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Impaired
Fibrinolysis

Increased
Hemostatic
Factors

Vitamin D

Type 2 Diabetes

Atherogenic

Increased Total
Dyslipidemia

Homocysteine

Metabolic
Syndrome

Chronic Kidney
Disease

Insulin
Resistance

Increased
Uric Acid

Lonardo et al, Metabolism, 65(8): 1136-1150,2016




FATTY LIVER CAN CAUSE SERIOUS
DAMAGE TO OTHER ORGANS




The Spectrum of NAFLD

Fatty Liver NASH Cirrhosis

Fat Fat plus Scar tissue
accumulates inflammation replaces liver
in the liver and scarring cells

http://www.calgarygi.com/index.php?mode=webpage&id=735



Obesity

Diabetes mellitus
Dyslipidaemia

! ;"
Healthy Simple fatty Fatty liver with Liver cirrhosis Hepatocellular
liver liver inflammation/scarring carcinama

]

Liver Transplantation or death

Clin Med (Lond). 2015 http://atlasofscience.org
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i EhﬁlL dense LDL cholesterol
°1"' Postprandial lipaemia

LCFAs, DAGS, * Lipotoxicity
ceramides and/for DIFPA  * Uxidative stress Card lar d
-~ : Cardiovascular disease
a E.-{.'lll.ﬂ‘:l'-'.’- n matrix A NOHOVASCLLAT CHISEa5y

ii.i'_;;?.fé-i__ . =EE - and chraonic kidney disease
e Stellate and Kupffer
cell activation

Genetic factors
{for example, PNPLAZ
or TMGSF2 genotypes)

Primary
Secondary bile acids
bile acids

Intestine (dysbiosis and dietary changes, including high fat, high carbohydrate
and high fructose diets)

1 Angiotensinogen
T Endothelin1

T1GFB

T C-reactive prr.':-tam
TiL-6

TINF .
T Reactive oxygen species

T Fibrinogen
Fantﬂt Vil
1 Coagulatio

Mature Reviews | Endocrinology

Targher et al. Nature Rev Endocrinol 14,:99-114(2018)




Risk factors

» Calorie intake

* Dietary and genetic factors . — .

» Adipose tissue inflammation * Atherogenic dyslipidaemina
(renovascular damage)

= Inflammatory factors, ROS
Tlrl"lfl:‘:'lsmatinn i“d gk
b . = . Adiponectin levels: reduced ol :
* Adipokine dysregulation activation of AMPK (inflammation, fibrosis) . FTE;T,T aton
* Hepatic insulin resistance = Coagulation pathways and
* Impaired insulin signalling fibrosis pathways
v activation of RAS and endothelial cells)
R * | Uric acid

T Uraemic toxins

(TMAQ, p-cresol,
indole sulphate)

Alterations in gut microbiota

= Effects on glucose tolerance
and inflammation

» | SCFAs: lipogenesis and
gluconeogenesis

; : Other cardiorenal
* Production of toxic secondary

bile acids (T intestinal l_nmmlm
permeability and effects on wllic acid
hepatic mitochondrial membranes) el
. calcification
= T2DM Uraemic toxins « ROS
* Insulin resistance " ,l J
* Gluconeogenesis CVD <

Mature Reviews | Nephrology

Targher G. and Byrne CD. Nature Rev Nephrology ,13:297-310 (2017)



Serum Biomarkers for
Nonalcoholic Fatty Liver
Disease: Are We There Yet?

Liu K. et al . HEPATOLOGY, VOL. 65, NO. 1, 2017



Normal liver NAFL NASH Fibrosis and Cirrhosis

&

Adipokines Agoptosis
= Adiponectin = Cytokeratin-18 fragrments (M30, MES)
- Leptin - Saluble fas
Pameel markers Adipokines
= Fatty liver index - Adiponectin Extratellular rmstrix componsnts
« SteatoTest « Legtin - Hyaburomic acid
- MAFLD liver fat score - Adipocte fatty acid-binding protein = Procollagen ll aming-terminal peptide
- Hepatic steatosis index Cinldative stress = Tisswe inhibitor of matrix metalloproteinase 1
- Filrobiast prowth factar 21 < Laminin
- Thiaredaxin Fﬂ:'mﬂ'lﬂtﬂ'!-
= Copper-to-ging superoxide dismutase -
- Glutathione peroxidase - ASTALT ratio
- Witamin E «  BAAT score
Inflamrmation « BARD scone
= Tumor necrosis factor-alpha - ELF
- Interbeukin 6 and & = FIB-4 index
- £C-chemokine ligand 2 - FitreMeter
- Carpactive protein - FibraTest
Panel markers - HepaSoone
= MaihTest - WAFLD Fibrosis soore
- HAIR soore

FIG. 1. Serum biomarkers across the NAFLD spectrum. Abbreviations: ALT, alanine aminotransferase; APRI, aspartate aminotrans-
ferase/platelet ratdo index; AST, aspartate aminotransferase; BAAT, body mass index, alanine aminotansferase, and triglycerides;
BARD, body mass index, alanine aminotransferase/aspartate aminotransferase ratio, and presence of diabetes; ELF, enhanced lLiver
fibrosis; FIB-4, fibrosis-4; HAIR, hypertension, alanine aminotransferase, and insulin resistance.

Liu K. et al, HEPATOLOGY, VOL. 65, NO. 1, 2017



How to Treat”

[nsulin Sensitizers Anhoxidants
Antihvpeerlpedenires Ly Loproteclants
- « Steatasis - MASH

Insia sy reslance 1 ||'-,-;|

TE aity moids pero bdation

L Wisngtht Loss I

| e T sercpse

http://howmed.net/pathology/nonalcoholic-fatty-liver-disease/
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Clin Med (Lond). 2015 Apr, http://atlasofscience.org



