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MAFLD

* Epidemiology

* Treatment options
* Lifestyle modification =g
* Medication
* Endoscopy
* Surgery

e Cirrhosis

* Transplant
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i 1 : . ) Overall 25-30% worldwide
' 1 incidence (0.7% -2.7% per yr)
40% are not obese
COST - $100 billion USD/year
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Le et al. Clinical Gastroenterology and Hepatology 2022



NAFLD - MAFLD

g
(detec{ed elthel by Illlaglllg te‘:l""ques’ bIOOd b'°"|a| kel 5lsc°|es or by Illel llIStOIogy)

l * Independent of other liver
diseases

{ Hepatic steatosis in adults ]

(defined as BMI 225 kg/m? in (defined as BMI <25 kg/m? in Caucasians
Caucasians or BMI 223 kg/m? in Asians) or BMI <23 kg/m? in Asians)

[ Overweight or obesity ] [ Lean/normal weight ]

(G R\

 Steatosis + one of
f presence of at least two metabolic risk abnormalities: . .
* Waist cir{:u:ference 2102/88 crr: in Cautc:ian me: a:d :vomen ::x 2:0180 cm irI1 :\sian men o A) O Ve rwe I g h t / O b e S I ty

and women)
« Blood pressure 2130/85 mmHg or specific drug treatment
« Plasma triglycerides 2150 mg/dl (21.70 mmol/L) or specific drug treatment ® B ) D M - 2

« Plasma HDL-cholesterol <40 mg/dl (<1.0 mmol/L) for men and <50 mg/dl (<1.3 mmol/L) for
women or specific drug treatment

- Prediabetes (i.e., fasting glucose levels 100 to 125 mg/dl [5.6 to 6.9 mmol/L], or 2-hour post-load ° C M t b I 1 d I t 1

glucose levels 140 to 199 mg/dl [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmol/mol]) e a O I C ys reg u a I O n
+ Homeostasis model assessment of insulin resistance score 22.5
« Plasma high-sensitivity C-reactive protein level >2 mg/L

[ MAFLD ]

(Metabolic dysfunction-associated fatty liver disease)

Eslam et al. J Hepatol 2020



Spectrum of MAFLD

Healthy Liver

e

NAFLD

>

NASH

7.

Cirrhosis

Reversible Reversible Irreversible
25% 25% 25%
Total population 25% 5-6% 1-2%

Diehl et al. NEJM 2017



Management of MAFLD

* Modifying components of
metabolic syndrome

* OBESITY, type 2 diabetes
mellitus, insulin resistance,
dyslipidaemia, and
hypertension

* Mainstay = Weight loss 7-10%

* No currently FDA/TGA approved . e
medication for MAFLD T RN




Assessment - Histology

NASH
with Fibrosis

!

Cirrhosis

|

Decompensated
Cirrhosis

Cirrhosis

Coppel at al. Am J Gastro 2006



Assessment - NAFLD activity score (NAS)

- « Unweighted score out of 8
- Validated measure of
m g;zease act[wty for Liver
EENETTY BT ST pSy Sections
L -°- s « ™ NAS correlates 1 fibrosis

Fow
n l-

66/

- I NAS correlates 4 fibrosis

- - NOT for NASH Dx

k; / * BETTER for change
out of 8 assessment

Brunt et al. Hepatology 2021




Assessment - FIBROSIS SCORE

e Often assoc with NASH
(b) el * Main predictor of

}:: * Liver complications
F1

Histological Fibrosis
findings (F) stage

+ Mild zone 3 perisinusoidal fibrosis (F1A)
+ Moderate zone 3 perisinusoidal fibrosis (F1B)
« Periportal/portal fibrosis (F1C)

e Cardiovascular M&M

{Poﬁsinusoldal OR periportal fibrosis

Perisinusoidal AND periportal fibrosis F2

Bridging Fibrosis F3

Cirrhosis F4




LIFESTYLE MODIFICATIONS
e of adietrichin:

Avoid.

+ Red meat

«Trans fats

« High-fructose corn syrup

« Highly refined carbohydrates
« Low fiber

« High energy density

Dietary intervention:

Bariatric intervention

MEDICATIONS AND
SUPPLEMENTS

« Metformin
«(TZDs)
«(GLP-1)

«(SGLT2)

« Statins
« Fish oil

Exercise:

+30-60 minutes of moderate
intestity activity

-3-4 times/week

Particular interventions:
« Carbohydrate restriction
« Mediterranean diet

« Calorie deficit of 500—1000 Cals/day

Intragastric
Balloon

Endoscopic Sleeve
Gastroplastx)

Roux-en-Y Gastric
Bypass

Sleeve Gastrectomy

IFSO 2022



MAFLD - Lifestyle modification

52 weeks of lifestyle intervention

>
% Weight loss (WL) 5'% 7'% 1%
NASH-resolution 10% E 26% E 64% E 90%
FIBROSIS-regression 45% E 38% E 50% E 81%
STEATOSIS improvement 35% E 65% E 76% :
% Patients achieving WL  70% E 12% E 9%

Romero Gomez. et al. J Hepatol 2017



MAFLD - Medications

 Tirzepatide (GLP-1) vs placebo

* RCT, n=152
Resolution of MASH anq No Worsening of Fibrosis ° 12m0nth fO”OW-up
625% * Resolution of MASH with no

worsening fibrosis 44-62%
* Not powered to assess fibrosis

Loomba et al. NEJM 2024



MAFLD - Endoscopic metabolic therapy

* SR, 18 studies EMT

* Improved liver fibrosis (mean
difference 0.7)

* Improved NAFLD surrogates
(Steatosis, NAS score, LFTs)

Intragastric
Balloon

Endoscopic Sleeve
Gastroplasty

Jirapinyo et al. Clin Gastroenterol Hepatology 2022



Bariatric surgery - MAFLD

D

Study

Silverman (1995)
Luyckx (1998)
Dixon (2004)
Clark (2005)
Mattar (2005)

Stratopoulos (2005)

Barker (2006)

De Almeida (2006)
Furuya (2006)
Meinhardt (2006)
Liu (2007)
Moschen (2009)
Moretto (2012)
Tai (2012)
Vargas (2012)
Lassailly (2015)
Raj (2015)
Taitano (2015)
Schneck (2016)
Manco (2017)
Parker (2017)

.

Fibrosis

Schewenger (2018) :
Overall (I"2=281.57%, P =.00)

—

ES (95% Cl)

0.77 (0.46, 0.95)
0.00 (0.00, 0.98)
0.70 (0.47, 0.87)
0.36 (0.13, 0.65)
0.25 (0.14, 0.38)
0.08 (0.02, 0.20)
0.57 (0.29, 0.82)
0.25 (0.01, 0.81)
0.67 (0.30, 0.93)
0.31 (0.1, 0.59)
0.50 (0.26, 0.74)
0.20 (0.0, 0.56)
0.31(0.17, 0.49)
0.33 (0.13, 0.59)
0.32 (0.15, 0.54)
0.25 (0.15, 0.36)
0.79 (0.49, 0.95)
0.34 (0.27, 0.42)
0.88 (0.47, 1.00)
0.00 (0.00, 0.17)
0.80 (0.52, 0.96)
0.48 (0.29, 0.68)
0.40 (0.29, 0.51)

%
Weight

4.33
1.24
4.99
4.42
5.66
5.58
4.42
2.67
3.83
4.59
4.72
3.98
5.36
4.72
5.07
5.79
4.42
6.04
3.66
4.84
4.51
5.14
100.00

T

* Cochrane review

Steatosis — 60-91.7% improvement
Inflammation — 50-91.8%
Ballooning — 75-77%

Fibrosis

* 40% improvement
e 12% worsening liver fibrosis
e Rapid weight loss

* Malabsorptive/SB bypass
procedures (jejuno-ileal bypass)

Mummadi et al. Clin Gastroenterol Hepatol 2008
Lee et al. Clin Gastroenterol Hepatol 2019



BRAVES - RCT

RYGB vs SG vs lifestyle /medical
N=288, RCT 1:1:1, 12months

Endpoints

* Primary - histo resolution of NASH
without fibrosis worsening at 1yr

e Secondary — Fibrosis improvement by
1+ stage
RESULTS

* BS better than lifestyle/meds

* Threshold of 20% weight loss to
achieve endpoint
* SG=RYGB

BUT RYGB was better at improving glycaemic control,
lipid profile, insulin resistance, and weight loss

Resolution (%)

A NASH resolution without worsening

of fibrosis (ITT population)
100 ;/
604 54/96 (56%) 55/96 (57%)
40+
20-{ 15/96 (16%)
0 T T 1
Lifestyle Roux-en-Y Sleeve

modification gastric bypass gastrectomy

SG and RYGB 3.6 x
more likely to achieve
resolution vs Lifestyle

Improvement (%)

B Improvement of at least one stage of liver
fibrosis without worsening of NASH

(ITT population)
100 7/

/ 37/94 (39%
40 35/95 (37%) e
30+

22/96 (23%)
20
10
0 T !
Lifestyle Roux-en-Y Sleeve

Verrastro et al. Lancet 2023

modification gastric bypass gastrectomy



Longevity?

Weight loss (kg)

A__/‘_\Q

== Exercise alone
=== Diet plus exercise
== Diet alone

=== Meal replacements
= \lery low energy diet
e (rlistat

— Sibutramine
- Advice alone
1 1 J 1
6 12 24 36 48
Time (months)

* Bariatric surgery

* S5yr data, n-381 (99 with NASH)

J NASH prevalence

» \ severity steatosis, ballooning, NAS score
* Histological benefits seen up to 1yr
* Fibrosis worsened at 5yrs

Mathurin et al. Gastroenterology 2009



Ok so BS works — which operation?

* Meta-analysis, observational
studies & RCT

* SG vs RYGB equivalent

* Histological changes
* NAS score
* Fibrosis

Resolution (%)

A NASH resolution without worsening B Improvement of at least one stage of liver
of fibrosis (ITT population) fibrosis without worsening of NASH
(ITT population)
100 100
7 54/96 (56%)  55/96 (57%) / 37194 39%)
60 40 35/95 (37%)
g
g 397
40 2 22/96 (23%)
3 20-
20 15/96 (16%) 3
~ 10+
0 T T | 0 T T |
Lifestyle Roux-en-Y Sleeve Lifestyle Roux-en-Y Sleeve
modification gastric bypass gastrectomy modification  gastric bypass gastrectomy

Verrastro et al. Lancet 2023
Barreto de Brito e Silva et al. Obesity Surgery 20213



CIRRHOSIS



Safety — BS in Cirrhosis

* M&M higher (SR)
» Often incidental cirrhosis (50%)
* 21.3% morbidity
* 1.6% periop mortality
e 2.4-2.8% late onset (1yr) mortality

* Nationwide Inpatient Sample (NIS)
e Portal HTN extra risk factor (even if CPA)
* Non-restrictive Sx worse (SG safer)
* Low volume centres (<50per yr) > M&M
 Compensated vs decompensated
* Mortality: Decompensated (16.3%) vs

CONTRAINDICATIONS compensated (0.9%)

Childs Pugh B/C (i.e.>7)
Portal HTN — varices, HYWP>10mmHg, CT

Jan et al. Obesity Surg 2015
Mosko et al. Clin Gastroenterol Hepatol 2011




Efficacy — BS in Cirrhosis

e Case control study
40 P for difference among groups = 0.391 o 97% CPS- A
* Cirrhosis Dx 46% preop

" A * Weight loss was equivalent to
non-cirrhotic patients up to 1yr

20

Percent of total weight loss (% TWL)

10 — Control

- = Known
— Incidental
- = Suspected

Baseline 30 90 180 360
Time (days)

Vupalanchi et al. Ann Surg 2022



TRANSPLANT



MNASH — Liver Transplant

Liver transplantations for
NASH-related cirrhosis

[od
(%o
|

20

15+

~&-US population
~@- European population

T T | T
2000-2004 2005-2009 2010-2014 2015-2019

Time periods

2000 - 04
(n=748)

2% g%

1%

2015 - 2017
(n=804)

1% 4%

~20%

9%

2005 - 09 2010 - 14
(n=810) (n=1031)
2% 5% A e

28%

W
6% 14%

5% 12%

Adult Diagnosis
. Other diseases |:] Hep B
[ ) [l Hep BICID
[JHcc NAFLD/NASH
. Hep C

Lonardo et al. Nature Reviews Endo 2022



Transplant patients ...

Normal Weight Obese Metabolically Unhealthy

Syndrome Normal Weight Obese

- BMI 18.50-24.99 Kg/m? - BMI 18.50-24.99Kg/m2

- FM225%M; 232%F - FM225%M; 232%F

- No Metabolic Syndrome - Metabolic Syndrome

- No Dyslipedimia - Dyslipedimia

- No Hypertension - Hypertension

- No Diabetes Type 2 - No Diabetes Type 2

Frequency of Incidence Frequency of Incidence
Diabetes Type 2 46% 8.1%
2.7% 6.5%

Classification of
Obesity Phenotypes ot | o

Hand Grip (kg) 27<

T-Score (DS) >-1

IFSO guidelines



Bariatric surgery and transplant

* Morbidly obese patients have

1) T waiting list mortality
* Disease progression, organ turndown

2) T post LT mortality

* Comorbidities, technical difficulty
e WHY?
* To become a Tx candidate

 To facilitate surgery
* To prevent recurrent disease




TIMING AROUND TRANSPLANT?

BEFORE

DURING

AFTER




Bariatric surgery BEFORE Liver Transplant

WHQO?

e Careful selection

CHALLENGES?

* Sarcopenic, portal HTN, coagulopathy,
thrombocytopenia

SAFE?

e 3 studies, 73 patients
* No mortality
* Morbidity 25%

* wound infections, staple line leak, bleeding,
transient HE, and kidney injury

EFFECTIVE?

* 66% weight loss at 2yrs
* 85-90% meeting criteria for Tx

Chauhun et al. Digestive Diseases Science 2022



Bariatric surgery DURING Transplant

* SAFE

e Retro cohort 49 combo vs 45000 LT
alone

* No difference in
mortality/morbidity/LOS

* EFFECTIVE

* SR: Better long term weight loss

o LM/LT vs LT+SG: 100% vs 29% maintain
>10%TWL @3yrs

 WHO?
e OLTx NOT a bloodbath

Zamora-Valdes et al. Hepatology 2018
Wijarnpreecher et al. Transplant international 2020



Bariatric Surgery and Transplant

e Sleeve is best

* Shorter operating time )y
ey . . i\ \'.\
* Anatomy — biliary intervention AW
* Predictable absorption P — ,!) I
. . /! I
immunosuppression T -
{ |
) >
Y /f'

g4

2/ 4’

7 #

Resected
stomach



Royal Prince Alfred Hospital protocol

* NASH CIRRHOSIS undergoing Transplant
* BMI >40
* Multiple attempts at weight loss

 MDT assessment (MOS)
 Sleeve gastrectomy

* Nasojejunal feeding for at least 2 weeks
after surgery to minimise infection and
wound breakdown

* Discretion of the surgeon
* N=2!




Bariatric surgery AFTER Liver transplant

* DATA

* 9 studies, 71 patients
* 83%SG
* 16% major post op morbidity

e 2/71 (1.4%)mortality due to staple
line leak/MOF

* CHALLENGES

* Adhesions, frail,
iImmunosuppression

Chierici et al. J Liver Transplant 2023



summary

* MAFLD is widespread, increasing and lethal
* Weight loss is the mainstay of treatment

* Lifestyle modification is beneficial if weight loss can be achieved

* Medication (SGLT-2) shows promise in short term studies

* Bariatric surgery can reduce/resolve NAFLD/NASH although fibrosis can
progress in up to 15%

 Bariatric surgery is safe and effective in carefully chosen cirrhotics (CPS-A)
 Sleeve vs RYGB is equally safe and effective up to NASH

* Sleeve is preferable in cirrhotics/transplant candidates
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