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THERAPEUTIC ADVANCES in
Chronic Disease

Association of NAFLD with cardiovascular
disease and all-cause mortality: a
large-scale prospective cohort study
based on UK Biobank

Wen Ma*, Wentao Wu*, Weixing Wen, Fengshuo Xu, Didi Han, Jun Lyu
and Yuli Huang

El FLI genera una puntuacion de 0 a 100: @

e FLI < 30: Regla la presencia de higado graso (alta sensibilidad).

e FLI > 60: Indica una alta probabilidad de higado graso (alta
especificidad). * SciELO Espafia +2

n=215.24
S

Ther Adv Chronic Dis 2022, Vol. 13: 1-19 H-H?lel
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MACE

THERAPEUTIC ADVANCES in
Chronic Disease

Association of NAFLD with cardiovascular
disease and all-cause mortality: a
large-scale prospective cohort study
based on UK Biobank

Wen Ma*, Wentao Wu*, Weixing Wen, Fengshuo Xu, Didi Han, Jun Lyu
and Yuli Huang

Mortalidad

x ECV

El FLI genera una puntuacion de 0 a 100: @

o FLI < 30: Regla la presencia de higado graso (alta sensibilidad).

e FLI > 60: Indica una alta probabilidad de higado graso (alta
especificidad). 2 SciELO Espaia +2

n=215.24

Ther Adv Chronic Dis 2022, Vol. 13: 1-19

{a) Py <0001

HR (95%Cl)}
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HR (95%Cl)

50
Fatty Liver Index

~

50
Fatty Liver Index

(e)

Peyeran = 0.78

] Proninmer = 0.69

Pyyean < 0.001
Pyt < 0.001

Mortalidad
Total

a 25 50 75 100
Fatty Liver Index

Poyecan < 0.001 |AM

Prialiness = 0.54

50
Fatty Liver Index

Mortalidad
x Stroke
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THERAPEUTIC ADVANCES in
Chronic Disease

Association of NAFLD with cardiovascular
disease and all-cause mortality: a
large-scale prospective cohort study
based on UK Biobank

Wen Ma*, Wentao Wu*, Weixing Wen, Fengshuo Xu, Didi Han, Jun Lyu
and Yuli Huang

El FLI genera una puntuacién de 0 a 100: ¢

o FLI < 30: Regla la presencia de higado graso (alta sensibilidad).

e FLI > 60: Indica una alta probabilidad de higado graso (alta
especificidad). % SciELO Espafia +2

n=215.24
3)

Ther Adv Chronic Dis 2022, Vol. 13: 1-19

MACE

Mortalidad
Total

Mortalidad
x ECV

IAM

Mortalidad
x Stroke

1.25 (1.14 —
1.36)

1.14 (1.08 —
1.20)

1.58 (1.19 —
2.11)

1.18 (0.85 —
1.64)

-Heel
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de S'Stiin;igtionship of Insulin Resistance and
Related Metabolic Variables to Coronary
Artery Disease: A Mathematical Analysis

tion of CAD is caused by other risk factors
rol, C-reactive pro-
e and by nonmeta
ch as age, sex. and

BARBARA PESKIN, PHDY

Davip Eppy, Mp, PHDY
RICK SCHIERINGER, MP>

LEN SCILESSINGER, P}Im‘
RICHARD KAHN, PIID>
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Figure 1—Variables and pathways in the Archimedes mod

: uptake by:l

Homocy
steine

el pertinent to covonary avtery discase. Variables in solid circles are calculated for this

analysis. CRP, C-reactive protein; prod’n, production; 1G, triglvceride.

Diabetes Care 32:361-366, 2009
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Table 1—Treatment targets for variables and percent decrease in incidence of Mls as a result
of normalizing variable values to reach treatment targets

Decrease in incidence
of Mls (fatal and

Target [or normalizalion nonlatal)

Insulin resistance Average value al ages 20-30 vears 42
SBP (mmHg) 114 36
HDL cholesterol {mg/dl) 46 (men), 534 {(women) 31
BMI (kg/m”) 22.5 21
LDL cholesterol (mg/dl 108 16
Triglycerides (mg/dlD 108 10
FPG (myg/dl) 86 9
Smoking Never smoke 9
Family history No family history 4
Causality not established

FTA (mg/dD 20 18

C-reactive protein (mg/dl) 032 10

ApoB (mg/dl) 85 Q

Lipoprotein(a) (mg/dl) 57 (blacks), 21.5 (nonblacks) 9

Homocysteine {pmol/D) 7.0 5
All variables NA 94

Diabetes Care 32:361-366, 2009
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Lipogénesis Hepdatica de Novo

Condiciones fisiolégicas EHGNA
Hidrates de carbono Hidratos de carbono
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High-risk groups
for the development
of NAFLD

[ History and } Y TN

Prediabetes i il "6 Prventiof

o,
T2D isea _

Obesity'
and/or  —a

Prevention of
Cirrhosis

22 cardiometabolic
risk factors?

Hepatic steatosis Rule out
{on imaging) 2° causes?®
or

f AST or ALT
(30 1U/L)

el

Endocrine Practice 28 (2022) 528e562

Fibrosis Risk Stratification

Management of
1. Obesity
2, Diabetes
3. Hypertension

4, Atherogenic
dyslipidemia

-Heel
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Esteatosis: “cambio graso”

*Weekly intake 140-350g female, 210-420g male (average daily 20-50g female, 30-60g male)
**e.g. Lysosomal Acid Lipase Deficiency (LALD), Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism
***e.g. Hepatitis C virus (HCV), malnutrition, celiac disease

0 Wolters Kluwer Copyright © 2023 American Association for the Study of Liver Diseases - Wolters Kluwer Health, Inc. All rights reserved.

~-Heel
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A multi-society Delphi consensus
statement on new fatty liver disease
nomenclature

Hepatology : June 24, 2023
doi: 10.1097/HEP.0000000000000520

Hepatology Publish Ahead of Print
DOI:10.1097/HEP.0000000000000520

~-Heel
0 Wolters Kluwer Copyright © 2023 American Association for the Study of Liver Diseases - Wolters Kluwer Health, Inc. All rights reserved.
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Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

Does the patient meet any of
the cardiometabolic criteria?*

Are there any other causes of steatosis?

Metabolic Dysfunction
Associated Steatotic
Liver Disease
(MASLD)

MetALD or other
combination aetiology

Other specific

aetiology SLD

(e.g. ALD, DILI,
Monogenic diseases)

Cryptogenic SLD**

*Cardiometabolic criteria

Adult Criteria

At least 1 out of 5:

[[] BMI 2 25 kg/m? [23 Asia] OR WC > 94 cm (M) 80 cm

(F) OR ethnicity adjusted

E\ Fasting serum glucose = 5.6 mmol/L [100 mg/dL] OR

2-hour post-load glucose levels = 7.8 mmol/L
[2140 mg/dL] OR HbA1c 2 5.7% [39 mmol/L] OR
type 2 diabetes OR treatment for type 2 diabetes

E\ Blood pressure = 130/85 mmHg OR specific

antihypertensive drug treatment

[] Plasma triglycerides = 1.70 mmol/L [150 mg/dL] OR

lipid lowering treatment

[] Plasma HDL-cholesterol < 1.0 mmol/L [40 mg/dL] (M)

and < 1.3 mmol/L [50 mg/dL] (F) OR lipid lowering
treatment

Pediatric Criteria
At least 1 out of 5:

D BMI = 85" percentile for age/sex [BMI z score = +1]
OR WC > 95" percentile OR ethnicity adjusted

|:] Fasting serum glucose = 5.6 mmol/L [> 100 mg/dL]
OR serum glucose = 11.1 mmol/L [> 200 mg/dL] OR
2-hour post-load glucose levels = 7.8 mmol
[140 mg/dL] OR HbA1c = 5.7% [39 mmol/L] OR
already diagnosed/treated type 2 diabetes OR
treatment for type 2 diabetes

[] Blood pressure age < 13y, BP = 95th percentile OR
2 130/80 mmHg (whichever is lower); age = 13y,
130/85 mmHg OR specific antihypertensive drug
treatment

D Plasma triglycerides < 10y, = 1.15 mmol/L
[2 100 mg/dL]; age = 10y, = 1.70 mmol/L
[= 150 mg/dL] OR lipid lowering treatment

D Plasma HDL-cholesterol < 1.0 mmol/L [< 40 mg/dL]
OR lipid lowering treatment

:ﬁ Wolters Kluwer

Uy vt it A DN At mrmem N Ao~

L LU RN | P o, ¥ S FER o S

R

ALT > AST

Hepatology Publish Ahead of Print
DOI:10.1097/HEP.0000000000000520
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High-risk groups
for the development
of NAFLD

[ History and } 3 \**‘2@7 =
. hysical exam W -
Prediabetes i Prevention of
s Cardiovascular Management of
i Dssass 1. Obesity

2, Diabetes

3. Hypertension
Obesity'
and/or
22 cardiometabolic

risk factors?

4, Atherogenic
dyslipidemia

Hepatic steatosis
(on imaging)
or

f AST or ALT
(30 1U/L)

Rule out
2° causes?

-Heel
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Contemporary Medical Editorial Tactical Biological Cartography

Inmunidad Innata: La Primera Linea de Defensa

Macréfagos / Kupffer Neutrofilos

NETs
(Trampas Extracelulares)

* Origen: Residentes (Embrionarias) vs.

Reclutadas (Monocitos). » Mecanismo: NETs (Trampas Extracelulares).
* Accion: Fagocitosis y liberacion de TNF-a. « Efecto: Redes de ADN/Histonas.
* Polarizacion: M1 (Pro-inflamatorio) vs M2 » Dano: Atrapan patogenos pero causan lesion

(Reparador). tisular y trombosis.




Inmunidad Adaptativa: Respuesta Especifica y Dano Cronico

Células B y Plasmaticas

Célula B Célula
Plasmatica

e Aumento de IgA secretora
e Produccién de Autoanticuerpos
e Activacion de Fibroblastos

Células T (Desequilibrio)

hepatocito

Perforinas

= FasL
CD8+ Citotoxica

e Th17: Pro-inflamatorio (Recruta neutrofilos)

» Treg: Pérdida de tolerancia (Disfuncionales)

o CD8+ Citotoxicos: Asesinos de hepatocitos
(Perforinas/FasL)
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ranzymes

Perforin &
¢ _Actor 3:
_Macrofagos Actor 2 Linfocitos T
(Células de Kupffer) Neutrofilos y NETs (Inmunidad Adaptativa)
Fenotipo TREM2+S100A9+. ‘ Trampas Extracelulares de Infiltracion de CD8+ y Th17.

Correlacion directa entre cantidad
de CDB+ y grado de dano hepatico.

Neutrofilos (NETs). Inducen la
activacion de células estrelladas.

v

Consecuencia: Cascada de citocinas (TNF, TGF-B, IL-1B) que perpetua la inflamacién crénica.

Detectan estrés y liberan
IL-T7Ay TNF.

Healthcare designed by nature
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The NEW ENGLAND JOURNAL of MEDICINE

Expanded and inflamed
visceral fat mass
A

REVIEW ARTICLE

CURRENT CONCEPTS

Risk of Cardiovascular Disease in Patients
with Nonalcoholic Fatty Liver Disease

Giovanni Targher, M.D., Christopher P. Day, M.D., Ph.D.,

and Enzo Bonora, M.D., Ph.D.

N Engl J Med 2010;363:1341-50.

Increased inflammatory cytokines
Increased insulin resistance

Inereased inflammatory cytokines
Inereased insulin resistance
Increased free fatty acids

M Chronic inflammation
(e.g., increases in C-reactive pratein, interleukin-6, tumor necrosis factor «,
and ather acute-phase proteins)

Hypercoagulation and hypofibrinolysis
{e.g., increases in fibrinogen, factor VI, plasminogen activator inhibitor 1,
and other coagulation factars)
Atherogenic dyslipidemia
{e.g.. increased lriglycerides, decreased HDL choleslerol, increased small, dense LDL choleslerol,
postprandial lipemia)

Dysglycemia and (hepatic) insulin resistance

a2el
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3463

The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

CURRENT CONCEPTS

Risk of Cardiovascular Disease in Patients

with Nonalcoholic Fatty Liver Disease

Giovanni Targher, M.D., Christopher P. Day, M.D., Ph.D.,
and Enzo Bonora, M.D., Ph.D.

N Engl J Med 2010;363:1341-50.
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The NEW ENGLAND JOURNAL of MEDICINE

“ REVIEW ARTICLE ”

CURRENT CONCEPTS

Risk of Cardiovascular Disease in Patients

with Nonalcoholic Fatty Liver Disease

Giovanni Targher, M.D., Christopher P. Day, M.D., Ph.D.,
and Enzo Bonora, M.D., Ph.D.

N Engl J Med 2010;363:1341-50.
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The NEW E NGLAND JOURNAL o f MEDICINE

“ ORIGINAL ARTICLE ”

Prospective Study of Outcomes in Adults
with Nonalcoholic Fatty Liver Disease

N Engl J Med 2021;385:1559-69

A Death from Any Cause

1.009 0.209 crude hazard ratio: F4 vs. FO-2,

0.90- 5.6 (95% Cl, 2.8-11.5)

A 0.154 Crude hazard ratio: F3 vs. FO-2, F4
E ' 2.8 (95% Cl, 1.4-5.4) |
3 0.70- 0.104 : ==
S 0.60 ,
g 020 ol e ———F02
& 0404 0.00====== l T I
£ 0.30- 0 2 * : w0
-
VU 020+

0.10- = D =

0.00 e e |

0 2 4 6 10

Years of Follow-up

-Heel
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Prospective Study of Outcomes in Adults
with Nonalcoholic Fatty Liver Disease

N Engl J Med 2021;385:1559-69

C Hepatocellular Carcinoma

Cumulative Probability

1.00+
0.90+
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0.70+
0.60+
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0.40+
0.30+
0.204
0.10-

0.00-
0
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0.044
0.03-
0.02-
0.01-
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Crude hazard ratio: F4 vs. FO-2,
4.2 (95% Cl, 0.4-46.0Q)
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The NEW E NGLAND JOURNAL o f MEDICINE

“ ORIGINAL ARTICLE ”

Prospective Study of Outcomes in Adults
with Nonalcoholic Fatty Liver Disease

N Engl J Med 2021;385:1559-69

D Extrahepatic Cancer
0.259 crude hazard ratio: F4 vs. FO-2,

Cumulative Probability
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Endocrine Practice 28 (2022} 528—562

Contents lists available at ScienceDirect ance

Endocrine
Practice™

AACE:Q Endocrine Practice

journal homepage: www.endocrinepractice.org

Clinical Practice Guidelines

American Association of Clinical Endocrinology Clinical Practice )
Guideline for the Diagnosis and Management of Nonalcoholic Fatty Liver etz

Disease in Primary Care and Endocrinology Clinical Settings
Co-Sponsored by the American Association for the Study of Liver Diseases (AASLD)

Endocrine Practice 28 (2022) 5286562 -Heel
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Management Algorithm for NAFLD - Overview

High-risk groups
for the development
of NAFLD

Prediabetes
or

Management of
T2D

1. Obesity
2, Diabetes
3. Hypertension

Obesity ! .
and/ory 5.5 Y 4, Atherogenic

22 cardiometabolic Ny dyslipidemia

risk factors?
Rule out
2° causes?®

Hepatic steatosis
{on imaging)
or

A AST or ALT
(>30 1U/L)

!

Endocrine Practice 28 (2022) 528e562

-Heel
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Cirrhosis Prevention in NAFLD

High-risk groups
for NAFLD

Fibrosis Risk Stratification

Prediabetes

ar

2D [ FIB-4 Index
FIB-4:¢1.3 FIB-4:>2.67
Obesity FIB-4:1.3 - 2.67
and/or
22 cardiometabolic
risk factors

Cirrhosis risk
higher if:

Steatosis Order second test = T2D

{on imaging) (or prediabetes)
ar Liver Stiffness Measurement (LSM) » Age 50
A AST or ALT b EI toer h . ngher'Bl:AI
y Elastograpny (40 kg/m?)

+ More metabolic

or
ELF Blood Test risk factors

« Genetic factars
(i.e., PNLPA3)

« Managed by primary care team, endocrinologist, other « Referral to liver specialist for additional proprietary
« Focus care on obesity management biomarkers or imaging (MRE, cT1, other)
& CVD prevention » Multidisciplinary team to prevent cirrhosis and CVD

Abbreviations: AT = Alanine aminotransterase, AST = Aspartate aminotransferase, ¢71= Liver multiscan, CVD = Cardicvascular ¢isease. ELF = Enhanced liver fibrosis test™,
FI3-4 = Fibrosis-4 index. kPz = Kilopascals, LM = Liver stiffness measuremant. MRE= Magnetic resonance elastagraphy, 120 = Iyps 2dizhetes mellitus Q

COPYRIGHT © 2022 AACE | MAY NCT BE REPRODUCED IN ANY FCRM WITHOLT EXPRESS WRITTEN PERMISSICN FROM AACE. htper//doiop/10.1 078/ eprac.2022.03 010 mE
s
e e

Algorthm Figure 2
Healthcare designed by nature

Endocrine Practice 28 (2022) 528e562
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. l..’ - Starost

Starost pacijenta godine
2.67)
F4

0/3
Vrijednost AST
g‘rsnpiraxz)ttar;nsferaza U/l
» El uso de FIB-4 con un umbral
inferior de < 1,3 (para descartar 5 /4
! ] Vrijednost ALT
fibrosis avanzada) y un umbral Alarin U/l
. aminotransferaza
superior de 2 2,67 (para
descartar fibrosis avanzada) . . =
i Broj trombocita
proporciona: PLTX 1019/ x10A9/I
« sensibilidad del 82 % P

« especificidad del 93 % para
discriminar la fibrosis avanzada.

Aplikacija je kreirana uz podrsku

QBRO.MED.CS

Praha a.s.

PredstavniStvo Sarajevo

Anstee QM, et al. Noninvasive tests accurately identify advanced fibrosis due to
NASH:

[P I [ R o B P ol o uad B B . O oo BN PR DA B [ B e o VoV faThw 7at: I ke L B I ke Ta

Edad

Plagquetas

-Heel
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FIB-4 Scorel“]
Age (years) AST level (U/L)

X
Platelet count (10%/L) ALT (U/L) D

X 4/

. Sterling RK, et al. Hepatology. 200643:1317-1326. . lealthare des igned by nature
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PRACTICE GUIDANCE

AASLD Practice Guidance on the clinical assessment
and management of nonalcoholic fatty liver disease

Hepatology. 2023;77:1797-1835.

Clinical Suspicion for Fatty Liver Disease

Primary Care or Non-Gl/Hepatology Care

GOAL: Exclude advanced fibrosis in low-prevalence populations

Primary risk assessment, e.g., FIB-4

.

FIB4 = 1.3

]

v
Reassess periodically:

* FIB4 every 1-2 years if
T2DM/preT2DM or 22
metabolic risk factars

« FIB-4 every 2-3 years if
no T2DM and <2
metabolic risk factors

All patients:

» Cardiometabolic risk redugction and preferential use

No Yes

v

Secondary risk assessment

FIB-4 > 2.67
Cansider referral

Persistent

Gl/Hepatology Care

1 ALT and AST E GOAL: Identify/manage patients with ‘at risk’
NASH or cirrhosis

ﬁ Low

+ Review/perform primary/secondary risk assessment

Risk Level VCTE or ELF | - Consider additional stratification with MRE, cT1
A
[0 [<7) 2 : ! .
x Low risk Intermediate/
[ Intermediate  8-12 | 7.7-9.8 | = i high risk
; PCP follow-up I
l High =12 ke J ar reassess I

of meds with potential NAFLD benefit
+ Ongeing assessment of alcohol intake

* Lifestyle management
Either Care Setting

Biopsy Staging

Consider liver biopsy

« Indeterminate NITs

+ Diagnostic uncertainty

» Persistently T ALT and AST

Suspect cirrhosis
{clinical, imaging,

| |

- Reassess in 2-3 years + Reassess annually

» Consider pharmacotherapy management pr s

or ELF 113 }

|

» Cirrhosis-based

]
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Conclusiones y Perspectivas Futuras
Key Takeaways

Complejidad Sistémica: SLD es una patologia inmune
multisistémica, no solo metabdlica.

Interconexion: El triangulo Intestino-Adiposo-Higado es
inseparable.

El Futuro: Terapias Combinadas (Antioxidante + Modulador) y
Medicina de Precision basada en el perfil inmune.

El objetivo: No solo suprimir la inflamacion,
sino restaurar la homeostasis.



Hepar compositum (HC-24): Un enfoque multicomponente
contra la inflamacion y fibrosis hepatica

El estudio investiga el potencial de Hepar compositum (HC-24) en un modelo agresivo de MASLD/MASH, demostrando que actia
directamente sobre la inflamacién y la formacién de cicatrices (fibrosis) de manera independiente a la acumulacion de grasa.

Control de Enfermedad (Modelo Agresivo) Efecto con HC-24 (Tratamiento Recuperador)

Inflamacion Hepatica Reduccion de la Inflamacion Hepatica

Puntaje de actividad Neutroflios (GR-1+) y Disminucion de inflitrados inmunes clave:
NAFLD (NAS) Células T colaboradoras (CD4+) Q@ Reduce significativamente la presencia de
Mediana: 5.0 neutréfilos (GR-1+) y células T colaboradoras

(CD4+) en el higado.

Mejora del puntaje de actividad NAFLD (NAS):
El tratamiento con HC-24 redujo la puntuacién
NAS de un nivel medio de 5.0a 3.0.
(NAS Mediana: 3.0)

® &
GO
@ y Células T

Accion independiente del colesterol: Su efecto

colaboradoras (CD4+) 74@ antiinflamatorio funciona incluso sin alterar

Células T (CD4+): 9.5 los niveles de colesterol libre intrahepatico.

Células T (CD4+): 2.9

Fibrosis y Cicatrizacion Accion Antifibrética y Reparadora

Area Fibrética Total (Sirius Red %): 1.2% & . : Reduccidn del area fibrética total: Disminucién
/ // & significativa del drea positiva tefiida con
A ' Sirius Red en el tejido hepatico. (Fibrosis
Sirius Red %: 0.8%)

Depdsito de
Colageno
Tipolylll

S\ ¢ J e = J Inhibicién de coldgenos especificos: Reduce
/ _Z N T NG cualitativamente el depdsito sinusoidal de
o L ) colageno tipo |y tipo lil.
=/ \\\ \\ ,/
4 \>~\// RY % J

i ( Proteccidn sin pérdida de peso: Los efectos
<L @ antifibréticos ocurren sin afectar el peso

/

& ‘K\ > /\
RS A VAN corporal o los niveles de glucosa.
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