni komplikasyonudur!

* NAFLD Tip2 DM’li hastalarda artarak yaygmla§ —
Y Endocrinology and Metabolism Clinics of North .
* NAFLD'nin varligi daha kotu aterojenik : f*_ N America o
d|S||p|dem|ye yol aca rken ve hlperghseml : ELSEVIER Volume 45, Issue 4, December 2016, Pages 765-781 e
_ - ~ lllllllllllllllllllllllllllllllllllll.
kontrolind zorlast!rvlrken, T2DM varligi ise NAPNDHElCDthiG Fatty Liver Disease: The New Complication of
hastalarinda karaciger hastaliklarinin Type 2 Diabetes Mellitus
progresyonunu h|Z|and|r|y0r- Fernando Bril MD 3, Kenneth Cusi MD = & &

* Ozellikle plazma aminotransferazlarinin NAFLD’li
hastalarda karaciger hasarinin markeri olmadigi
disunulurse, Tip2 DM’li hastalarda saglik hizmeti
saglayicilarinin NAFLD tanisi noktasinda daha
sipheci olmalari gerekmektedir.



Neden Tip 2 Dm’nin Artan/Yeni Komplikasyonu?

Tip2 DM’li hastalarin %80-90’nda Non-Alkolik Yagh Karaciger Hastaligi vardir.

DIYABET HASTASI OLAN KISILER
ARASINDA NAYKH/NASH PREVALANSI

FIBROZ

= T3 T-50

OBEZ KISILER ARASINDA
NAYKH/NASH PREVALANSI

(Barnyatrnk cermahi hastalan arasinda NAYKH/MASH prevalansi)

NAYKH MNASH
YT 090 Fa25-30

www.the-nash-education-program.com




Kenneth Cusi*?

Time to Include Nonalcoholic
Steatohepatitis in the
Management of Patients With
Type 2 Diabetes

Diabetes Care 2020;43:275-279 | https://doi.org/10.2337/dci19-0064

* [n summary,




Neden Tip 2 Dm’nin Artan/Yeni Komplikasyonu?

Her iki Tip2 DM hastasinin birinde Non-Alkolik Yagli Karaciger Hastaligi bulunmaktadir?

AST/ALT seviyeleri normal T2DM’li hastalarda
hiperglisemiye bagl olarak Non-Alkolik Yagh Karaciger
Hastaligl prevelansi artmaktadir.2 N=103

[a—
7=
g

P=0.0l

0
T

&
&
']

Prevalence of NAFLD (%)
2 & 2

o

<6 664 6584 =285 A (%)

1. Nash Calistayi Sonuc Raporu 2018
2. Paola Portillo-Sanchez et al, High Prevalence NAFLD in Patients With Type 2 DM and Normal Plasma
Aminotransferase Levels ] Clin Endocrinol Metab, June 2015, 100(6):2231-2238



American
Diabetes
. Association.

Nonalcoholic Fatty Liver Disease

Recommendation

4.14 Patients with type 2 diabetes or
prediabetes and elevated liver
enzymes (alanine aminotrans-
ferase) or fatty liver on ultra-
sound should be evaluated for
presence of nonalcoholic steato-
hepatitis and liver fibrosis. C

Tip2 DM’li Hastalarda NAYKH

Bakilmalidir

Tip2 Dm ya da prediyabeti olanlar
ve yuksek karaciger enzimleri
veya yagli karacigeri olanlar;

NASH ya da karaciger fibrozisi icin
degerlendirilmelidir/ol¢iilmelidir.




COMPREHENSIVE MEDICAL EVALUATION AND ASSESSMENT OF COMORBIDITIES

American
Diabetes
- Association.

Nonalcoholic Fatty Liver Disease

Noninvasive testing for fibrosis (FIB-4 or NFS)

Recommendation L ‘I’ ‘L
4.10 People with type 2 diabetes
: " : Indeterminate
or prediabetes with cardio- risk
metabolic risk factors, who vlr
el B F—
zymes (ALT) or fatty liver on
imaging or ultrasound, should v y

be evaluated for presence of
nonalcoholic steatohepatitis and

o . . Refer to a
liver fibrosis. C Repeat in 2-3 years gastroenterologist
or hepatologist

Comprehensive Medical Evaluation and Assessment of Comorbidities:
Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):5S49-S67




Sik kullanilan noninvazif testler

Klinik veya Laboratuar Skorlar

* Fibrosis-4 (FIB-4) index * Enhanced liver fibrosis * Transient elastography
* NAFLD fibrosis score (NFS) panel (not available in US) (eg, FibroScan)
* AST/platelet ratio index * NIS4 * 2D shear wave elastography
* ADAPT/Pro-C3 * Magnetic resonance
(not available in US) elastography
* FibroSure * Corrected T1 (Liver
* Hepascore MultiScan)
* MRI-PDFF
* FAST score

Alkhouri. Gastroenterol Hepatol (N Y). 2012:8:661. Daniels. Hepatology. 2019;69:1075. EASL. J Hepatol. 2015;63:237. Idilman.

Radiology. 2013;267:767. Jayaswal. AASLD 2018. Abstr 1042. Jayaswal. Liver Int. 2020;40:3071. Newsome. Lancet
Gastroenterol Hepatol. 2020;5:362. Sigrist. Theranostics 2017;7:1303. Harrison. Lancet Gastroenterol Hepatol. 2020;5:970.

33




T2 Diyabetli kigilerde NAFL Taramasi:
Maliyet Etkin

Diabetliler + Yas

| Eger NAFLD =F2 |

| ILI I

Noureddin M, et al. Gastroenterology. 2020.



AGA: Klinik Bakim Siireci- modifiye

Adim 1: Riskli hastanin tespiti

. Herhagi bir \
2 veya d-aza:cfiz!.a Imgtabollk Tip 2 diyabet gorintilemede Steatoz
| |

Adim 2: Oykii ve lab testleri:
Asiri alkol tuketimi, CBC, KCFT

Adim 3: Fibrozis i¢in noninvasif testler (NIT
(FIB-4 yas, AST, ALT & trombosit sayimi ile hesaplanir)

FIB-4 <1.3 FIB-4 1.3 t0 2.67 FIB-4 > 2.67
v

Indeterminate Risk

Adim 4: Karaciger Sertligi Ol¢limii stiffness

VCTE <8 kPa LSM VCTE 8 to 12kPa VCTE >12 kPa
MRE < 2.6 Kpa MRE 2.6-3.6 Kpa MRE > 3.6 Kpa
ELF< 7.7 ELF 7.7-9.8 ELF >9.8
\ 4 v v

Dustik Risk Orta Risk Yiiksek Risk
Repeat NIT in 2-3 years Refer to hepatologist for liver Refer to hepatologist
unless clinical biopsy or MR elastography
circumstances change or monitoring with re-eval
of risk in 2-3 years

Midified Kanwal. Gastroenterology 2021;161:1657-1669
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Hasta Merkezli/Bireysellestirilmis Tedavi

FDA-onayl tedavi yoklugunda,
Metabolik sendrom parcalarinin erken teshis ve tedavisi karaciger iliskili mortaliteyi
azaltmak icin KRITIK

Fazla kilolarla ve
Obezite ile miicadele

Kilo kaybi Kofaktorler
Egzersiz Diyet Degisikligi
Diyet Her komorbiditeyi ayri
m degerlendir
Sigara
Fruktoz Obezite

Kahve Diyabet

Dislipidemi
Hipertansiyon
Uyku apnesi
Chalasani. Hepatology. 2018;67:328. Ando. Clin Liver Dis (Hoboken). 2021;17:23. E

Slide credit: clinicaloptions.com
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Management Algorithm for NAFLD:

Recommendations from AACE 2022

High-risk groups
for the development

of NAFLD
4 )
: History and Management of
Prediabetes hvsical exam
or Phy 1. Obesity
T2D \ 2. Diabetes

3. Hypertension

4. Atherogenic
dyslipidemia

Obesity
and/or

>2 cardiometabolic —

risk factors

;- .I.{“ ‘.I . 9
Prevention of |
| cirrhosis v

J

Hepatic steatosis

(on imaging) : R— —
or Rule out Fibrosis Risk Stratification
/]\AST or ALT 2° causes

(>30 IU/L)

Cusi. Endocr Pract. 2022;28:528. Slide credit: clinicaloptions.com
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Weight Management in NAFLD

L Y-
Low Risk FIB-4:<1.3 FIB-4:1.3-2.67

. . L1 . FIB-4: >2.67
In rminate Risk High Risk
— LSM <8 kPa dete ‘Ete > LSM 8-12 kPa & o LSM >12 kPa
ELF <7.7 ' ELF 7.7-9.8 ELF >9.8
General lifestyle changes Decrease sedentary time and increase daily movement; stress reduction through exercise and other methods

Creating an energy deficit is the priority with reduction of saturated fat, starch, and added sugars

Dietary recommendations Persons with cirrhosis need an individualized nutritional assessment and treatment plan

To improve cardiometabolic health support weight loss and mitigate sarcopenia,

Exercise aerobic exercise for 30-60 min (3-5 days/wk) + resistance training 20-30 min (2-3 times/wk)
Alcohol intake Minimize Minimize Avoid if F3 or cirrhosis (F4)
Weight loss goal to treat
NAFLD (if overweight or Greater weight loss associated with greater liver and cardiometabolic benefit
obesity)
Behavioral modification counseling, Greater intensity of weight loss to Specialized obesity management, with a

Weight loss tools structured proEram, antiobesity

in-person or remote programs reverse steatohepatitis and fibrosis medications, bariatric surgery

Phentermine,
phentermine/topiramate ER,
naltrexone/bupropion, orlistat, GLP-1 RA preferred for NASH GLP-1 RA preferred for NASH
liraglutide 3 mg/day,
semaglutide 2.4 mg/wk

Medical therapy to
treat obesity

Stronger consideration to treat
steatohepatitis and fibrosis;
avoid in decompensated cirrhosis

Consider to treat obesity and Strong consideration to treat

Bariatric surgery comorbidities steatohepatitis and fibrosis

Cusi. Endocr Pract. 2022;28:528. Slide credit: clinicaloptions.com
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Kilo Kaybi Piramidi

=lejrerit w Weight Loss 210%
(45%)

Weight Loss = 7%

Ballooning/Inflammation
5 0
(41-100%) : Weight Loss = 5% 123
Depends on degree of weight

Steatosis (35-100%) Weight Loss = 3%7234
Depends on degree of weight loss

1 Vilar-Gomez. Gastroenterology 2015;
2 Promrat. Hepatology 2010;

3 Harrison. Hepatology 2009;

4 Wong. J Hepatol 2013



NAFLD’da Hipertansiyon Yonetimi

Fibrosis Risk Stratification

General goal

Goal (individualize)

Dietary
recommendations

Pharmacotherapy for
hypertension

Intensification of
therapy

Additional options

Cusi. Endocr Pract. 2022;28:528.

Low Risk High Risk

FIB-4:<1.3 Indeterminate Risk FIB-4: 1.3-2.67 FIB-4: >2.67
™ LSM<8kPa "" LSM 8-12 kPa " LsM>12kPa
ELF <7.7 ELF 7.7-9.8 ELF >9.8

Optimize BP control and improve cardiovascular health using preferred agents, whenever possible
Assess every 3 mo and intensify therapy until goal achieved

Systolic <130 mm Hg
Diastolic <80 mm Hg
Individualize of decompensated cirrhosis

Systolic <130 mm Hg Systolic <130 mm Hg
Diastolic <80 mm Hg Diastolic <80 mm Hg

In addition to general dietary recommendations, reduce sodium & increase high potassium foods (eg, DASH diet)

Same but avoid ACE| or ARB if

First-line therapy: ACEls and ARBs First-line therapy: ACEls and ARBs decompensated cirrhosis

Same but individualize if decompensated
Second agent: CCB, BB or thiazide diuretic (as additional agents as needed) cirrhosis. Use diuretics with caution (risk
of excessive diuresis)

Additional BP medication choices: alpha-blockers, central agents, vasodilators, Same but individualize if
aldosterone antagonist decompensated cirrhosis

Slide credit: clinicaloptions.com
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Dislipidemi ve Kardiyovaskuler Risk Azaltimi

Lipid risk levels are similar in the presence of NAFLD or NASH

General goal Early intensive management of dyslipidemia needed to reduce cardiovascular risk; intensify therapy until lipid goal is reached

Increase fiber intake (>25 g/day), prioritize vegetables, fruits whole grains, nuts, reduce saturated fat and added sugars

Dietary recommendations (eg, Mediterranean diet)

Extreme CV Risk

: High CV I_%isk' o >0 Progressive CVD
ipid sk levels Dianeesor KB 3 wih nathr o CYD +diabetes or D23 o Hefi
<65 yr female)
LDL-C goal (mg/dL) <100 <70 <55
Non—HDL-C goal (mg/dL) <130 <100 <80
Triglycerides goal (mg/dL) <150 <150 <150
ApoB goal (mg/dL) <90 <80 <70

Use a moderate- to high-intensity statin, unless contraindicated

First line pharmacotherapy: statins Statins are safe in NAFLD or NASH but do not use in decompensated cirrhosis (Child C)

If LDL-C not at goal: intensify statin

therapy Use higher dose or higher potency statin

If LDL-C not at goal (or statin intolerant):

add 2nd agent, then add 3rd agent Ezetimibe, PCSK9 inhibitor, bempedoic acid, colesevelam, inclisiran

If triglycerides >500 mg/dL Fibrates, Rx grade omega 3 FA, icosapent ethyl (if diabetes, optimize glycemic control and consider pioglitazone)

If TG 135-499 mg/dL on max statin dose Emphasize diet (as above) Add icosapent ethyl Add icosapent ethyl

Cusi. Endocr Pract. 2022;28:528. Slide credit: clinicaloptions.com
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PIVENS: NASH olan Hastalarda 96-Hafta Pioglitazone ve

Vitamin E Tedavisi

Double-blind, placebo-controlled, randomized phase Il study in adults with biopsy-proven
NASH and no diabetes or cirrhosis (N = 247)

M Placebo (n = 83)
B Vitamin E 800 IU QD (n = 84)

< 100 - M Pioglitazone 30 mg QD (n = 80)
TE' P <.001 P = .004
v -
g 80
()]
>
S 60-
Q
E
£ 40+
X
=
8 20
c
v
=
& 0-
Histologic Features  Steatosis Fibrosis Lobular Hepatocellular Resolution

of NASH Inflammation Ballooning of NASH

Sanyal. NEJM. 2010;362:1675.




NASH ve Prediyabet veya Tip 2 Diyabette Pioglitazon:

18-Aylik Sonuclar

" Randomized, placebo-controlled, double-blind phase IV study of patients with NASH and
prediabetes or type 2 diabetes mellitus (N = 101)1!

Primary Endpoint ® Placebo (n =51)

B Pioglitazone 45 mg QD (n = 50)

P=.130

Patients (%)

2 1-Point Improvement

> 2-Point Reduction in NAS Resolution of NASH
in Fibrosis

(No Worsening of Fibrosis)

Cusi. Ann Intern Med. 2016;165:305.




JAMA Internal Medicine | Original Investigation

Thiazolidinediones and Advanced Liver Fibrosis
in Nonalcoholic Steatohepatitis
A Meta-analysis

Giovanni Musso, MD; Maurizio Cassader, PhD; Elena Paschetta, MD; Roberto Gambino, PhD

Thiazolidinedione Therapy (TZD) and
Improvement in Advanced Fibrosis, Improved
Fibrosis of Any Stage, and Nonalcoholic
Steatohepatitis (NASH) Resolution

JAMA Intern Med. 2017 May 1;177(5):633-640

A | All patients with NASH
2D

No. of No. of

Control
No. of No. of

Source Events Patients  Events Patients  Odds Ratio (95% CI)

Rosiglitazone maleate
Idilman et al, 1% 2008 1 11 i 8 2.43 (0.09-67.57)
Omer et al,2! 2010 1 20 1 22 1.11 (0.06-18.93)
Ratziu et al,!® 2008 1 32 1 31 0.97 (0.06-16.19)
Total (95% CI) 3 63 2 61 1.30(0.23-7.20)
Heterogeneity: 12=0.00; x3=0.19; P=.91; 12=0%
Overall effect: z=0.30; P=.77

Pioglitazone hydrochloride
Aithal et al,17 2008 3 31 0 30 7.49(0.37-151.50)
Belfort et al,1® 2006 7 26 0 21 16.54 (0.89-308.98)
Cusiet al,}2 2016 4 50 0 51 9.97 (0.52-190.16)
Sanyal et al,13 2004 1 10 1 10 1.00(0.05-18.57)
Sanyal et al,2? 2010 6 80 2 83 3.28 (0.64-16.78)
Total (95% C1) 21 197 3 195 4.53 (1.52-13.52)
Heterogeneity: 12=0.00; x3=2.39; P=.66; 12=0%
Overall effect: z=2.71; P=.007
Total (95% Cl) 24 260 5 256 3.15(1.25-7.93)
Heterogeneity: 1=0.00; xj=4.12; P=.77; [?=0%
Overall effect: z=2.44; P=.01

B Patients with NASH with advanced fibrosis at baseline

TZD Control _
No. of No. of No. of No. of

Source Events Patients  Events Patients  Odds Ratio (95% Cl)

Rosiglitazone maleate
Idilman et al, ' 2008 1 3 0 3 4.20(0.12-151.97)
Omer et al,! 2010 1 7 1 0,50 (0.02-11.09)
Ratziu et al, 1 2008 1 5 1 15 3.50 (0.18-69.34)
Total (95% CI) 3 15 2 22 1.84(0.29-11.66)
Heterogeneity: 1= 0.00; xj=1.06; P=.59; [?=0%
Overall effect: z=0.65; P=.52

Pioglitazone hydrochloride
Aithal et al,17 2008 3 7 0 11 17.89 (0.76-420.49)
Belfort et al,'® 2006 7 7 0 2 75.00 (1.16-4868.64)
Cusiet al,}2 2016 4 7 0 5 14,14 (0.57-352.00)
Sanyal et al, 15 2004 1 2 1 2 1.00 (0.02-50.40)
Sanyal et al,29 2010 6 12 2 19 8.50(1.33-54.13)
Total (95% CI) 21 35 3 39 10.17 (2.83-36.54)
Heterogeneity: 12=0.00; 3= 2.43; P=.66; ?=0%
Overall effect: z=3.55; P<.001
Total (95% CI) 24 50 5 61 5.84 (2.04-16.71)

Heterogeneity: 12=0.00; x3=5.71; P=.57; [2=0%
Overall effect: z=3.29; P=.001

Favors  Favors

Controls TZD Weight, %
- 7.7
10.5
10.7
o= 29.0
> 9.4
- 9.9
= > 9.8
10.0
—a— 32.0
<S> 71.0
e 100
0.1 1.0 10 100
OR (95% CI)
Favors  Favors
Contrels TZD Weight, %
8.6
-— 11.5
12.4
32,5

- > b P |

R — 6.3
- = 107
7.2
. 32.2
67.5
=S 100
0.1 1.0 10 100

OR (95% CI)



NAFLD’da Diyabet Yonetimi

Fibrosis Risk Stratification

Low Risk ’ FIB-4:<1.3 | d‘-" Risk FIB-4: 1.3-2.67 Hi h-Risk FIB-4: >2.67
LSM <8 kPa naeterminate Ris LSM 8-12 kPa g LSM >12 kPa

\ __d \
ELF <7.7 ' ELF 7.7-9.8 ELF >9.8

General goal Optimize glycemic control using preferred agents that reverse steatohepatitis, whenever possible
Prefer GLP-1 RA and SGLT2i in CVD
Prefer SGLT2i in CKD and HF
Dietary Glycemic load reduction via emphasis on whole food carbohydrates (vegetables, legumes, fruit) versus sugar/processed carbohydrates
recommendations
Individualize Alc <6.5% for persons without concurrent serious illness and at low hypoglycemic risk (>6.5% otherwise) In advanced cirrhosis, caution with risk of
target hypoglycemia and avoid oral agents
Preferred diabetes Consider agents that reduce liver fat Strongly consider agents with efficacy in Strongly consider agents with efficacy in
pharmacotherapy (pioglitazone, GLP-1 RA, SGLT2i) NASH: pioglitazone and/or GLP-1 RA NASH: Pioglitazone and/or GLP-1 RA
No evidence that SGLT2i improve No efficacy data in cirrhosis
steatohepatitis
Metformin, May continue but limited benefit on liver histology in NAFLD May continue but limited benefit on liver May continue (F2-F3) but avoid oral
sulfonylurea, histology in NAFLD agents if advanced cirrhosis present
DPP-4i. acarbose Cannot avoid insulin in patients with
’. . ’ advanced liver cirrhosis; often only option
and insulin
Cusi. Endocr Pract. 2022;28:528.

Slide credit: clinicaloptions.com
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Patofizyolojik Slirecleri Hedefleme

NAFLD
A

Normal Liver ' Steatosis (NAFL) Steatohepatitis (NASH)  Cirrhosis

Targets related to Targets related to
. & . . Targets related to Targets related to & Targets related to
insulin resistance . . . . . cell death . .
. . lipotoxicity and inflammation and . fibrogenesis and
and/or lipid - . . .. (apoptosis and
- oxidative stress immune activation . collagen turnover
metabolism necrosis)
PPARy: Pioglitazone PPARa/0: Elafibranor CCR2/5: Cenicriviroc ASK1: Selonsertib - e
GLP-1: Liraglutide, FXR: OCA, GS-9674, TLR4:  JKB-121 Galectin: GR-MD-02
Semaglutide Tropifexor
ACC: GS-0976 FGF19: NGM282
SCD1: Aramchol Vitamin E

FGF21: BMS-986036
THR-B:  MGL-3196, VK 2807

clinicaloptions.com
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TABLE 1. Comparison of NAFLD Management Guidelines in Adults From the United States (AASLD), Europe (EASL-EASD-EASO), and United Kingdom (NICE)*%-81?

Screening strategy; diagnostic tests
and prognostic scores

Evaluation and monitoring of
fibrosis; liver biopsy

Guidelines Diagnostic criteria Lifestyle interventions

Pharmacotherapy

AASLD 2018’ Evidence of HS (>5%) by imaging No systematic screening Serum biomarkers
or histology No screening in high-risk groups; Clinical decision aids: NFS or FIB-4
Exclusion of secondary causes of but “vigilance” for chronic liver Imaging: TE or MRE
HS (no significant alcohol disease in T2D Monitoring: no information
consumption, no existing liver  HS imaging: US; MRI is better but Liver biopsy with advanced liver
disease) routine availability limited fibrosis suggested by serum or
Alcohol consumption threshold  Assess risk of CVD and T2D
(weekly): >21 drinks in men or Presence of metabolic disease
> |4 drinks in women (United
States standard drink, 14 g of

alcohol)

Structured programs: weight loss,
healthy diet, regular physical
activity

500-1000 kcal deficit; 3%-5%
weight loss improves HS; 7%-
10% weight loss improves
NASH (including fibrosis)

Liver biopsy with MetS + risk liver Moderate-intensity exercise

noninvasive imaging tools

most potent predictor of inflammation Macronutrients/diet: no

adverse outcome information

EASL-EASD-EASO HS in >5% hepatocytes by imaging No community screening Serum biomarkers
2016 or histology Screening in high-risk groups by US Clinical decision aids: NFS or FIB-4
Associated with insulin resistance or liver enzymes Imaging: TE (in combination with
Exclusion of secondary causes (no HS imaging: US; MRl is “'gold biomarkers/scores, as less
significant alcohol consumption)  standard,” but availability and reliable with high BMI)
Alcohol consumption threshold cost issues Monitoring for progression: NASH ~ NASH
(daily): >30 g in men or >20 g HS score: FLI (SteatoTest) or =+ fibrosis, yearly; NASH 150-200 min/wk moderate-
NAFLD liver fat score cirrhosis, every 6 months intensity aerobic and resistance
Assess risk of CVD and T2D

Structured programs: weight loss,
healthy diet, regular physical
activity

500-1000 kcal deficit; 7%- 0%
weight loss to improve HS and

in women

Liver biopsy when medium/high
risk of advanced liver fibrosis
suggested by serum or
noninvasive imaging tools

training (split into shorter
sessions)

Diet: low to moderate fat +
moderate to high carbohydrates;
low-carbohydrate ketogenic or
high protein

Mayo Clin Proc. 2022,97(9):1700-1716

For NASH + fibrosis

Metformin: not recommended

Pioglitazone: may be used in adult
T2D + biopsy-proven NASH

GLP-1 RAs: insufficient data

Vitamin E: may be used in
nondiabetic adult + biopsy-
proven NASH

UCDA: not recommended

Omega-3 fatty acids: may be used
in adult hypertriglyceridemia +
NAFLD

Statins: may be used in adults +
dyslipidemia + NAFLD or
NASH

For NASH + fibrosis

For early NASH + high risk of
progression

Metformin: insufficient evidence

Pioglitazone: may be used in adult
NASH with T2D (off-label
outside T2D)

GLP-1 RAs: initial data favorable;
insufficient evidence

Vitamin E: may be used in
noncirrhotic nondiabetic
adult + NASH; more data
needed

UCDA: no effect observed

Omega-3 fatty acids: insufficient
data to support use

Statins: no benefit or harm to liver
disease



Screening strategy; diagnostic tests  Evaluation and monitoring of

Guidelines Diagnostic criteria and prognostic scores fibrosis; liver biopsy Lifestyle interventions Pharmacotherapy
NICE'® Excessive fat in liver No community screening ELF blood test Consider NICE guidelines for ~ For NASH + fibrosis
Exclusion of secondary causes (no Consider that NAFLD is common Monitoning ELF negative, reassess  obesity excessive weight gain ~ Metformin: not mentioned
significant alcohol consumption)  in T2D and MetS every 3 years; ELF positive, Piogltazone: consider use
Alcohol consumption threshold referral to hepatologist regardless of diabetes status
Liver biopsy is the gold standard GLP-| RAs: not mentioned
(daily): >30 g in men or >20 g for diagnosis but impractical to UCDA: not mentioned
in women use widely in at-risk patients Omega-3 fatty acids: not
recommended
Statins: continue use if already
taking statins; stop if liver
enzymes elevate (x2 within 3
months)
Vitamin E: consider use regardless
of diabetes status

AASLD, American Association for the Study of Liver Diseases; BMI, body mass index; CVD, cardiovascular disease; EASD, European Association for the Study of Diabetes; EASL, European Association for the Study of the Liver;
EASO, European Association for the Study of Obesity; ELF, enhanced liver fibrosis; FIB-4, Fibrosis-4; FLI, fatty liver index; GLP-1 RA, glucagon-like peptide | receptor agonist: HS, hepatic steatosis; MetS, metabolic syndrome; MRE,
magnetic resonance elastography; MR, magnetic resonance imaging; NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis; NFS, NAFLD fibrosis score; NICE, Nationd Institute for Health and Care
Excellence; T2D, type 2 diabetes; TE, transient elastography; UCDA, ursodeoxycholic acid; US, ultrasound.

Mayo Clin Proc. 2022,97(9):1700-1716



Uygun Tedavilerin Guvenlik ve Tolere Edilebilirlikleri

(Off Label)

Vitamin E (800 IU/day) Pioglitazone

= Possible all-cause mortality risk at " Edema, weight gain (~ 2-3 kg over
> 800 IU/day!¥ 2-4 yrs)t4]

" |ncreased hemorrhagic stroke risk!?! " Risk of osteoporosis in women®!

— Also shows reduced ischemic stroke risk

" |ncreased prostate carcinoma risk
(HR vs placebo: 1.17; 99% Cl: 1.004-1.36;
P =.008)8!

Use of these agents should be personalized for selected patients

with histologically confirmed NASH after careful consideration of risk/benefit ratio

1. Miller. Ann Intern Med. 2005;142:37. 2. Schurks. BMJ. 2010;341:c5702. 3. Klein. JAMA. 2011;306:1549.
4. Bril. Diabetes Care. 2017;40:419. 5. Yau. Curr Diab Rep. 2013;13:329. 6. Tuccori. BMJ. 2016;352:i1541.
7. Lewis. JAMA. 2015;314:265. 8. Davidson. Diabetes Complications. 2016;30:981.




Pioglitazone: Mesane Kanseri ?

Original Investigation

Pioglitazone Use and Risk of Bladder Cancer
and Other Common Cancers in Persons With Diabetes

James D. Lewis, MD, MSCE; Laurel A. Habel, PhD; Charles P. Quesenberry, PhD;
Brian L. Strom, MD, MPH; Tlffany Peng MA; MonlqueM Hedderson PhD Samantha F. Ehrllch PhD;
Ronac Mamtani, MD, N . o DR ) ) .

Stephen K. Van Den E¢ | 193 099 patlents

1 O ylll | k |Z|em P2 Editorial pages 233 and 235

Supplemental content at

HR 106 (95% CI jama.com

bladder and 10 2 O . 89' 1 . 26 ;ngr?el:z;rtkcme.com and

CME Questions page 293
DESIGN, SETTING, AND PARTICIPANTS Cohort and nested case-control analyses among

persons with diabetes. A bladder cancer cohort followed 193 099 persons aged 40 years or
older in1997-2002 until December 2012; 464 case patients and 464 matched controls were
surveyed about additional confounders. A cohort analysis of 10 additional cancers included
236 507 persons aged 40 years or older in 1997-2005 and followed until June 2012. Cohorts
were from Kaiser Permanente Northern California.




Diabetes
Care

Standards of Care
in Diabetes—2023

Goal: Cardigrenal Risk Reduction in High-Risk Patienis with Type 2 Diabetes (in addition ta comprehensive CV risk management)*

Defined differently across While definitions vary, most Current or prior eBFR <40 mL/min per 1.73 m’ OR approaches that provide the Weight Management Goals:
CVOTs but all included comprise =55 years of age symptoms albuminuria (ACR =3.0 myg/mmel efficacy to achieve goals: T .
individuals with established with two or more additional of HF with |30 mgigl). These measurements Metformin OR Agentls) including [ Set individualized weight management goals ]
CVD [e.g., ML stroke, any risk factors (including obesity, documented may vary over time; thus, a repeat COMBINATION therapy that provide | >
revascularization procedure). hypertension. smoking. HFrEF or HF pEF measure is required to documant CKD. . | General lifestyle advice: Intensive evidence-
S s S B adequate EFFICACY to achieve 3 ca
Variably included: conditions dyslipidemia, or alburminuria) and maintaln treatment geals rrlldﬂl_ﬂhhm hud structured
AP it s ookt Ihﬂm'ealmgplthms! weight management
altack, unstable angina, onsider avoidance glycemia a physical activity program
i e +CKO (on maximally tolerated dose prioriy in high-risk individuals
mt of ACEi/ARB ! s -
or as;n:'lplmdit: coronary : 3 A . Consider medication | | Consider metabolic
g ase -
L P PREFERABLY In h:::mt, hjg;:: lﬁ:::t a:;‘rlulfhﬁ | for weight loss surgery
? F i 4 greater ieving
'::hh:::in mr:u:nﬁ; ;il:‘:::::: “ glycemic goals When choasing glucase-lowering therapies:
+ASCVD/Indicators of High Risk in this o S oo R Efficacy for glucose lowering Consider regimen with high-to-very-high dual
i, population 220 mLimin per 1,73 m*; once initiated Very High: glucose and weight efficacy
ELP“I ul with proven EITHER/ sﬁu’zli with proven should be continued until Iﬂll:lallﬂ n.w* “"@ m.‘,r
CVD benefit " CVD benefit StRgtInE ey o Semaglutide. Tirzepatide !
-EI} ;H-ﬁ -Ih- -t'd-'n o ﬁ;'l- Insulin Efficacy for weight less
SELTI_i not l:era‘lmn:mb:;i:allld Combination Sral, Combination ot b
BT TR . o
' High: High:
1Y AIC above targe, for patients on | BLP-1 B d s M Dutaglutide, Liraglatide
- ; : 2 SGLT2i, consider incorporafing a L urea, Intermediate:
= For patients on a ELP-ILI!. consider adding SGLT2i with ELP-1 RA or vice verss Intermediate; GLP-1 RA {not Listed above), S6LTZi
proven CVD benefil or vice versa | DPP-4i | Neutral:
T . l . DPP-4i, Metformin
2 N4
It additional cardiorenal risk reduction or glycemic lowering needed I ATC above target J
* In peaple with KF, CXD, established CYD or multiple risk factors for CVD, the decision to wse a GLP-1 RA or S6LTZ with proven benelit should be independent of background use of metformanct A strong |dentify barriers to goals:
recommendation is warranted for people with CVD and a weaker recommendation far those with indicalors of high [V risk. Moseover, a highr absolute risk reduction and thies lower numbers needed bo treat « Consider DSMES referral to suppart self-efficacy in achievement of goals

are seen al higher levels of baseline nsk and should be factored ito the shared decision-making process. See text for detals: * Low-dose TZD may be better tolerated and similarly effective: § For SGLTZL OV « Consider technology (e.g., diagnestic CGM) to identify therapeutic gaps and Wilor therapy
renal oulcomes Irials demonstrate their efficacy in reducing the risk of composile MACE. TV death, all-cause martalily, ML HHF, and renal cutcomes in individuals with T20 with established/high risk of CVD; + Identify and address SDOH that impact achievement of !Wl-‘
# For GLP-1 A, CVOTs demonstrate their efficacy in reducing composite MACE, CV death, all-cause mortality. MI, stroke, and renal endpoints in individuals with T20 with established!hagh risk of CYDL










NAFLD prevalence
Global: 25.2% (33.5% by 2030)
United States: 24.1% (~100M adults by 2030)

NASH prevalence
Global: 1.5%—6.45%

Early NASH
FO/F| fibrosis

Fibrotic NASH
F2/F3 fibrosis

NASH-cirrhosis
F4 fibrosis

Increased risk of
related diseases

Healthy

NAFLD
| | |
liver NAFL NASH Cirrhosis
steatosis steatohepatitis

Progression

a0

Regression

Healthy liver

Steatosis Steatosis +
X No or trivial inflammation v Significant inflammation
X No hepatocyte injury v Hepatocyte injury (ballooning)

+| obular inflammation

B
e KA.

Increasing fibrosis
— Risk of cirrhosis

Vascular disease

Sleep apnek ]
@ NAFLD

Cardiac disease

Diabetes

Asteoarth ritis

/N

PCOS

Kidney disease




Most Common Tests in Noninvasive Diagnosis of

Fibrosis in NAFLD

Serologic Markers Imaging
- Simple *Complex * Elastography
— FIB-4 —ELF —VCTE
— NFS —Pro-C3 // — MRE
_A7— Multiparametric
"l -—ARFI

hge (years) AST Level U\

X

FIB-4=

Platelet Count r?Er:ft_.l

X \/nmwu AASLD é
Pro-C3




“Simple Scores” for Predicting Presence of Advanced (F3/4) Fibrosis

NAFLD Fibrosis Score FIB-4 Score
= -1.675 + 0.037 x Age + 0.094 x BMI + . =(Age * AST)/ (Platelets * Sqrt (ALT))
1.13 x IFG/diabetes + 0.99 x AST/ALT . A score of less than 1.3 excludes fibrosis
ratio - 0.013 x Platelets - 0.66 x (NPV 95%)
Albumin. . A score greater than 3.25 predicts fibrosis
A score of less than -1.455 excludes (PPV ~70%)

fibrosis (NPV 88-93%).
A score of greater than 0.676 predicts
fibrosis (PPV 82-90%

Low Cutoff
(NPV)

High Cutoff
(PPV)

Low Probability of F3/4 Indeterminate High Probability of F3/4

Angulo et al. Hepatology. 2007; Sterling et al. Hepatology. 2006;
McPherson et al. Gut. 2010



The use of Sequential NITs

NIT #1 ) 3
Absence of advanced Presence of advanced
: ; Indeterminate . .
fibrosis fibrosis
s
NIT #2 < >

Absence of advanced fibrosis nescineEEs Presence of advanced fibrosis

NIT #3

Absence of advanced fibrosis Presence of advanced fibrosis

Anstee et al ;Hepatology 2019



VCT E (Vibration-controlled transient elastography ) ( F | b FOSCa N )

Non-invasive quantification of two physical
biomarkers of the liver within a 10-minute
examination: /

Liver stiffness CAP

Quantification of
Obtained through a VCTE ultrasound attenuation

measurement obtained in VCTE

Correlated to extent of measurement

fibrosis Correlated to liver
steatosis

Both biomarkers can be used to assess disease . nl.
severity in different etiologies including NASH ¥ 1]




MRE

Modified phase-contrast pulse sequence to visualize rapidly propagating
mechanical shear waves (~60 Hz)

Stage 1 Stage 2 Stage 3

Cutoff for Sensitivity  Specificity  ppy NPV
Detecting (95%Cl) (95%C1) ©  (95%Cl)  (95%CI)
Advanced Fibrosis 0 0 0
MRE stiffness 0.86 0.91 0.68 0.97
> 3.64 kPa (0.65-0.97) | (0.83-0.96) | (0.48-0.84) | (0.91-0.99)

Loomba et al. Hepatology. 2014;
Patel et al. Ther Adv Gastroenterol.. 2016



MRI Fat Fraction Map

MRI Fat Fraction Map
Inferior Liver

Noureddin, Hepatology 201
Loomba Hepatology 2015
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LiverMultiScan® —

cT1 and PDFF Have Potential as Non-Invasive Biomarkers for NASH

cT1 and PDFF were both strongly correlated with all features of the biopsy-
Example cT1 and PDFF maps for range of values  based NAFLD activity score. cT1 was strongly correlated with fibrosis, but
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cT1 and PDFF were both correlated with all features of the NAFLD activity score (NAS);
cT1 was also correlated with fibrosis.

Dennis, et al. Frontiers of Endocrinology. 2021.



SROC curve

Hyaluronic acid (HA) 104
Procollagen lll amino terminal peptide (PIIINP) 084
Tissue inhibitor of metalloproteinase 1 (TIMP-1) £ 06
°* Meta-analysis of 11 studies g 04-
* ELF test had a sensitivity of >0.90 for e
0.0

excluding fibrosis at a threshold
00 02 04 06 08 1.0

* To achieve a specificity of 0.90 for 1-Specificity
advanced and significant fibrosis,
thresholds of 10.18 (sensitivity: 0.57)
and 9.86 (sensitivity: 0.55) were
required, respectively

Vali et al. J Hep. 2020.

11 studies were included in
the meta-analysis of
advanced fibrosis
AUC: 0.83 (0.71, 0.90)
Sensitivity: 0.73 (0.60, 0.83)
Specificity: 0.80 (0.68, 0.88)
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