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I Compensated DecompensatedI
Healthy liver NASH cirrhosis cirrhosis
s J -
Fatin < 5% Steatosis (Fat Steatosis with Dead cells and
of hepatocytes in =5% of inflammation severe fibrosis

hepatocytes) and fibrosis




Compensated Cirrhosis Decompensated Cirrhosis

Stage Stage 1 Stage 2 Stage 3 Stage 4

No Varices Varices Ascites +/-  Bleeding +/-
No Ascites No Ascites Varices Ascites

Clinical

Death A 3% 20% 57%

(at 1 Year)

Patients with cirrhosis can be subcategorized by disease stage, with stages 1 and 2 classified under
Compensated category and stages 3 and 4 in the Decompensated category. In this figure, bleeding refers to
variceal bleeding. The risk of death increases significantly with each more advanced stage.
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The “double hit” hypothesis for NAFLD progression.
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= Satiety mechanisms

= Food availability and desirability
= Exercise ability

= Extrahepatic energy disposal

| y

L 4 \ 2
Dietary carbohydrates Adipose tissue fat storage capacity stressed
= Fructose
= Glucose Adipose tissue inflammation, insulin resistance
« Sucrose

v
Increased circulating free fatty acids

de novo

Hepatic
lipogenesis (DNL)

VLDL » Triglyceride Free Fatty Acids Mami ; "'d" i
Elevated serum Lipid droplets J Lipotoxic
cholesterol and (steatosis) (eg., dw'bg'dsw
triglycerides lysophosphatidic acids;
‘ ceramides, etc)
increased v v v
CVD risk Oxidant stress ER stress Infiammasome activation

Addiﬁveeffect|_‘_.

of cholesterol
Inflammation Hepatocyte stress/death

Phenotype
of NASH A
Fibrogenesis Y
¥ Hepatocellular
Cirrhosis
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Initial risk stratification with FIB-4 +/- secondary testing

* Management of metabolic comordidities with preferantial
use of medications with potential NAFLD benefit

« Assessment of other endocrine drivers if indicated

Cardlology/Advanced * Lifestyle changes Welght Management
Lipid Management ..+~ Medical/interventional

Gastroenterology/ W s . Nutrition/
Hepatology Patient J Lifestyle intervention

Comprehensive liver risk stratification 4
» Liver-diraciad therapies
- ldentification of additional comorbidities
» Management of advanced fibrosis .
» Clinical trial opportunities as available 'Mrrdfor?'ohwbrd

* Prescriptive follow up

and management plan

Health
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» Stop smoking

Weight reduction goals » Minimal to no alcohol consumption

percentage of body weight

Healthy liver Fatty liver NASH and fibrosis Cirrhosis and cancer
3-5%in
patients with
normal weight |
>5% in patients >7-10% in patients | ~” " Prevention potential
with overweight with overweight | il by weight reduction
or obesity or obesity | and healthy lifestyle
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Lifestyle AACE (2022)* AASLD (2023)*" EASL patient (2021)*° ESPEN (2019)*°
recommendations

Weight reduction goals | Steatosis 35%;|NASH and Steatosis 3—5‘){; NASH and fibrosis Steatosis >5%| NASH 7-10%; Steatosis and NASH 7-10%:;
(% of body weight) to fibrosis 210% >10% fibrosis >10% fibrosis >10%

reverse liver damage

Dietary pattern Restriction of saturated fat, Limited carbohydrates and Mediterranean dietjadded Mediterranean diet
starch and added sugar; saturated fat and enriched with sugars, especially fructose,
healthier eating patterns such high fibre and unsaturated fats should be avoided: a reason-
as the|Mediterranean diet Mediterranean diet able fruit consumption of
1-3 fruits per day should not
be further restricted
Physical activity Physical activity that improves Increase activity level to the Decreasing overall sedentary  Exercise to reduce hepatic
body composition and extent possible; individualized time; any increase in physical fat content; there are no
cardiometabolic health; prescriptive exercise activity is useful; 150 min data regarding the efficacy
participation in a structured per week of moderate- of exercise in improving
exercise programme, when intensity physical activity necroinflammation
possible, tailored to the over 3-5 sessions, including
individual's lifestyle and a combination of aerobic and
personal preferences resistance exercise
AACE, Amyerican Association of Clinical Endocrinology: EASL, European Association for the Study of the Liver;

AASLD,

erican Association for the Study of Liver Diseases;

ESPEN, European Society for Clinical Nutrition and Metabolism



AACE (2022)”

EASL patient (2021)*

ESPEN (2019)*

NA

Coffee (caffeinated or not) =3
cups daily is associated with less
advanced liver disease

NA

Coffee consumption is more
likely to benefit health than
harm; largest risk reduction
for various health outcomes
at 3-4 cups a day (no
recommendation)

Alcohol Minimize; avoid if F3-F4 Alcohol can be a cofactor for liver Advisable to avoid alcohol as Patients with NAFLD

disease progression and intake it can worsen liver disease; or MASH shall be
should be assessed regularly; anyone with cirrhosis should encouraged to abstain from
patients with clinically significant avoid alcohol, which leadsto  alcohol to reduce the risk of
hepatic fibrosis (zF2) should abstain a greater risk of liver cancer comorbidity and to improve
from alcohol use completely; liver biochemistry and
abstinence, particularly for patients histology
with moderate-to-heavy alcohol
intake, might lower the risks of
fibrosis progression and hepatic
and extrahepatic malignancies

AACE, Amyerican Association of Clinical Endocrinology: EASL, European Association for the Study of the Liver;

AASLD, erican Association for the Study of Liver Diseases; ESPEN, European Society for Clinical Nutrition and Metabolism
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editerranean diet

White rice,

\ white bread,

white pasta;

\\ potatoes,

soda, and
% sweets

Red meat,
butter

- Dairy or calcium \.\

b supplement, \
{.ﬂ —1—@ 1-2 tnmes/day \

Multiple vitamins
for most

-
@ @ Nuts, legumes,
1-3 times/day

Alcohol in
moderation
(if appropriate)

Plant oils (olive, canola, soy, \GR\
SRR =, com, sunflower, peanut,'§

“Whole grain foods (at most meals) M Y and other vegetable oils)
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Dietary strategies in NAFLD

Low fat diet Low carbohydrate diet Ketogenic diet Time restricted eating ~ Mediterranean diet

Carbohydrate, % Carbohydrate, % Carbohydrate, % ‘Carbohydrate, % ‘Carbohydrate, %
60% 25% 10% 40% 40%

Fat, % Fat, % Fat, % Fat, %
20% 35% 55% 40%

Protein, % Protein, % Protein, % Protein, % Protein, %
20% 40% 35% 20% 20%

United European Gastroenterol J. 2023;11:663-689
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General recommendations Sample menu Dos and don'ts
Weight reduction plan for patients Additional foods for patients with
with overweight and NAFLD normal weight and NAFLD
Foods and drinks to be minimized or Breakfast Don't focus all treatment ona

avoided:

Uitra-processed foods (for example,
packaged snacks, ready-to-heat
products)

Processed meats

Foods high in saturated fat: high-fat
dairy, butter, high-fat meats, pastry,
and processed foods with trans-fat or
palm oil

High-sugar or high-fructose foods
Sugar-sweetenad beverages and fruit
juices

Alcohol

Recommended foods to be eaten
daily:

Vegetables

Fruits

Legumes

Whole grains

Olive oil

Walnuts

Fish (3 times per week)

Matural yoghurt and low-fat dairy
Coffee

\\

Whole wheat bread: 2 slices

A larger portion is allowed

Low-fat cheese <5% fat: -2-3
tablespoons

A larger portion is allowed

Vegetables; freely

Healthy fat sources can be added, like
olive oil, walnuts, avocado and tahini

Egg: 1 unit

MA

Lunch

10% weight reduction only: agree
on weight reduction goals that are

with reasonable effort; explain that
even smaller weight reductions
accompanied by a healthier diet
and physical activity are beneficial

Don't recommend reduction of total
fat intake without specification of the
type of fat: recommend reduction of

Cooked or roasted chicken thigh or
fish; T unit

A larger portion is allowed

saturated tat and increased intake

of olive oil, nuts and fish {a source of

Grains (preferably whole) or legumes;
cooked -1 cup

A larger portion is allowed

Cooked vegetable mix, for example, MA

carrot, zucchini, celery, broccoli,

cauliflower: freely

Olive oil; 1tablespoon Olive oil; freely

Afternoon

omega-J fatty acids, Mediterranean diet)

Don't provide a menu without proper
behavioural therapy and regular
follow-up; arrange regular counselling
to support successful lifestyle change;
clarify to the patients that it is a
lifetime treatment

Uise behaviour change technigues
such as self-monitoring and

Matural yoghurt 3%:; 1 cup

A larger portion is allowed

addressing barriers; provide positive
feedback on even small positive

Fruit {for example, apple, orange,
pear, banana): 1-2 units

A

Oat flakes; 3 tablespoons

A larger portion is allowed

changes in Litestyle to enhance
self-efficacy

Tailor the diet to the personal
characteristics of the patient and

St i PR e THRARS et ] g el el A




QOat flakes; 3 tablespoons

A larger portion is allowed

Walnuts or almonds; 5 units

Walnuts or almonds; 5-10 units

Dinner

Tuna fish preserved in olive oil;
2 tablespoons

A larger portion is allowed

Vegetable salad, for example, tomato,
cucumber, pepper, carrot and green
herbs; freely

NA

Olive oil; 1 tablespoon

Olive oil; freely

Legume soup: lentils, peas or beans;
1 bowl

A larger portion is allowed

Night or during the day

NA

Whole wheat bread; 1slice

Natural (sugar-free) peanut butter or
avocado

Nuts: 5-10 units

I LIS WHITL LW LIS I.JC1 QU aL
characteristics of the patient and
consider socio-cultural and economic
barriers




Dietary strategies in NAFLD

Low fat diet Low carbohydrate diet Ketogenic diet Time restricted eating ~ Mediterranean diet

Carbohydrate, % Carbohydrate, % Carbohydrate, % ‘Carbohydrate, % ‘Carbohydrate, %
60% 25% 10% 40% 40%

Fat, % Fat, % Fat, % Fat, %
20% 35% 55% 40%

Protein, % Protein, % Protein, % Protein, % Protein, %
20% 40% 35% 20% 20%

United European Gastroenterol J. 2023;11:663-689
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TYPES OF

FASTI

Alternote
Dray
Fosting

T

Fast for 1L.& hours; eat for 8 hours.
Repaat daily.

Fast for 1.8 hours; eat for & hours,
Repeat daily .

Fast for 1.2 hours: eat for L2 hours.
Repeat daily.

Fast for 24 hours; eat for 24 hours
Repeaeat consistantly.

) S/ 4

TIME-RESTRICTED FEEDING ‘=

{ '.}:)
No milk § 2

NG suger @ <=3

ting Wincow Eating Window -asting Window

SO00-600 calories 1L or 2 days per
wesk. Fot normally on other days.

2&-hour fast 1 or 2 days per weelk.

Eat normally on non-fasting days.

Eaot "One Meal & Doy”™ or within o

short window .

Skip meals when convenient@—|

Eats
normally

OR

Eat only a
few hundred
calories

Eats
normally

OR

Eat only a
few hundred
calories

Eats
normally

OR

Eat only a
few hundred
calories

Eats
normally




o

Types of IF Y

® (1) zero-calorie alternate-day fasting (zero-calorie ADF), which involved alternating days of fasting
with zero caloric intake and days of ad libitum eating;

® (2) modified alternate-day fasting (MADF), which alternated between days of ad libitum eating and
days of fasting with total caloric intake ranging from 0% to ~25%- 40% of energy needs or 0 to 600
kcal per day for 3 to 5 days per week;

domized Clinical Trials (2021). JAMA Netw Open. 2021 Dec; 4(12):e2139558.

v &



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8683964/

(A) v
Study Intermittent Fasting Group (N) Control Group [(IN) Mean Differeance MDD QEW-CI
Cai 2019 (ADF) o0 7o —— 287 [-5.19; -0.55]
Cai 2019 (TRF) a5 ] 3 214 [-4.41; 0.13]
Rakbdirmd 2017 34 26 008 [-F52. 7T .68j]
Mack 2014 17 15 —a— 080 [-1.93 0.33]
Joasn 2019 30 Q = -1.96 [-2 36 -1.56]
ESrahimi 2020 a2 41 -2.07 [-T.04; 2.90]
! Holmer 2021 24 20 —— -4 90 |[-5.45;-3.35]
KordWVarkanah 2022 21 23 -2.69 [-11.08; 5.68]
Ezpeleta 2023 19 20 2':-. -393 [-463, -3.23]
Random Effects E.ﬂmg‘l' 3IT2 312 § . — D . -2.66 [-3.81; -1.52]
Het = = 81%, = 1.88921, p < 0.01
e nOCe ety ® [ =] -10 = o 5 10

(B)

Study Imtermittent Fasting Group (M) Control Growp (M) Mean Difference MD D5V -CI
Cai 2019 (ADF) (=T 7o -5 027 [-0.93; 0.39]
Cai 2019 {(TRF) as 7o = -0.46 [-1.07; 0.15]
Rahirmi 2017 34 26 4 0.10 [-2.01; 2.21]
Mack 2014 17 15 —;'—l{':— 000 [-1.13;, 1.13]
Johari 2019 ao o == 061 [-1.01; -0_21]
Ebrahirmi 2020 42 A4 e -0.79 [-2.31, 0.7
Mari 2021 T4 81 -2 80 [-497;-063]
Holmeer 2021 24 21 = -1.50 [-2.03; -0.97]
HKordWarkaneh 2022 21 23 =095 [-2.51, 0.61]
Ezpeieta 2023 19 20 — =-1.21 [-2.16, -0.246]
Random Efﬁet:'.‘_l:s E-tlrn:b 446 3904 ; : - e i 07T [-1.15; -0.38]
et &= 499, = 01526, p = 0.04

O ey 3 -1 —a 2 o > 4

(<)

Study intermittent Fasting Group (N) Control Group (M) Mean Difference MD 85%-ClI
Ebrahimi 2020 42 41 iﬁ.‘ -0.00 [-0.01; -0.00]
Holmer 2021 24 20 - 001 [-0.03; D.01]

Random Effects Estimate 66 61 < -0.00 [-0.01; -0.00]
Heterogeneity I~ = 0%, +~ = 0, p = 0.52 ' ' v '
002001 0 001 002

(D)

Study intermittent Fasting Group [(N) Control Group (M) Mean Difference MD 95%.-Cl
Cai 2019 (ADF) ag 79 —i 083 [-2.35,0.70]
Cai 2019 (TRF) o5 70 = 0.09 [-1.33; 1.51]
Ebrahimi 2020 42 41 092 [[542; 3.58]
Kordarkaneh 2022 21 23 = -3.10 [-T67T, 1.47]
Ezpeleta 2023 19 20 —"H-— -1.36 [-3.86; 1.14]
Random Effects Estimate 26T 242 "ﬂ' -0.61 [-1.63; 0.31]

Heterogeneity /=0%, ° =0, p =064

K
=
=]

r— T T 1
6 -4 2 0



Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI
Cai 2019 (ADF) 90 79 ——i&&—+ -18.95 [-33.29;-461]
Cai 2019 (TRF) 95 79 = 271 [-13.97; 19.38]
Johari 2019 30 9 5 -8.12 [-37.10; 20.86]
Ebiahimi 2020 42 41 e -0.73 [-15.15; 13.69]
Holmer 2021 24 21 —F -16.63 [-28.83; -4.42]
KordVvarkaneh 2022 21 23 == - -9.89 [-31.03,; 11.25]
Ezpeleta 2023 19 20 L) 557 [-6.48; 17.62]
Random Eﬁegts Esﬁmgte 321 272 e -6.38 [-14.71; 1.94]
Heterogeneity: /1 = 47%, = = 58.5343, p = 0.08 . S : : g
SRy a 30 20 -10 0 10 20 30
(B)
Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI
Cai 2019 (ADF) 90 79 * -38.09 [-86.09; 9.92]
Cai 2019 (TRF) 95 79 -+ -30.11 [-75.58; 15.35)
Johari 2019 30 9 —5€ 177 [-4316; 46 71]
Ebrahimi 2020 42 41 — -5.95 [-28.60; 16.70]
Holmer 2021 24 21 = -17.71 [-46.98; 11.55]
KordVarkaneh 2022 21 23— —F -55.15 [[(92.11;-18.19]
Ezpeleta 2023 19 20 -—:.-—— -22.54 [-56.24; 11.16]
Random Effects Estimate 321 272 -20.91 [-35.10; -6.72]
Heterogeneity: 1= = 10%, 1~ = 55.7449, p = 0.36 . -
-50 0 50
()
Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI
Cai 2019 (ADF) Q0 79 1 -3.09 [ -8.49; 2.30]
Cai 2019 (TRF) a5 79 T -1.16 [ -6.71, 4.39]
Johari 2019 30 9 -13.53 [-221.50; 194.43]
Ebrahimi 2020 42 41 -0.43 [ -3.87; 3.01]
Holmer 2021 24 21 e 0.00 [ -0.08; 0.08]
KordVarkaneh 2022 21 23 7 -1.45 [ -7.15; 4.25]
Ezpeleta 2023 19 20 -+ 838 [ 264; 14.12)
Random Effects Estimate 321 272 0.00 [ -0.08; 0.08]
Heterogeneity: I~ = 40%, t =0, p = 0.13 ’ 3 g '
-200 -100 o 100 200
(D)
Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI
Cai 2019 (ADF) 90 79 0.39 [ -9.04; 9.81]
Cai 2019 (TRF) 95 79 0.77 -8.71, 10.26]
Johari 2019 30 9 -1.16 [-1739.51; 1737.19]
Ebrahimi 2020 42 41 -1.01 [ -12.71; 10.69]
Holmer 2021 24 20 e -0.35 [ -0.61, -0.09]
KordVarkaneh 2022 21 23 -0.76 [ -18.97; 17.45]
Ezpeleta 2023 19 20 5.06 [ -5.78; 15.90]
Random Effects Estimate 321 271 ; ' ; ; . -0.35 [ -0.61; -0.08]
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(A

MD 95%-Cl

Study Intermittent Fasting Group (N) Control Group (N) Mean Difference

Ebrahimi 2020 42 41

Mari 2021 74 81 Ex

Holmer 2021 24 21 —

KordVarkaneh 2022 21 23 #t

Ezpeleta 2023 19 20 —*-—

Random Effects Estimate 180 186 o

Heterogeneity: 1 = 0%, t°=0, p = 0.97 / :
-5 0 5

(B)

Study Intermittent Fasting Group (N) Control Group (N) Mean Difference

Cai 2019 (ADF) 90 79 =i

Cai 2019 (TRF) 95 79 —H—

Johari 2019 30 9

Ebrahimi 2020 42 41 .

KordVarkaneh 2022 21 23 . :

Ezpeleta 2023 19 20 —'—*—

Random Effects Estimate 297 251 <}> .

Heterogeneity: I = 0%, t =0, p =042

e g -20 10 0 10 20

004 [-9.36: 9.28]
075 [1.12;-0.38]
080 [-368: 2.08]
045 [-123; 0.33]
055 [-2.40; 1.30]

-0.69 [-1.02; -0.36]

MD 95%-ClI

234 [-290; 7.58]
144 [-466; 7.54]
3.60 [-15.58; 22.79]
133 [-450 193]
816 [-20.19; 3.87]
576 [-14.20; 268]

0.71 [-3.06; 1.64]




A)
Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI
Rahimi 2017 34 26 — 7.50 [-0.15;15.15]
- Ebrahimi 2020 42 41 —8— -6.01 [-12.34; 0.32]
Mari 2021 74 81 - -10.49 [-13.63;-7.35)
Holmer 2021 24 21 —=— -5.80 [-10.42; -1.18]
KordVVarkaneh 2022 21 23 —_— -10.74 [-19.28; -2.20]
Ezpeleta 2023 19 20 = -11.89 [-25.98; 2.20]
Random Effects Estimate 214 212 T -6.02 [-11.52; -0.52]
Heterogeneity: /° = 75%, t- = 33.6426, p < 0.01 ! ! ! 1
-20 -10 (e] 10 20
(B)
Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI
Johan 2019 30 9 = -4.43 [-525;-3.61]
Ebrahimi 2020 42 41 —— -2.30 [-7.43; 2.83]
Mari 2021 74 81 —— -9.15 [-12.57;-5.73]
Holmer 2021 24 21 : - 3.10 [-6.19; 12.39]
KordVVarkaneh 2022 21 23 = -8.62 [-14.13; -3.11]
Ezpeleta 2023 19 20 x -5.06 [-10.74; 0.62]
Random Effects Estimate 210 195 _ -5.27 [-7.88; -2.67]

Heterogeneity: /1° = 60%, t° = 5.3640, p = 0.03 ' ' ! ’
D =5 o 5 10

(©)
Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI liVer
Holmer 2021 16 13 = = -43 60 [-82 27, -4 93) o
KordVarkaneh 2022 21 23 - -17.62 [-35.45; 0.21] steatosis
Random Effects Estimate 37 36 ——— -24.71 [-47.40; -2.03]
Heterogeneity: /1> = 30%. T = 101.4409. p = 0.23 f !
-50 0 50
(D)
Study Intermittent Fasting Group (N) Control Group (N) Mean Difference MD 95%-ClI
Cai 2019 (ADF) 90 79 : % 0.00 [-1.19; 1.19]
Cai 2019 (TRF) 95 79 ; 0.09 [-1.01; 1.19]
Mack 2014 17 15 — -1.19 [-2.89; 0.51]
Johari 2019 30 o —= -0.74 [-1.34;-0.14]
Holmer 2021 24 20 - -0.30 [-1.62; 1.02]
KordVarkaneh 2022 21 23 - -1.03 [-1.95;-0.11]
Random Effects Estimate 277 225 [ '<L=> : l -0.59 [-0.99; -0.20]

Heterogeneity: 12 = 0%, == 0, p =052

— - ——
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Healthy environment

» Qutdoor green spaces with age-appropriate playground equipment

» Safe walkable and bikeable areas

 Restriction of advertising and marketing of unhealthy food and beverages
* Food reformulation

» Healthy school and workplace lunches

* Available high-quality water drinking fountains in public areas

« Walkable accessibility of affordable healthy foods

» Reducing food insecurity and subsidizing healthy food
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Omega-3

» 8 articles involving 6,561 participants

= ALT (ESy\p = -6.72 IU/L; 95% CI: -8.61, -4.84; p < 0.001),

= AST (ESyyp = -3.73 IU/L, 95% CI: -5.93, -1.53, p < 0.001),

» GQGT leyels (ESyyp = -4.20 IU/L, 95% CI: -6.85, -1.55, p = 0.002),
(ver fat (ESy\p = -5.16; 95% CI: -8.49, -1.82, p < 0.001).

» /Thus, LC o-3 PUFAs can be used as adjuncts to lifestyle modifications for treating
patients with MAFLD. However, further well-designed RCTs are warranted.

mega-3 polyunsaturated fatty acids in the treatment of non-alcoholic fatty liver disease: An umbrella systematic review
d meta-analysis. 2023.

Potential Cardiometabolic Effects of Long-Chain w-3 Polyunsaturated Fatty Acids: Recent Updates and Controversies.



Gut microbiome-targeted therapy

» A final total of 15 studies on patients with NAFLD were included.

» ALT; effect size [ES], -10.21; 95% confidence interval [CI], -13.29, -7.14; P
<0.001,

AST; ES, -8.86; 95%CI, -11.39, -6.32; P <0.001,
» v-olutamyltransferase; ES, -5.56; 95%CI, -7.92, -3.31; P <0.001.

he impact of gut microbiome-targeted therapy on liver enzymes in patients with nonalcoholic fatty liver disease: an

rella meta-analysis. Nutr Rev. 2023 Aug 7:nuad086. doi: 10.1093/mutrit/nuad0se.



Probiotics, prebiotics, and synbiotics

» A total of 41 (18 probiotics, 17 synbiotics, and 6 prebiotics) RCTs were included.
® [iver steatosis (SMD: 4.87; 95% confidence interval [CI]: 3.27, 7.25),

® fibrosis (SMD: -0.61 kPa; 95% CI: -1.12, -0.09 kPa),

» ALT(SMD: -0.86 U/L; 95% CI: -1.16, -0.56 U/L),

» XST (SMD: -0.87 U/L; 95% CI: -1.22, -0.52 U/L),

gamma-glutamyl transferase (SMD: -0.77 U/L; 95% CI: -1.26, -0.29 U/L).

Use of probiotics, prebiotics, and synbiotics in non-alcoholic fatty liver disease: A systematic
review and meta-analysis. ] Gastroenterol Hepatol. 2023 Oct;38(10):1682-1694.



:

QOutcome:A\ Outcome:ALT
WMD WMD
Agent [95% CI] Agent [95% ClI]
Prebiotic -8.42[-16.27,-0.56]) —8— Prebiotic -13.65[-22.69, -4 61] —a—
Probiotic -11.62[-17.15,-6.09] —&— Probiotic -14.46 [-21.33, -7.59] —&—
Synbiotic -12.71[-16.95, -8.47] —=— Synbiotic -12.60 [-17.22, -7.98] —a—
| | | ] [ | 1 |
=20 =10 0 10 20 25 =12 0 12 25
Treatment Control Treatment Control

fects of Synbiotics, Probiotics, and Prebiotics on Liver Enzymes of Patients With Non-alcoholic Fatty

jver Disease: A Systematic Review and Network Meta-Analysis
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Experimental Control Weight Weight

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Panahi, 2016 44 : . 43 . : 0.0% 0.0%
Rahmani, 2016 37 -299 506097 40 -1.63 17.7377 -1.36 [-18.57;15.85] 4.0% 4.4%
Kelardeh, 2017 12 -060 206495 12 -040 175362 -0.20 [1553;1513] 51% 55% 4’ D *
Kelardeh, 2017 12 -16.70 174614 12 -040 175362 —— -16.30 [-30.30;-230] 6.1% 6.6% ,9% ))
Navekar, 2017 21 723246494 21 -800 292197 0.77 [1558,1712] 44% 49%
Panahi, 2017 44 1061 263151 43 452 3414711 ——— -15.13 [-27.96;-230] 7.2% 7.8%
Chashmniam, 2019 25 -680 438637 20 545 269846 -1225 [-33.12;, 862] 27% 3.0%
Jazayeri-Tehrani, 2019 42 -10.20 152502 42 -250 11.1126 — 770 [-1341;-199] 365% 32.3%
Mirhafez, 2019 32 612420371 29 1.22 276575 -7.34 [[25.04,1036] 3.8% 4.2%
Saadati, 2019 (a) 25 572184613 23 -6.82 151711 i 110 [-843;1063] 131%  135%
Saadati, 2019 (b) 27 -563 183608 23 -6.82 15.1711 T 119 [-8.11;1049] 138% 14.1%
Cicero, 2020 40 2 .40 - : 0.0% 0.0%
Hariri, 2020 23 -282 366194 22 -046 273769 -2.36 [21.20;16.48] 3.3% 3.7%
Kelardeh, 2020 1 : 11 : 0.0% 0.0%
Kelardeh, 2020 1 11 : 0.0% 0.0%
Saberi-Karimian, 2020 23 ) . 2D . : 0.0% 0.0%
2::3:;:2%;:::’ I:Iodel 429 418 <<; Experimental Control ) , Weight Weight
Heterogenelly: P=6% =2 4258, p =039 T T 1 Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
30 20 10 0 10 20 A Py 2016 44 43 00%  00%
Rahmani, 2016 37 504 131783 40 202 257290 -706 [-16.09; 197] 59% 7.0%
Kelardeh, 2017 12 -040 171172 12 000 19.0213 -040 [-1488;14.08] 23% 2.9%
Kelardeh, 2017 12 -790 169921 12 0.00 19.0213 -790 [-2233; 653] 23% 3.0%
Navekar, 2017 21 014 146129 21 -0.29 147165 043 [-844;930] 61% 72%
Panahi, 2017 44 695 131547 43 379 16.2493 — -10.74 [-16.96;-452] 125% 12.8%
Chashmniam, 2019 25 -331259028 20 490 140344 -8.21 [-20.08; 366] 3.4% 4.3%
Jazayeri-Tehrani, 2019 42 640 89275 42 -1.97 106151 — -443 [-862,-024] 274% 220%
Mirhafez, 2019 32 200242823 29 244 148743 444 [1444; 556] 48% 58%
Saadati, 2019 (a) 25 -303 121201 23 -346 69597 T — 043 [-511, 597]) 157% 15.2%
Saadati, 2019 (b) 27 -272 125205 23 -346 69597 +F 074 [-477, 625 159% 15.3%
Cicero, 2020 40 : 40 0.0% 0.0%
Hariri, 2020 23 204 229684 22 1.10 158657 i -314 [1463; 835] 37% 45%
Kelardeh, 2020 1 11 : . 0.0% 0.0%
Kelardeh, 2020 1 : 1 < ; 0.0% 0.0%
Saberi-Karimian, 2020 23 : . 26 i 2 0.0% 0.0%
Fixed effect model 429 418 < -3.56 [-5.76; -1.36] 100.0% -
Random effects model <> -3.63 [-6.18; -1.07] - 100.0%

Heterogeneity: I° = 18%, 1° = 3.1488, p = 0.28 ! ! ! '
20 10 10 20

0
Rozanski, G, et al. (2023). "Meta-Analysis ot kxploring the Effect ot Curcumin Supplementation with
or without Other Advice on Biochemical and Anthropometric Parameters in Patients with
etabolic-Associated Fatty Liver Disease (MAFLD)." Int J Environ Res Public Health 20(5).
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Table 5. Pooled effect sizes based on curcumin supplementation and curcumin supplementation with

other advice in treating MAFLD.
Outcomes MD 95% CI p-Value ¥
ALT (U/L) —5.3047 —8.7520, —1.8573 0.0026 6.0
AST (U/L) —3.5597 —5.7556, —1.3638 0.0015 10
FBI (uU/mL) —1.1430 —1.5439, —0.7421 <0.0001 9.3
HOMA-IR —0.2884 —0.3950, —0.1817 <0.0001 0
TG (mg/dL) —12.6001 —22.9311, —2.2692 0.0168 0
TC (mg/dL) —15.7896 —28.2686, —3.3106 0.0131 64.6
LDL-C (mg/dL) —14.1699 —25.9117, —2.4281 0.0180 70.8
WC (cm) —2.6303 —4.9350, —0.3256 0.0253 0




Healthy liver
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Weight ioss and dietary pattern « >150 minutes a week of moderate exercise (for

* Lose weight example, walking, riding a bike <10 mph, gardening)
- Eating a healthy Mediterranean-like pattern « Resistance training is encouraged especially in the
(culturally appropriate) presence of sarcopenia

 Avoid fructose and especially sugared beverages « Individualized exercise plan

* Avoid processed meat and minimize red meat » Potential prevention of fibrosis, cirrhosis and HCC
* Drink coffee with at least 150 minutes a week of physical activity
* Use moist heat when cooking and lower temperatures| « Decrease sitting time: >8 hours a day is a risk factor

l\fir NAFLD

/




Case study
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it D: 24.8 ng/ml GOT: 46 U/L GPT=89 U/L gamma-GT= 170 u/L
» FBS=85 mg/dl TC=281mg/dl TG=192mg/dl HDL= 54 mg/dl

» [ DL= 192 mg/dl
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= BMI= 87/ (1.84 * 1.84)=25.7
= [BW (BMI=23.5)= 80
= AIBW= 80 + ((87-80)/4)= 82

®» Energy=24 *82 * 1.1 * 1.3=2814
Energy for weight loss= 2800 — 600= 2200 kcal/d

®» Macronutrients distribution: 45-37-18
» CHO=2200 * 0.45=990 kcal / 4= 248 gr
» Fat=2200 * 0.37= 814 kcal / 9=90 gr

®» Pr=2200 * 0.18=396 kcal / 4= 99 gr



CHO (45%) Fat (37%) Pr (18%)

2200 * 0.45=990 kcal / 4=248 gr 2200 * 0.37=814 kcal / 9=90 gr 2200 * 0.18= 396 kcal / 4= 99 gr
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White rice,

\ white bread,

\ white pasta;

\\ potatoes,
soda, and
% sweets

Red meat,
butter

-;,.*, - supplement *&,
A SEE 1.2 times/day @

—
-
‘@0 — L=

Multiple vitamins
for most

W d@g;%

@ @ Nuts, legumes,
’a" 1-3 times/day

Alcohol in
moderation
(if appropriate)

Plant oils (olive, canola, soy, \Gi\
b= corn, sunflower, peanut, \&&
I and other vegetable oils)

/

% Daily exercise and weight control é‘f@@ \
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