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Table 4.2—Assessment and treatment plan

Assessing risk of diabetes complications
e ASCVD and heart failure history
e ASCVD risk factors and 10-year ASCVD risk assessment
e Staging of chronic kidney disease (see Table 11.1)
* Hypoglycemia risk (see Section 6, “Glycemic Goals and Hypoglycemia”)
e Assessment for retinopathy
e Assessment for neuropathy
# Assessment for NAFLD/NASH *

Goal setting
e Set AlC/blood glucose/time in range
« If hypertension is present, establish blood pressure goal
* Weight management and physical activity goals
# Diabetes self-management goals

Therapeutic treatment plans
e Lifestyle manlagement _ O
* Pharmacologic therapy: glucose lowering N \o(\
# Pharmacologic therapy: cardiovascular and kit:lrueggi~ GJse risk factors
* Weight management with pharmacotherapy ?m{bahalic surgery, as appropriate
* Use of glucose monitoring and insulin deli@\’y ggvices
» Referral to diabetes education, behavi}%@?@‘ﬁh, and medical specialists

\J AN

Assessment and treatment planning a‘rgZe% tial components of initial and all follow-up vis-
2 . . . .

its. ASCVD, atherosclerotic cardiov Nlar disease; NAFLD, nonalcoholic fatty liver disease;

NASH, nonalcoholic steatchepa&@

2024
A new era

ADA Standard of Care,
Diabetes Care, 2024




ADA Standards of Care 2025

Goal: Cardiovascular and Kidney Risk Reduction in
High-Risk Individuals with Type 2 Diabetes*

+Weight +Achievement and maintenance
management of glycemic goals

+CKD (on maximally tolerated
dose of ACEi or ARB)

12
®¢>\

i |ca& glucose lowering

Intermedi

ADA Standards of Care,
Diabetes Care, 2025




EASL-EASD-EASO Clinical Practice Guld@ﬁnes on the
management of metabolic dysfunctmn-asgﬂclated steatotic
liver disease (MASLD;, &

e
[ Waight loss goals ] Recommeandations to all MASLD ][ Implgmantat.{\{b &
- Diet quality Physical activity \,{b U
MASLD E 5% for steatasis *  Mediterranaan dist +  Tailored to the individual's || « Multid SGID®% Re g a rd I e s S
with ~ E fRdLichey +  Minimising processad prafarenca and ahility + Lifest a 4@1 during
auew'.re_ght E . meat, ulra-processed « =150 min‘week of hegkhcEre vi -
fobssity | | g 5 | 27-10% for MASH e mtnetine oo enssl] [ @uab.gammd of diabetes
5 b and fibrosis raduction sweelaned beverages of vigorous-intensity ty@m»an-emmns
: 8 PO " i ! physical activity ’\' mdallsed lan
E = Consider increin- * Increasing unprocessed! R i gy P!
33 based weight loss minimally procassed foods inimising sedentary fi } ending on the
§C || g Other lifestyle habits _ O || @Patient's prferances and
E ; (%) e\\ ECONOMIc constraints
MASLD -3 v Smoking: avoi H )
with > o g Consider bariatric R, = > Behavioural therapy
class Il or I % g procedures - {.@?’
obesity 2 S avoidan dvaRE
] fibrosjskQe Sirhig
g 5 -
g\' MASH cirrhosis
= « Lifestyle adapted to the sevarty %fﬂl@ and
= nutritional status
MA.S‘LD é Sarcopenia or demﬂpens-a@?ﬁhc\i&%gﬁ profein diet
with | » = 3-5% waight reduction and late-avening snack
'1:-rlrra Compensated GIIThD Db 'rmderste wieight
weight reduction plus b gh I"IJ and physical activity
- /-A\' .."O e - u
Prevention of MASLD and HCC Long-term goals:
+ Praventing obesity b \(b Chuality of life and surviva
*  Healthy diat ; (§,b Cardiometabolic benefits
" Reg.ul_ar ph:,.lsc.a sty K A@ Prevention of cirhosis, HCC, T2D, cardiovascular disease
+  Avoiding smoking and alcohol 0(0 %)

KRN
Fig. 3. Lifestyle management algorithm for MASLD. Mote: szba @‘thempy includes: self-monitoring, clinicians providing affected individuals with self-efficacy

and motivation, setting realistic negotiable goals, and overc Is] ers. Examples of unprocessed/minimally processed foods: vegetables, fruits (not juice), low-fat EAS L_EAS D_EASO
dairy, nuts, olive oll, legumes, unprocessed fish and poult varweight/obesity: Overweight: BMI of 25-29.9 kg/m® [non-Asian) or 23-24.9 (Asian), Obesity: 230 kg/m®
{nen-Asian) 225 kg/m® (Asian). Class || obesity: BMI 2 im” (non-Asian) or BMI 230 ka/m” (Asian). Mormal weight: BMI<25 ka/m”® {non-Asian) er <23 ka/m® {asian).

BMI, body-mass index; HCC, hepatocellular carcipeidd: MASH, metabelic dysfunction-assaciated steatohepatitis; MASLD, metabalic dysfunction-associated stea- J HepatOI 2024
totic liver disease; T2D, type 2 diabetes.
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ADA Standards of Care.2025

If additional cardiovascular and kidney risk reduction, managemeni of other
metabolic comorbidities, and/or glycemic lowering is nesdea

Agents with potential Q/@ht\a@?m MASLD or MASH
GLP-1 RA, dual GIP and GLP-1RA, pic:-g%@%rk@%’r combination of GLP-1 RA with pioglitazone

» GLP1-RA
» GIP/GLP1-RA

> Plog"tazon? > ] ADA Standards of Care,
» GLP1-RA + Pioglitazone Diabetes Care, 2025



Pioglitazone

Peroxisome Proliferator-Activated Receptorsg\

* Fatty acid oxidation

* Adipogenesis * Energy uncoupling

PPARy L 2 PPA %53 c}\

* Adipogensis ) . @t\r acid oxidation
* Regulates adipokine \é

widative muscle fibres

E.m.‘:umo:t.t. ing to fat PPARG Q/C?Q\Q * Improves insulin sensitivity
» Lipid repartitioning to fa l * Fatty acid oxidation . * Exercise physiolo
* Increases insulin sensitivity . i (O %\ Py &

* Lowers plasma trj

Ketogenesis
g
* Increases plasg DL \(\
O\\q
. Muscle
@K

Belfort R et al N Exngl J Med, 2006 - Sanyal AJ et al CRN N Engl J Med, 2007
Cusi K et al Anrv int Med, 2016
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Liraglutide

Liraglutide safety and efficacy in pat,gem  with non-alcoholic
steatohepatitis (LEAN): a multwe@h:e double-blind,
randomised, placebo- controllgdpﬁase 2 study

N
oS @Q
Matthew James Armstrong, Piers Gaunt, Guruprasad P Aithal, D@§(er1 g@rm Diana Hull, Richard Parker, Jonathan M Hazlehurst, Kathy Guo,
LEAN trial team®, George Abouda, Mark A Aldersley, Deborah&¥oc @ Stephen C Gough, Jeremy W Tomlinson, Rachel M Brown,

Stefan G HUhEu‘:her; Philip N Newsome Ov \\Q’

Armstrong MJ et al, Lancet, 2016



GLP1-RA — Semaglutide 0.4 die

A Resolution of NASH with No Worsening of Liver Fibrosis
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(primary end point)
Odds ratio, 3.36 (95% Cl, 1.29-8.86)

Odds ratio, 2.71 (95% Cl, 1.06-7.56)
| |
Odds ratio, 6.87
(95% Cl, 2.60-17.63)
P<0.001

Q.
Q‘o

Placebo
(N=58)

Semaglutide,
0.1 mg

0.2mg
(N=57) R,

(N= 595&

Semaglutide, Kitide,
ﬁ )
M(N=56
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Percentage of Patlg

Improvement in Live, {@roﬁk Slage with No Worsening of NASH
(confirmatory sq@hd@ end point)

»{b \ @dds ratio, 1.96 (95% Cl, 0.86-4.51)
\r |
O
%) '\6\ Odds ratio, 1.00 (95% Cl, 0.43-2.32)
D 9
> I |
Odds ratio, 1.42
(95% Cl, 0.62-3.28)
P=0.48

43
32 I 33

Semaglutide, Semaglutide, Placebo
0.2mg 0.4 mg (N=58)
(N=59) (N=56)

4

Semaglutide,
0.1 mg
(N=57)

Newsome P et al, N Engl J Med, 2020




ESSENCE

Semaglutide 2.4 once weekly

The NEW ENGL;\}&@']‘OURNAL of MEDICINE

\O

ESSENCE is an ongoing phase 3 trial comparing once-weekly subcutaneous
semaglutide 2.4 mg versus placebo in participants with biopsy-defined MASH
and fibrosis stage 2 or 3

Here, we report interim efficacy and safety* results from the first 800 patients
who completed 72 weeks of treatment

Methods

Trial design

16-week dose escalationt

Key inclusion criteria 0.25 05 1.0 1.7
sAge 218 years old
sHistological evidence of fibrosis

*NAS 247

Key exclusion criteria [ Part 1 msw >
«Chronic liver diseases other

stage 2 or 3* wegeba -+ standard of care

f?}Q)RIGINAL ARTICLE

Phase 3@”1‘@0 of Semaglutide in Metabolic
Dy%ﬁ?@hon—Assomated Steatohepatitis

Arbnb@% @\VI D..! Philip N. Newsome, M.B., Ch.B., Ph.D.,?* Iris I(Ilers M.D.?
aL,ra Harms @stergaard, M.Sc.,* Michelle T. Long, M.D.,*
% Mette Skalshgi Kjeer, M.D., Ph.D.,* Anna M.G. Cali, M.D.,*
e'tta Bugianesi, M.D., Ph.D.,” Mary E. Rinella, M.D.,* Michael Roden, M.D.,’
° and Vlad Ratziu, M.D., Ph.D.,'* for the ESSENCE Study Group*

once-weekly subcutaneous
mg mg mg mg semagliuiide 2.4 mg + standard of care

than MASLD L Parté"mml?oo)

>

sKnown or suspected excessive \ &Q) .
consumption of alcohol (>20 Liver D Opsy \\QJ Liver biopsy

g/day for women or >30 g/day
for men) K\Q
(b QQJ
lowering, lipid-lowering or $ W72
welght loss medications within Ran ation Interim

Treatment with GLP-1RAs or
unstable use of other glucose-
90-days prior to screening ‘b 2:1) analysis

L]
Liver blopsy

| ]

W240 w247
End of End of
treatment study

Sanyal A et al
N Engl J Med, 2025




ESSENCE: End-point

> o
A Resolution of Steatohepatitis with No Worsening of B Reduction in Liver Fibmsi&ﬁ%{& Worsening of
Liver Fibrosis Steatohepatitis B
Estimated difference,
28.7 (95% Cl, 2

100 1
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o 2
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[- 8 [- 9
g o
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1] N
3
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3 b

Semaglutide, 2.4 mg ) Semaglutide, 2.4 mg Placebo
(N=534) (N=266)

Figure 1. Primary End Points. >

The figure shows the percenta uﬁ\ﬁétient:‘. with fibrosis stage 2 or 3 who had resolution of steatohepatitis with no
worsening of liver fibrosis | m@ and reduction in liver fibrosis with no worsening of steatohepatitis (Panel B) after
72 weeks, with the estxggﬁadzjdh'rerence expressed in percentage points.

Sanyal A et al N Engl J Med, 2025



Prevalence of Noninvasively Detected Ci - G
ardullo S, Perseghin &. Diabetes Care, 2024
Clinically Significant Portal arau ghifes. B

Hypertension Among U.S. Adults With

: . —
and Without Diabetes B Liver Stiffness Measured by ‘#ibmtiu@@uﬁ%lled Transient Elastography
hitps.//doi.org/10.2337/dc24-1341 *{g\ %\b\
].3 1 ‘ é{,(b ) (b,
- & >
A p<0.001 12+ < &

= 100~ g 11- \fb(b@@ Placebo

Y = & &

7 80- 73.4 a 5%

] % 3

S 60- }%\ &
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‘E Q/Q‘ 06 -

3 404 ?*Q s
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2 504 O L@ Semaglutide, 2.4 mg

© D ]

o X & 1

- < 0

e 0 P o 0 48 72

NoT2D T2D (2;@

o, Weeks since Randomization
MASLD/MASH

No. of Patients
Placebo 216 204 193
Semaglutide, 24 mg 417 399 381




GLP1-RA in compensated cirrhosis (F4) - Semaglutide

~

Q@ \\Q’
Improvement flbrOSIS\@ & Improvement NASH
oy O\eb\(z}\(b
= OR028 40 2 OR 1.97
Phase 2: 5 (95% cmo%&ap (95% C1 0.56-7:91)
: 3 P=0-29
71 patients s —
5 16 (34%)
48 weeks 2
e

6®3@?¢1agant|de Placebo Semaglutide Placebo
\\?}2 -4 mq group group 2-4 mg group group

@Q \\(’

Loomba R et al, Lancet Diabetes Endocrinol, 2023



Dual-agonists



GLP1/GIP RA: Tirzepatide

A Resolution of MASH and No Worsening of Fibrosis B Decrease of =1 Fibrosis Stage and No Worsening o
Risk difference, \\(b(\ 6\\(,0
34 (95% Cl, 17-50) Risk differencex @ °.>\

P<0.001 25 (95% C1, 3740) @!
2

AN
Risk difference, OO “\\.{b
46 (95% Cl, 29-62) 9 R'@;gifference,
P<0.001 N0 22,(95% Cl, 1-42)
| L

y 5 Phase 2:
53R[;:l:923 féTr ir;c_eégj (}\A Risk difference, a s e -
P<0.001 : 21 (95% Cl, 1-42)
e
190 pats
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1
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Tirzepatide, Tirzepatide, Tirzepatide, Placeld Tirzepatide, Tirzepatide, Tirzepatide, Placebo
5mg 10 mg 15 mg 28 5mg 10 mg 15 mg (N=48)
(N=47) (N=47) (N=47) (N=47) (N=48)
N

Loomba R et al, N Engl J Med, 2024



GLP1/Glucagon RA: Survodutide

Once weekly

Phase-2, 48 weeks
Histologic improvement
in MASH, with no
worsening of fibrosis
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o

Survodutide, Survodutidgy e\%umdutide,
2.4 mg 4.8 mg? o 6.0 mg

a (N=74)
&

(N=73) (N=

Sanyal AJ et al, N Engl J Med, 2024



Triple-agonists



PBO 1mg RETA 4mg RETA = 8mgRETA = 12mgRET.

e GLP1/GIP/Glucagon — RA
g - | (Retatrutide)

b Liver fat reduction targets at week 24 - leer fat i"\'-}dUCtIOI’]S Were

L L
100 100

significantly related to changes in body
weight,”abdominal fat and metabolic
measures associated with improved insulin
sensitivity and lipid metabolism

Sanyal AJ et al, Nature Med, 2024



A MNASH Resolution with No Worsening of Fibrosis

100
1 P=0.001 P.001

Resmetirom
MAESTRO — Phase 3

Percentage of Patients

Placebo Resmetirom, Resmetirom,
[N=318) 80 mg 100 mg

(N=316)  (N=32]) Resmetirom .is an oral, liver-directed,
B Fiboss Improvemer b 1 Sage with No Worsenig thyroid -horrmone receptor beta (THR-B) —
of NAFLD Activity Score - .
selective agonist

100
-L_ P<0.001 P<0.001

Percentage of Patients

Placebo Resmetirom,
(N=318) 80 mg

Harrison SA et al, N Engl J Med, 2024



Conclusions



Anti
metabolic therapy




Anti.iriflammatory and
antl fibrotic therapy



Combination/sequential therapy

Anti metabolic therapy Anti inflammatory and
Anti inflammatory ard anti fibrotic therapy

anti fibrotic therapy Anti metabolic therapy
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Weight loss may be associated with overall health improvements in:
_E0 * Hypertension?®
0 SA * Hyperglycemial

o * PCOS!? * Prevention of T2D?
5_10 A.'I « NAFLD! * Dyslipidemiat A .
@ ° Greater weight

N
« (OSAS! * Cardiovascular ¢ige 2

10—15% * GERD?! . Urinaﬂfstre@%‘lggg\tinencez IOSS = better Ilver
- NASH! =+ Knee D%&g\@%‘ltisl health outcomes

)
= CV murtaliQQ/Qf({Z}e
15-20% | e
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*T2D remission rates have been found to plateau at 20-25% total wei s where 25% total weight loss did not confer additional benefits; ..
BP, blood pressure; CV, cardiovascular; GERD, gastrn-oesﬂphg&eal- disease; HbALc, ﬁlycated hemoglobin; HFFEF. heart failure with freserved ejection fraction; NAFLD; non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; OSAS, obstructive sle? apnoea syndrome;
PCOS, palycystic ovary syndrome; PwO, people with abesity; @ve 2 diabetes; TG, trglycerides. 1. Horn D et al. Postgrad Med. 2022;134:359-75; 2. Garvey WT et al. Endocr Pract. ZI]].S;Z]%SuppI. 3):1~203; 3. Look AHEAD Research Group, Gregg EW et al. Lancet Diabetes Endocrinol.
2016;4:913-21; 4. Lean ME et al. Lancet, 2018;391:541-51; 5. Sunfistrdm J et al. Circulation. 2017;135:1577-85;

6. Benraoune F & Litwin SE. Curr Opin Cardiol. 2011;26:555-61; 7. Meerasa A & Dash 5. Diabetes Care 2022;45:28-30; B. Teasdale, N et al. Int | Obes 2007,31:153-160; 9. Ryan DH and Yackey SR. Curr Obes Rep 2017;6:187-94.



Lifestyle Modification and Histology io(;d\Q@AFLD
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* Paired liver biopsies from Weight loss | @ &S
261 participants with NASH! A S | o sutainweigit foss
P P & @ at 1 year

* 52 weeks lifestyle modification?!

Weight loss
27%?

Weight loss
25%173

Weight loss
23%1.24

N Cortesia di Elisabetta Bugianesi (UNITO)



Recommendations

4.27 Adults with type 2 diabetes or pre-
diabetes, particularly with overweight
or obesity, with nonalcoholic fatty liver
disease (NAFLD) should be recom-
mended lifestyle changes that promote
weight loss, ideally within a structured
nutrition plan and physical activity pro-
gram for cardiometabolic benefits B
and histological improvement. C

4.28 For adults with type 2 diabetes,
particularly with overweight or obe-
sity, with NAFLD, consider using a
glucagon-like peptide 1 (GLP-1) re-
ceptor agonist with demonstrated
benefits in nonalcoholic steatohepa-
titis (NASH) as an adjunctive therapy
to lifestyle interventions for weight
loss. B

4.29 Pioglitazone or GLP-1 receptor ag-
onists are the preferred agents for the
treatment of hyperglycemia in adults
with type 2 diabetes with biopsy-
proven NASH or those at high risk with
clinically significant liver fibrosis using
noninvasive tests. A

4.30a In adults with type 2 diabetes
and NAFLD, use of glucose-lowering

therapies other than pioglitazone qrb

GLP-1 receptor agonists may be

continued as clinically indicated, but
these therapies lack evidence of ben-
efit in NASH. B
4.30b Insulin therapy is the pre-
ferred agent for the treatment of
hyperglycemia in adults with type 2
diabetes with decompensated {{‘b
rhosis. C Q{b
4.31a Adults with type 2‘ didbe ‘-.@
and NAFLD are at increa capio-
vascular risk; thereforeﬁn%m@hen-
sive management @Qare&o%ascular
risk factors is recosim ed. B
4.31b Statin t ap{v&s safe in adults
with type 2 d].gbeté’and compensated
cirrhosisfcé LD and should be ini-
nued for cardiovascular

nd close monitoring in people
o}lth decompensated cirrhosis, given
limited safety and efficacy data. B
4.32a Consider metabolic surgery in
appropriate candidates as an option
to treat NASH in adults with type 2
diabetes B and to improve cardio-
vascular outcomes. B
4.32b Metabolic surgery should be
used with caution in adults with
type 2 diabetes with compensated
cirrhosis from NAFLD B and is not
recommended in decompensated
cirrhosis. B

ADA Standard of Care,
Diabetes Care, 2024
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