An Intro To Fatty Liver:
What Is It, What To Do.
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Current State Of Affairs

= Global prevalence increased by 50% between 1990-2006 and 2016-2019
* |n North America, approximately 1 in 3 adults have a fatty liver [MASLD]

* Prevalence is higher in men (~40%) and people living with T2DM (65%+)

= 1 in 4 with fatty liver [MASLD] will progress to more advanced state [MASH]
= 1 in 5 with MASH will progress to cirrhosis over a 10-20 year period

= MASLD increases risk of numerous unfavourable health outcomes

Meta-Analysis > Hepatology. 2023 Apr 1;77(4):1335-1347. doi: 10.1097/HEP.0000000000000004.
Epub 2023 Jan 3.

The global epidemiology of nonalcoholic fatty liver
disease (NAFLD) and nonalcoholic steatohepatitis
(NASH): a systematic review




Will Be 4 In 10 By 2050

@ JAMA Netw«. I Click to view article >

» JAMA Netw Open. 2025 Jan 17;8(1):e2454707. doi: 10.1001/jamanetworkopen.2024. 54707 @&

Estimated Burden of Metabolic Dysfunction-Associated Steatotic Liver
Disease in US Adults, 2020 to 2050

Phuc Le *®, Moosa Tatar 2, Srinivasan Dasarathy **, Naim Alkhouri *, William H Herman ®7, Glen B Taksler *,
Abhishek Deshpande *, Wen Ye °, Olajide A Adekunle *, Arthur McCullough *, Michael B Rothberg *

» Authorinformation * Article notes » Copyright and License information

PMCID: PMC11742522 PMID: 39821400




New Name, Similar Problems

» Metabolic Associated Steatotic Liver Disease
» #1 Evidence Of Steatosis: Fibroscan* Ultrasound, MRI, FLI*
» #2 The Presence Of: T2DM, BMI >25 [+ adjusted] OR

» One Of: WC, BP TG, HOMA-IR, CRP HDL, Prediabetes

> Hepatology. 2023 Dec 1;78(6):1966-1986. doi: 10.1097 /HEP.0000000000000520. Epub 2023 Jun 24.

A multisociety Delphi consensus statement on new
fatty liver disease nomenclature




Fibroscan Metrics

CAP Score Steatosis grade Portion of your liver affected by fatty change
23810 260 dB/m Sl Less than ¥z (11% to 33%)
260 to 290 dB/m S2 Between Y2 and %4 (34% to 66%)
290 to 400 dB/m S3 More than %43 (67%)
Non-alcoholic 2to7kPa FO to FI Is normal.
fatty liver disease
(NAFLD or 75t010 kPa F2 Has moderate scarring.
NASH)
10 to 14 kPa F3 Has severe scarring.
14 kPa or higher F4 Has cirrhosis.

Memorial Sloan Kettering
Cancer Center




Blood Sugar Management = Important

# Obesity (Silver Spring). 2021 Now;29(11):1950-1960. deoi: 10.1002/0by.23263. Epub 2021 Sep 23.

Type 2 diabetes mellitus increases the risk of hepatic
fibrosis in individuals with obesity and nonalcoholic

fatty liver disease

Diana Barb ', Enrico M Repetto £, Michael £ Stokes 3, Sudha S Shankar #, Kenneth Cusi ' 3

Affiliations 4 expand
PMID: 34553836 PMCID: PMC2250591 DOl 10.1002/0by.23263




Additional Predictive Bloodwork

Having low HDL and high apoB & triglycerides was considered to be a very problematic bloodwork profile for
people with a fatty liver.

Over half the people with this bloodwork profile at the start had a fatty liver.

People with this bloodwork profile without a fatty liver had 1.75x the risk of ending up with a fatty liver over a
4+ year period.

People with this bloodwork profile with a fatty liver had a 43% lower chance of reversing the condition over a
4+ year period.

Hypertriglyceridemic hyperapoB and the development and
resolution of nonalcoholic fatty liver disease: a cohort study

Yiying Wang Lijie Ku e YE <, Chun Dou'~, Mian Li"" Zhlyun Zhao'~, Yu Xu Jieli Lu'
Yuhong Chen'” Mm Xu'"” mqmg% = i

ang"” Guang Ning ~, Yufang Bi~ , and Tmnge Wang
'Depcartmem ol Endocrine and Metabolic Diseases, Shanghai Institute of Endocrine and Metabolic Diseases, and 2Shanghai
Wational Clinical Research Center for Metabolic Diseases, Key Laboratory for Endocrine and Metabolic Diseases of the

National Health Commission of the PR China, Shanghai Key Laboratory for Endocrine Tumor, Ruijin Hospital, Shanghai
Jiao Tong University School of Medicine, Shanghai, China




Solutions Aren’t A Shocker

Clinical Practice Guidelines JOURNAL
OF HEPATOLOGY

EASL-EASD-EASO Clinical Practice Guidelines on the
management of metabolic dysfunction-associated steatotic
liver disease (MASLD)"

European Association for the Study of the Liver (EASL)", European Association for the Study of Diabetes (EASD), European
Association for the Study of Obesity (EASO)

F

Recommendations to all MASLD

Diet quality Physical activity
» Mediterranean diet = Tailored to the individual's
« Minimising processed preference and ability
meat, ultra-processed * >150 min/week of
foods and sugar- moderate- or 75 min/week
sweetened beverages of vigorous-intensity
i physical activity
* Increasing unprocessed/ S *
minimally processed foods * Minimising sedentary time




Physiological Causes Of MAFLD

» #1 Insulin Resistance

<!
RESi.ST.
LEl N ¢
o

» Free fatty acid release from adipose S
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» Reduced fat oxidation [mitochondria]

» Increased lipogenesis within liver




Physiological Causes Of MAFLD

» #2 Dysbiosis

In a study comparing the gut microbiome in NAFLD patients and lean
subjects, Gram-negative bacteria were observed to be higher in
NAFLD patients with up to 20% elevated Bacteroidetes and 24%
reduced Firmicutes in patients relative to healthy non-obese adult
individual levels.

National Institutes of Healith (NIH) (_.gov)
hitps:/fpmc.ncbi.nim.nih.gov > articles » PMC11105223  ;

9
The links between the gut microbiome and non-alcoholic fatty ...

Endotoxin plasma level is significantly higher in NAFLD patients, and it
seems that endotoxin level is associated with the severity of hepatic

and the resulting inflammation in NAFLD development.

E ScienceDirect.com
nips (e sciencedirect com » science s arlicle » pii £

The Role of Gut-Derived Lipopolysaccharides and the ...




Physiological Causes Of MAFLD

?> Liver Int. 2023 Oct;43(10):2186-2197. doi: 10.1111/liv.15663. Epub 2023 Jun 30.

Antibiotic use and development of nonalcoholic fatty
liver disease: A population-based case-control study

Fahim Ebrahimi 1 2, Tracey G Simon 343 Hannes Hagstréom 67 Jiangwei Sun 1

David Bergman 1 Anders Forss 1 8, Bjorn Roelstraete T Lars Engstrand 910
1 11 12

r

Jonas F Ludvigsson

Affiliations + expand
PMID: 37387502 DOI: 10.1111/liv. 15663
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BLOOD PURIFICATION

When blood flows into the liver from the Gl
tract it first encounters Kupffer cells which
VON KUPFFER
ingest and remove bacteria, toxins and
dead red blood cells thereby purifying the
blood before it goes back into circulation.

Karl Wilhelm von Kupffer
ﬂiSI:IIWEI'EIl these cells in 1876

The Kupffer cells are very effective, but also very sensitive and when
they are forced to work too hard they release a compound called
TNF [Tumor Necrosis Factor] which can cause insulin resistance
within liver cells and ultimately contribute to fatty liver disease




Fructose & HFCS In Fatty Liver

Effect of fructose on markers of non-alcoholic fatty
liver disease (NAFLD): a systematic review and meta-
analysis of controlled feeding trials

S Chiy, 1 L Sievenpiper 8, R J de Souza, A | Cozma, A Mirrahimi, A J Carleton, V Ha, M Di Buono, A L
Jenkins, L A Leiter, T M S Wolever, A C Don-Wauchope, J Beyene, C W C Kendall & D J A Jenkins

European Journal of Clinical Nutrition 68, 416-423 (2014) | Cite this article
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HELP!

Fructose

It takes very high doses of fructose
( >100 grams ~ >3 cans of soda)
to increase liver fat & enzyme levels




Fighting Back Against Fatty Liver

Primary Routes — The 3 Ms
Mediterranean Diet
Movement

Medication

Supporting Strategies

Supplementation




Medication

Health Canada accepts semaglutide 2.4 mg, a GLP-1RA treatment for

MASH, as a supplemental New Drug Submission under the Priority
Review Policy

o [tis estimated that by 2030 the prevalence of MASH (Metabolic Dysfunction-Associated
Steatohepatitis) in the Canadian general population will increase from 5.2% to 6.5%.’

e Left untreated, MASH can progress to serious and even fatal outcomes, such as cirrhosis, liver
cancer, and the need for liver transplant.?




Medication

Effects of GLP-1 receptor agonist therapy on
resolution of steatohepatitis in non-alcoholic fatty
liver disease: a systematic review and meta-analysis

3

Kathryn J Potter, Jackie Phinney , Tasha Kulai, Vicki Munro &

Journal of the Canadian Association of Gastroenterology, Volume 8, Issue 2, April 2025,
Pages 47-57, https://doi.org/10.1093/jcag/gwae057
Published: 29 January 2025

Findings:
Relative liver fat reduction of 26.6%

Resolution of NASH [moderate certainty]
Ballooning, lobular inflammation, fibrosis




How To Reduce Liver Fibrosis
By 1 Grade Within One Year

Weight Loss Through Lifestyle Modification

Significantly Reduces Features of Nonalcoholic
Steatohepatitis PMID: 25865049 Gastroenterology 2015

Fﬁ} 45 min per

q .- 5x week

50-70%

1 VO2 max

MEDITERREAN IIIET IEH[IBII'} ACTIVITY

Most study participants had FI-F3
liver fibrosis, nearly half of these

people lowered fibrosis by 1 grade
NO MEDICATION WAS PROVIDED

BUT... losing 10%+ bodyweight
greatly increased chance of success
SO DID LOWERING THEIR A1C MORE!
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» Up to 30% relative reduction in liver fat content possible

Movement

Strongest Evidence: At least 135 min per week of moderate to vigorous intensity
aerobic activity ( brisk walk, cycling, jogging etc) but ideally progressing to 150-240
minutes 3-5 days weekly.

Moderate Evidence: Resistance training + HIIT style workouts*

‘“ Resistance training should be considered in addition to,
and not instead of, aerobic exercise targets.”

Review > Sports Med. 2023 Dec;53(12):2347-2371. doi: 10.1007/s40279-023-01918-w.
Epub 2023 Sep 11.

Exercise in the Management of Metabolic-Associated
Fatty Liver Disease (MAFLD) in Adults: A Position
Statement from Exercise and Sport Science Australia

Shelley E Keating ', Angelo Sabag 2 3 #, Kate Hallsworth ® © 7 Ingrid J Hickman & 2,
Graeme A Macdonald ? 1%, Jonathan G Stine 11 12 13 14 j500b George 13 Nathan A Johnson 2 3

Affiliations + expand
PMID: 37695493 PMCID: PMC10687186 DOI: 10.1007/s40279-023-01918-w



HIIT Workout For

Reversing Fatty Liver
@

80% VO2 MAX

= 3 mins x 3 sets
ANDY THE RD

2 5ci Rep, 2017 Feb 222743029, doi: 10.1038/srepd 3029,

50% VO2 MAX
2 mins X 2 sets

High-Intensity Aerobic Exercise Improves Both
Hepatic Fat Content and Stiffness in Sedentary Obese
Men with Nonalcoholic Fatty Liver Disease puio. 22223710

3X PER WEEK FOR ~13 MINUTES FOR 12 WEEKS

“Compared to resistance training and steady state
cardiovascular training, only HIIT restored
Kupffer cell phagocytic function (+17.8%)"




Walking Can Help Fight
Back Against Fatty Liver

Don’t Underestimate Walking - Every Step Counts

#30

5x 30 Minute Brisk \ﬁa?ks

Exercise Training Is Associated With Treatment
Response in Liver Fat Content by Magnetic Resonance
Imaging Independent of Clinically Significant Body
Weight Loss in Patients With Nonalcoholic Fatty Liver
Disease: A Systematic Review and Meta-Analysis

The American Journal of Gastroenterology 118(7):p 1204-1213, July 2023. | DOI: 10.14309/ajg.0000000000002098

People who walked 150 mins or more
per week had a 3.5x higher chance of
reducing their fatty liver by 1 grade
compared to doing no physical activity

THE BENEFIT DID NOT DEPEND ON WEIGHT LOSS
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Weight-loss-independent
benefits

Image attnibuted to JHEP Regorts

-4 12 10 -8 -6 -4 -2 0 -1

Exercise program consisted of sessions of 30 min, 3 days a week for 3 months, and was
supervised by professional trainers. The participants performed aerobic exercise of
progressively increasing intensity, comprising fast walking and/or light jogging.

JHEP REPORTS, VOLUME 3, ISSUE 3, 2021,




Chlorogenic acid stimulates
glucose transport in skeletal

Cardio Vs Resistance Training e i AME o
For Reve rsi n g F atty Live r D i sease effects of coffee on diabetes

Khang Wei Ong et al. PLoS One. 2012.

Top Dietary Sources:

Both Are Effective - But For Different Reasons

Anthocyanins reduce
inflammation and improve
glucose and lipid metabolism
associated with inhibiting nuclear
factor-kappaB activation and
increasing PPAR-y gene

expression in metaBollc syndrome

PPAR encourages fat to AMPK reduces fat subjects
be stored in fat cells production and increases Anahita Aboonabi et al. Free Radic Biol Med.
instead of in liver cells fat breakdown in liver cells ol
Top Dietary Sources:

Review > J Hepatol. 2017 Jan;66(1):142-152. doi: 10.1016/j.jhep.2016.08.023. Epub 2016 Sep 14.

Aerobic vs. resistance exercise in non-alcoholic fatty
liver disease: A systematic review  puvip: 27639843




15 JOURNAL OF
Journal of Hepatology 2017 vol. 67 | 829-846 O "& EASL HEPATOLOGY

CrossMark

Treatment of NAFLD with diet, physical activity and exercise

Manuel Romero-Gomez'-*, Shira Zelber-Sagi*, Michael Trenell”

Key point

The Mediterranean diet can reduce liver fat even without weight loss and is the most recommended dietary pattern in NAFLD.

Randomized Controlled Trial > Gut. 2021 Nowv;70(11):2085-2095.
doi: 10.1136/gutjnl-2020-323106. Epub 2021 Jan 18.

Effect of green-Mediterranean diet on intrahepatic
fat: the DIRECT PLUS randomised controlled trial

Anat Yaskolka Meir ¥ 1, Ehud Rinott ¥ 1, Gal Tsaban ! 2, Hila Zelicha 1, Alon Kaplan T

Philip Rosen 3 Jlan Shelef 3, llan Youngster 4 Aryeh Shalev 2 Matthias Bliher 2, Uta Ceglarek 6
Michael Stumvoll 3, Kieran Tuohy T Camilla Diotallevi 7 8, Urska Vrhovsek &, Frank Hu 2 10 11
Meir Stampfer 9101 rig Shai 12 2

Affiliations + expand
PMID: 33461965 PMCID: PMC8515100 DOI: 10.1136/gutjnl-2020-323106




Clinical Trial > Diabetes Care. 2018 Aug;41(8):1732-1739. doi: 10.2337/dc18-0071.
Epub 2018 May 29.

Saturated Fat Is More Metabolically Harmful for the
Human Liver Than Unsaturated Fat or Simple Sugars

Panu K Luukkonen ! 2, Sanja Sadevirta ' 2, You Zhou ! 3, Brandon Kayser 4, Ashfaq Ali 3,
Linda Ahonen 3, Susanna Lallukka ' 2, Véronique Pelloux 4, Melania Gaggini ®, Ching Jian 7,
Antti Hakkarainen &, Nina Lundbom 2, Helena Gylling 2, Anne Salonen 7, Matej Oresi¢ 7 2 19,
Tuulia Hytyldinen 3 1, Marju Orho-Melander '2, Aila Rissanen '3, Amalia Gastaldelli 8,

Karine Clément 4 ', Leanne Hodson 1, Hannele Yki-Jarvinen 10 2

Affiliations + expand
PMID: 29844096 PMCID: PMC7082640 DOI: 10.2337/dc18-0071

ARTICLE: LIVER

A Freshwater Fish-Based Diet Alleviates Liver Steatosis
by Modulating Gut Microbiota and Metabolites: A Clinical
Randomized Controlled Trial in Chinese Participants
With Nonalcoholic Fatty Liver Disease

He, Kaiyin PhD"; Guo, Li-Liangzi PhD"*"; Tang, Huijun PhD"*; Peng, Xiaojuan PhD*'; Li, Juan PhD">; Feng, Shufen
PhD'; Bie, Caiqun PhD?; Chen, Weiwei PhD'; Li, Yuting PhD'; Wang, Min PhD'; Tang, Shaohui PhD'

Author Information®

The American Journal of Gastroenterology 117(10):p 1621-1631, October 2022. | DOI: 10.14309/ajg.0000000000001885




Randomized Controlled Trial > Gut. 2021 Nov;70(11):2085-2095.
doi: 10.1136/gutjnl-2020-323106. Epub 2021 Jan 18.

Effect of green-Mediterranean diet on intrahepatic
fat: the DIRECT PLUS randomised controlled trial

Anat Yaskolka Meir ¥ 1, Ehud Rinott ¥ 1, Gal Tsaban 1 2, Hila Zelicha 1, Alon Kaplan L

Philip Rosen 3 llan Shelef 3, llan Youngster 4 Aryeh Shalev 2 Matthias Bliiher 2, Uta Ceglarek 6
Michael Stumvoll 2, Kieran Tuochy T Camilla Diotallevi 7 8, Urska Vrhovsek €, Frank Hu ¢ 10 11
Meir Stampfer 910 1 yris Shai 12 @

Affiliations 4+ expand
PMID: 33461965 PMCID: PMC8515100 DOI: 10.1136/gutjnl-2020-323106

39% vs 20% reduction in liver fat in a
high polyphenol vs standard met diet




POLYPHENOL POWER

* (ocoa Powder/Dark Chocolate
* Ground Flax

* (apers

* Blueberries

* Plums

* Pecans

* Hazelnuts

* (Olives

* Artichoke

* Herbs & Spices

* (Other Berries & Cherries




POLYPHENOL POWER

Randomized Controlled Trial > Nutrition. 2025 Mar:131:112643. doi: 10.1016/j.nut.2024.112643.
Epub 2024 Nov 16.

Dark chocolate's impact on low-grade endotoxemia
in metabolic dysfunction-associated steatohepatitis

Arianna Pannunzio 1, Francesco Baratta !, Enrico Maggio 1, llaria Maria Palumbo 1,

Arianna Magna 1 Chiara Trivigno 1, Roberto Carnevale 1, Bartimoccia Simona 1,

Vittoria Cammisotto !, Gianpaolo Vidili 2, Pasquale Pignatelli ', Maria Del Ben !, Francesco Violi ?,

Lorenzo Loffredo 4

Affiliations + expand
PMID: 39693929 DOL: 10.1016/j.nut.2024.112643

> J Nutr. 2025 Jun;155(6):1987-1998. doi: 10.1016/j.tjnut.2025.04.028. Epub 2025 May 3.

Dietary Polyphenol Intake and Risk of Overall and
Site-Specific Cancers: the Japan Public Health
Center-based Prospective Study

Madoka Kishino T, Rieko Kanehara 2, Nagisa Mori 3, Junko Ishihara 4, Ribeka Takachi 3,
Taiki Yamaji ®, Motoki Iwasaki 7, Shoichiro Tsugane &, Norie Sawada !

Affiliations + expand
PMID: 40324528 DOI: 10.1016/j.tjnut.2025.04.028




Fatty Fish & Fatty Liver Disease

Super Power - Omega 3 Fatty Acids EPA/DHA

The study below demonstrated a 28% relative reduction in liver fat
content using high weekly fatty fish intake ( 750g — 1 kg)

» Am J Gastroenterol. 2022 Jun 17;117(10):1621-1631. doi: 10.14309/ajg.0000000000001885 (2

A Freshwater Fish-Based Diet Alleviates Liver Steatosis by Modulating
Gut Microbiota and Metabolites: A Clinical Randomized Controlled Trial
in Chinese Participants With Nonalcoholic Fatty Liver Disease

Supplementation: ~2g per day combined EPA/DHA may be
advisable especially in those with a history of or low fish intake




Fatty Fish & Fatty Liver Disease

Sardines Are A Fatty Liver
Superfood - Here's Why

Sardines Are Efficient, Economical and EFFECTIVE.

4, VitaminD
Selenium
Vit B3
Al H
ANDY THE RD Calcium

2x Cans (~200g) Per Week For 1 Year

Type 2 diabetes preventive effects with a 12-months
sardine-enriched diet in elderly population with
prediabetes: An interventional, randomized and
controlled trial cinvue 2021 mapsomaser2see pMID: 33932804

HDL Cholesterol Triglycerides

Blood Pressure

Omega-3s Help Reverse Fatty

Liver Disease For Many Reasons
Including reducing levels of “bad” gut bacteria - let’s explore

The genus most strongly associated with NASH in this study was
Collinsella (0.29% abundance in controls, 3.45% in NASH without
cirrhosis (False Discovery Rate (FDR)p=.  pMID: 31696774

People With NASH [severe fatty liver] have
significantly higher levels of inflammatory
bacteria from the “Collinsella” grouping
The prebiotic effects of omega-3 fatty acid
supplementation: A six-week randomised
intervention trial PMID: 33382352

\ 4

1S o
* EPADHA §  “BAD” BACTERIA”

“Interestingly, we also find that omega-3 supplementation results in a strong
significant decrease in the relative abundance of the genus Collinsella”

ANDY THE RD




Protecting Vs Fibrosis

> Hepatol Commun. 2025 Jun 19;9(7):e0754. doi: 10.1097/HC3.0000000000000754.

eCollection 2025 Jul 1.

Diet composition impacts the natural history of
steatotic liver disease

Lauren E Callans ' 2, Kerry L lvey 3 # %, Kyong-Mi Chang ' 2, David E Kaplan ' 2;

VA Million Veteran Program

Coffeef/Tea, Leafy Greens, Nuts, Legumes




Monitoring Progress

> Am J Med Sci. 2024 May;367(5):310-322. doi: 10.1016/j.amjms.2024.01.022. Epub 2024 Feb 1.

ALT poorly predicts Nonalcoholic Fatty Liver Disease
(NAFLD) and liver fibrosis as determined by
vibration-controlled transient elastography in adult
National Health and Nutrition Examination Survey

2017-2018

Review > Gastro Hep Adv. 2024 Nov 29;4(4):100593. doi: 10.1016/j.gastha.2024.100593.

eCollection 2025. | Gastro hep advances I

Comparative Efficacy of NAFLD Therapies and
Biomarker Associations: A Meta-Analysis Based on
Liver Fat Content




Monitoring Progress

FIB-4 Index

Age

AST

ALT
Platelets

Helps estimate how likely it is that an
individual has advanced liver fibrosis

Triglyceride-Glucose Index

Fasting Triglycerides
Fasting Blood Glucose

Useful for estimating insulin resistance
when only basic bloodwork available

Triglyceride: HDL-C Ratio
Triglycerides & HDL-C

Useful for estimating insulin resistance
when only basic bloodwork available

Fatty Liver Index

Waist Circumference
Triglycerides
GGT

A simple calculation that helps predict if

someone has a fatty liver without imaging




Most Studied Supplements
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