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MASLD Prevalence is Increasing Globally

Global MASLD Prevalence in Adults?
Increased MASLD and MASH
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MASLD Diagnostic Criteria

Steatotic Liver Disease
(Hepatc steatosis identified by imaging or biopsy)

Does the patient meet any of
ihe cardiometabolic criteria?

*Cardiometabolic criteria

Adult Criteria
At least 1 out of §:

[] BMI= 25 kg/m® [23 Asia] OR WC > 94 cm (M) 80 cm
(F) OR ethncity adjusted

[7] Fasting serum glucose = 5.6 mmoll. [100 mgidl] OR
2-howr post-ioad ghucase levels = 7.8 mmoll
[2140 mg/aL] OR HRATC = 5.7% [39 mmollL] OR
type 2 dlabetes OR treatment for type 2 dabetes

[ ] Blood pressure  130:85 mmhg OR specific
ive drug treatment

[7] Plasma tngiycendes = 1.70 mmollL [150 mg/eL] OR

[T Plasma HOL-cholesterci 5 1.0 mmolL [40 mgidL) (M)
and 5 1.3 mmolL [50 mg/dL] (F) OR pid lowering
treatment

Pediatric Criteria
At least 1 out of §:

[T] BMIz 85" percentie for age/sex [BMI 2 score & +1]
OR WC > 05" parcenble OR ethnicty sdjusted

[ ] Fasting serum giucose = 5.6 mmoll. [= 100 mgidL)
OR serum ghucose = 11,1 mmolL [= 200 mg'dl) OR
2-hour post-ioad gucose lovels = 7.8 mmol
[140 mgidL] OR HbATC = 5 7% [39 mmolL] OR

alreacy diagnosedireated type 2 diabetes OR
treatment for type 2 diabetes

[ ] Blocd pressure age < 13y, BP = 98t percantie OR
= 130/80 mmHg (whichever is lowar). age = 13y,
o p—n e

[7] Plasma trgtycerides < 10y, 2 1.15 mmoll
[= 100 mg/dL), age = 10y, = 1.70 mmolL,
[= 150 mg/dL] OR lpid lawering treatment

[T] Plasma HDL-cholesterct s 1.0 mmolL [s 40 mgidL]
OR bpid lowering treatment




“l Dietary patterns associated with MASLD

HIGH CALORIC INTAKE HIGH FRUCTOSE HIGH SATURATED FAT
CORN SYRUP

Rinella, Mary E et al. AASLD Practice Guidance on the clinical assessment and management of nonalcoholic fatty liver disease. Hepatology 77(5):p 1797-1835, May 2023.
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What's the guidance on diet in MASLD management?

AASLD

“Patients with NAFLD who are overweight or obese should be prescribed a
diet that leads to a caloric deficit. When possible, diets with limited
carbohydrates and saturated fat and enriched with high fiber and
unsaturated fats (e.g., Mediterranean diet) should be encouraged due to
their additional cardiovascular benefits.”?!

EASL

“Dietary recommendations should consider energy restriction and exclusion
of NAFLD-promoting comﬁonents (processed food, and food and beverages
high in added fructose). The macronutrient composition should be adjusted
according to the Mediterranean diet.”

1. Hepatology 77(5):p 1797-1835, May 2023.
2. Journal of Hepatology 2016 641388-1402DOI: (10.1016/j.jhep.2015.11.004) 0



Goals of diet therapy
in MASLD

* Weight loss*

* Improve metabolic parameters
* insulin resistance
* lipid metabolism
* reduce liver fat

* Reduce inflammation/oxidative
stress




Weight loss improves MASH
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Promrat K et al. Hepatology. 2010 Jan;51(1):121-9



How much weight loss is enough?

1 year outcomes according to degree of lifestyle-induced weight loss
* 293 patients with histologically proven MASH
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Vilar-Gomez E, et al. Gastroenterology. 2015;149:367-378.



I How do we get there?

* Predictors of diet-induced weight loss 1
* Energy deficit
* High quality

e Adherence

This Photo by Unknown Author is licensed under CC BY-SA

Fresh Fruits
and Vegetables
470 5 SERVINGS
OF EACH PER DAY

Grains
670 8 SERVINGS
PER DAY

* Analogous dietary patterns?
* Mediterranean diet
 DASH diet

Lean
Protein
6ORLESS
SERVINGS

PER DAY

This Photo by Unknown Author is licensed under CC BY-SA

1. Freire, R Nutrition.2019 Jul 4;69:110549.
2. Parra-Vargas M et al. Nutrients. 2020 Dec 17;12(12):3860.
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Selection of Antiobesity Medications Based on
Phenotypes Enhances Weight Loss: A Pragmatic Trial
in an Obesity Clinic

A

Andres Acosta "2 1, Michael Camilleri 2 1, Barham Abu Davvyeh!, Gerardo Calderon', Daniel Gonzalez!,

Alison McRae!, William Rossini!, Sneha Sz'ngfr" , Duane Burton!, and Matthew M. Clark?
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A phenotypic approach to obesity treatment

Inuk Zandvakili MD, PhD, Marya Pulaski MD, Octavia Pickett-Blakely MD, MHS

Low refined CHO,
low fat, high
protein diet

(&)
Hungry Brain
16%

4 , At ' .'.;:_' "‘ High protein/fiber,

Low fat, low .. I . .
PSSRYIAE  Emotional Hungry Gut | low refined CHO diet
Hunger 2% 18%

12%

Slow Burn
12%

15% unknown

High protein,
*avoid excessive
energy restriction Acosta et al. Obesity. 2021:29(4);623-767.

Zandvakili I et al. Nutr Clin Pract. 2023 Oct;38(5):959-975.



Benefits of the calorie deficient diet

* Weight loss (early phase) R — . v
* Reduction in fat mass > fat free mass -

* Reduced fat mass = reduce adipose tissue activity

* Reduction in energy expenditure XY % ﬂ A
* Resting energy expenditure is proportional to body mass Qa\ot.\es n(

* Hypothesized to reduce oxidative damage to cells and tissues

 Metabolic adaptation Y AASCT X\«
* energy expenditure reduction in excess of body mass loss
cneY SN

* loss of fat free mass differs by organ (liver > kidney >
skeletal muscle)

* mediated by

reduced leptin, thyroid hormones, and insulin

neuroendocrine function shift from sympathetic> parasympathetic tone

Most J, Redman LM. Exp Gerontol. 2020 May;133:110875.


https://thebluediamondgallery.com/tablet-dictionary/c/calories.html
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Goals of diet therapy
in MASLD

* Weight loss™

* Improve metabolic parameters
* insulin resistance
* lipid metabolism
* reduce liver fat

* Reduce inflammation/oxidative stress




Dietary fructose restriction

All subjects Subjects who did not lose weight
. . . . A 20 4 VAT SAT E 20 4 Ulm v:\‘r SAT
* Short-term isocaloric fructose restriction 75 v ora ki N I
EL i o
. 201 § 2]
* Decreased liver fat and VAT £ . "
: :
All subjects Subjects who did not lose weight
A 16 —O— Day 0 (n=40) T c 16 —C— Day 0 (n=9)
14 4 —e— Day 10 < 14 4 ——e— Day 10
* Decreased de novo lipogenesis
£ 10 _Z; 10 -
* Improved insulin kinetics - o
§ 2
*in children with obesity P = Y
] 1 2 3“'"‘4(" R :) 8 7 3 0 1 2 BTimnt(hou:) 6 7 8

Schwarz, J. M. et al. Gastroenterology 153, 743-752 (2017).



Mediterranean diet and insulin resistance
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Mediterranean diet in MASLD

* Meta-analysis of diet interventions in MASLD (8 RCTs, 499 subjects)
* no change in fasting glucose, insulin and HOMA-IR
* no changes in total cholesterol, HDL, LDL
* reduction in liver fat

Experimental Control Standardised Mean Weight Weight

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (fixed) (random)

Propezi et al., 2018 24 -10.20 99199 24 -6.20 6.0075 = -0.48 [-1.05; 0.09] 67.8% 67.8%

Ryanetal., 2013 12 -5.60 7.4061 12 -1.20 26412 E i -0.76 [-1.60; 0.07] 322% 32.2%
I

Fixed effect model 36 36 *:ﬁ:* -0.57 [-1.04; -0.10] 100.0% -

Random effects model | T::?::’ : : : -0.57 [-1.04; -0.10] - 100.0%

Heterogeneity: I?=0%,1°=0, p =058
45 A4 05 0 05 1 156

Forest plot of intrahepatic liver fat (IHL)

Houttu V et al. Front Nutr. 2021 Jul 22;8:716783.



Diet

-LIPAN Study:
Mediterranean

HDL-chol (mg/dL)

Basal

455 £+ 14.6

46.1+£9.0

43.0£93

12 months

473 +£142

495+ 114

454 +119

A

18+71

33+74*

24+62*%

CD (n=143) I"iffg)m 12:2:11’2‘;‘ gt
Basal 33.6 3.7 3431+ 4.0 334 £+£3.1
BMI (kg/mz) 12 months 31.9+41 31.7+4.3 31.8+35 0.006
A ~1.7+18% —26+2242b ~1.6+18%®
Basal 927+ 144 96.3 + 13.8 95.5 4 123
Body weight (kg) 12 months 88.4 + 14.4 89.5 + 14.4 91.6 + 13.0 0.031
A —43+55* —6.8+64% —37+50%
Basal 352 +6.3 35472 357+73
Body fat (%) 12 months 333 +6.1 34.2 +9.8 349 + 8.2 0.737
A -19+26* —-12+84 —12 = 7.2
Basal 57.6 £12.2 595+ 84 58.7 = 10.2
Mass muscle (kg) 12 months 56.1 £11.1 56.1 +10.4 57.6 £ 11.0 0.099
A —1:6::L2:5% —33+66* —-11+20*
Basal 110.7 +94 112.1 +9.1 112.7 + 85
Waist circumference (cm) 12 months 105.0 £ 10.25 104.8 £ 12.0 107.3 +99 0.044
A —52+63"% —-73+62* —41+60%

Intraliver fat contents (%)

Basal

14.5 +10.1

12.0+ 121

13.5+11.8

12 months

12:6 9.1

713158

10.6 = 7.7

A

=18 &=7:6

—49 +10.6*

=29 11.3

Liver stiffness K-pa

Montemayor S et al. Nutrients. 2022 May 26;14(11):2223.
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GRADE

Downgrade
3
Bystainatia TEEY
review and No. Trial Heteroge 2% 3 %
Cardiometabolic meta- Compariso Participan neity : § % £ 3
Risk Factor analysis ns ts  MD(95%C) SMD(95%C) SMD(95%C) P f P 2 £ E E 2 Certaintyof the Evidence
BLOOD PRESSURE
Systolic(mmHg) . 19 1918  -520(-7.00,-3.40) -1.30(-175,-0.85] - <001 76% <0001 [m OO0 OB Moderate
Diastolic (mmug) 2011l 19 1918  -260[-350,-170] -1.30[-1.75, -0.85] - o001 29% oo (w0 w0 @OOQO Low
BLOOD LIPIDS
Total-C {mmol/L) 13 1673  -0.20[-0.31,-0.10) -1.05[-159,-0.50] ~| wonis% oot [COmOmO GOOQO tow
LDL-C (mmol/L) Sk al. 13 1673  -010[-020,-001] 059 [-1.13,-0.04] -~ oo 37x ooe OO0 m O @OD®O Moderate
HDL-C (mmol/L} 3] 15 1749  -0.00[-0.05,005] -002[-038 0.33)* + 05% 76% <0.001 COOwlde D @O0 Low
16 (mmol/L) 14 165¢  -0.00(-0.06,005] -0.04(-0.41,0.33] + o ox o8 OO0 m m @HOO tow
GLYCEMIC CONTROL
HbALC (%) (::'::' 2 65  -0531-0.62,-0.43) -7.73[-9.05, -6.27] —#— <0001 % <0001  [Iw w00 @DOQO tow
Glucose (mmol/L) 5;’;‘5’ :;; 10 826  -019(-039,002] -0571-11,005) - 007 59% oocs [mdmO @OHOQO tow
Insulin (WU/mb) o 1 760 -015[-022,-008] -1.27[-186, 0.68] - woor ox os [OO w0 @O Moderate
HOMA-IR e 8 603 -0.08 [-0.15,005] -03%[-1.04,0.35) - NA 16% 0303 000 u 0 @D Moderate
BODY WEIGHT
Body weight (kg) S‘;';:i;l';' 1 1211 -142[-2.03,-082] +139[-1.98,-0380] <+ | woom: nxwoor w000 OB Moderate
INFLAMMATION
CRP {nmol/L) s‘zg::':a:' 6 451  -3.90(-9.33,162] -0571-136,024] —— vmors<or OmdeO0 @OOQO tow
-10.00 5.00 0.00 500
Benefit Harm

Hydes TJ et al. Clin Mol Hepatol. 2020 Oct;26(4):383-400.

DASH diet
and
metabolic
parameters



Macronutrient alteration

Hepatic fat (imaging)

Low fat diet Reduced Carbohydrate diet

4 Protein
P;‘;ﬂj“' 26%
° Shydrate 5% ! hydrate38%
Fat Fat
15% 6%

Low Carbohydrate diet Very low Carbohydrate diet
Protein Protei
23% ydrate24% ;(;02“ hydrate5%
Fat
Fat
60%
53%

Std. Mean Difference
IV, Random, 95% CI

Low carbohydrate diet Low fat diet Std. Mean Difference
r r Mean D Total Mean D Total Weight IV, Random, 95% CI
Browning[14], 2011 35 14 9 28 23 9 25.7% 1.35[0.30, 2.40]
Haufe[15], 2011 50 22 20 44 20 21 21.7% 0.28 [-0.30, 0.86]
Kirk[18], 2010, 48hours 29.6 4.8 11 89 14 11 20.0% 5.63 [3.61, 7.65]
Kirk[18], 2010, 6weeks 38 4.5 11 445 13.5 11 26.6% -0.62 [-1.48, 0.24]
Total (95% CI) 51 58 100.0% 1.39 [-0.25, 3.02]

Heterogeneity: Tau? = 2.43; Chi? = 34.43, df = 3 (P < 0.00001); I?=91%
Test for overall effect: Z = 1.66 (P = 0.10)

Jaehee Ahn et al. Clinical Nutrition. 2019: 38 (5): 2023-2030.
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Diet start End
(0 weeks) (32 weeks)
| I
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Goals of diet therapy
in MASLD

* Weight loss™

* Improve metabolic parameters
* insulin resistance
* lipid metabolism
* reduce liver fat

* Reduce inflammation/oxidative stress




Anti-inflammatory nutrients

* Observational studies suggest protective effects of?
* Vit C
* VitE
* Phenolic acids (fruits, nuts, coffee, red wine)
* Mono/polyunsaturated fatty acids (MUFA/PUFAS)

* Vitamin E
* PIVENS study?

* A meta-analysis confirmed that vitamin E treatment significantly reduces ALT,
AST and body mass index (BMI) in patients with MASLD, but it did not
decrease the fibrosis score and total cholesterol3

1. Younossi, Z.M. et al. Nat Rev Gastroenterol Hepatol 20, 708—722 (2023).
2. Sanyal AJ, et al. N Engl J Med. 2010;362(18):1675-1685
3. Abdel-Maboud M et al. Therap Adv Gastroenterol. 2020 Dec 7;13:1756284820974917.



Food quality/preparation

* Advanced glycation end products (AGEs)
e associated with oxidative stress and inflammation

e can accumulate from smoking and preparation of high-sugar, high-fat, ultra-
processed foods at high heat

e can accumulate from very well-done red and processed meat

Decreasing AGEs
* cook using moist heat, shorter cooking times, lower temperatures

 use acidic ingredients (lemon juice or vinegar) to decrease the formation of
new AGEs during cooking

Younossi, Z.M. et al. Nat Rev Gastroenterol Hepatol 20, 708—722 (2023).



Putting it Into
oractice...

EEEE

* Goals of diet therapy in MASLD | '_  - 4
* Weight loss* .

* Improve metabolic parameters
* insulin resistance

i

|

i

* lipid metabolism e
* reduce liver fat

* Reduce inflammation/oxidative stress




Achieving Goals &

* Weight loss * When appropriate

* Understand obesity
phenotype(s)

* Reduced calorie, high quality,
sustainable
v'"Mediterranean diet
v'Dash diet
v'Low fat
v'Low carbohydrate



Achieving Goals

* Improve metabolic  Calorie restricted diet with
parameters/liver fat v'Reduce dietary fructose
v'Mediterranean diet
v'DASH diet
v'Low fat
v'Low carbohydrate
v'Time restricted eating



Achieving Goals

e Reduce oxidative stress

v'Reduce AGEs
v'Mediterranean
v'DASH diet

v'Vitamin E containing foods

v'Mediterranean diet
v'DASH diet

v'Reduce alcohol
v Coffee



Thank youl!
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