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é¢Una vez, muchas veces?, ¢Un marcador, varios?, {Secuencial?, ¢ Qué tipo?

Biomarcadores;
éPara qué?, édonde?, épara quién?, écuando?, {Como?

NAFLD liver fat score
(metobolic syndrome,
type 2 diabetes, fs-insulin,
fs-AST, AST/ALT)

TM6SF2 genotypes, diabetes
status, HOMA-IR, AST, hsCRP)

NASH ClinLipMet Score
(glutamate, isoleucine, glycine,
lysophosphatidylcholine,

rs72613567 T/TA genotypes

Cirrhosis Polygenic Risk Score
(PRS: PNPLA3, TM6SF2,
SERPINAL, HSD17B13,
MASRC1, MAFB, APOE, HMBS,

oL I phosphoethanolamine, AST, TOR1B, CENPW, ARHGEF28,
fasting insulin, PNPLA3 gentype) EFNAL variants)
Metabolic factors:
obesity, diabetes,
hypertriglyceridemia
Cardiovascular
Genetic factors: .
B " W' & diseases
Enviromental factors: U U \/ Extra-hepatic
Diet, inflammation cancers
Normal liver Fatty liver Steatohepatitis Cirrhosis
Epigenetic factors and
gut microbiota
HCC Decompensated
T cirrhosis
Tulone A, et al. Are we ready for genetic testing in metabolic HCC Risk Score: age, sex obesity, T2DM,
dysfunction-associated steatotic liver disease? United severe fibrosis, number of risk alles

(PNPLA3 1148M, TM6SF2, E167K, AND

European Gastroenterol J. 2024 Apr 24. doi: : X
MBOATT rs641738 C> T risk variants)

10.1002/ueg2.12556. Epub ahead of print. PMID: 38659291.
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Promise: Population health through the perspective of environmental exposure,
nutrition and lifestyle. Challenge: Lacks specificity and a complete understanding of
a healthy (liver) status from the omics perspective.

Example 1. miR-34a is part of the NIS2+ score, used to diagnose steatohepatitis in at-risk patients. Example 2.
Glucose is commonly used to diagnose diabetes and determine treatment. Example 3. Plasma alanine

aminotransferease and aspartate aminotransferase is used individually and as a ratio, in the general practice to
indicate presence of liver damage.

Promise: Stratification of patients to improve outcome of treatment and reduce
side effects. Monitoring of disease development. Challenge: Translational omics
research in the clinics is still in its infancy; lack of bench-to-bedside investigations.

Example 1. Adding the genetic risk polymorphisms: PNPLA3, TM6SF6, GCKR, and MBOAT?7 to known metabolic
traits aids prediction of outcome. Example 2. Branched-Chain Amino Acids, diacylglycerol, triglyceride,
phosphatidylcholines, phosphatidylethanolamine, sphingomyelin levels differentiates clinical clusters of people
with type 2 diabetes Example 3. Distinct patterns of lipid depletion can be measured in circulation and are
found to associate with progressive alcoholrelated liver fibrosis.

Promise: Response-guided therapy and medication on the individual basis.
Challenge: Individual and daily variations may lead to significant noise level.

Example 1. Levels of ceramides are found to link genetic predisposition and dietary habits to cardiometabolic
disease risk. Example 2 (from oncology). BRCA1 gene mutations are used in ovarian and breast cancers to
determine treatment. Example 3 (from oncology). BCR-ABL fusion gene is used in leukemia to determine
treatment and predict response to targeted therapy.

@Valdecilla

Thiele MA et al. MicrobLiver consortium; GALAXY
consortium. Opportunities and barriers in omics-
based biomarker discovery for steatotic liver
diseases. J Hepatol. 2024 Mar 28:50168-
8278(24)00219-8. doi: 10.1016/j.jhep.2024.03.035.
Epub ahead of print. PMID: 38552880.
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disease risk. Example 2 (from oncology). BRCA1 gene mutations are used in ovarian and breast cancers to
determine treatment. Example 3 (from oncology). BCR-ABL fusion gene is used in leukemia to determine
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Thiele MA et al. MicrobLiver consortium; GALAXY
consortium. Opportunities and barriers in omics-
based biomarker discovery for steatotic liver
diseases. J Hepatol. 2024 Mar 28:50168-
8278(24)00219-8. doi: 10.1016/j.jhep.2024.03.035.
Epub ahead of print. PMID: 38552880.
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Thiele MA et al. MicrobLiver consortium; GALAXY
consortium. Opportunities and barriers in omics-
based biomarker discovery for steatotic liver
diseases. J Hepatol. 2024 Mar 28:50168-
8278(24)00219-8. doi: 10.1016/j.jhep.2024.03.035.
Epub ahead of print. PMID: 38552880.



Biomarcadores en MASLD. ¢ Para qué?

Diagnostic Prognostic Monitoring Prediction* Surrogate endpoint
interest O/ motdsease dnicalovents, G0l LIRS s bl Stnarmen
staging mortality y
Efficacy of
Subclasses Soreai Susceptibility/ intervention; Safety (adverse  Reasonably likely
of biomarkers g risk stratification  pharmacodynamic events) surrogate endpoint
response
Measurement Baseline Baseline onditiding Baseline, before  Start and end of
timing 9 intervention intervention study
Biomarker
Clinical Reflects true Refl_ects patient changes oorrglate Reﬂects patient  Effect on the gurrogate
haracteriatic | discase state or disease with changes in or disease endpoint predicts a
characteristics extent or status of  characteristics clinical benefit
disease
Discriminative C-statistics,
; Treatment effect
accuracy, hazard ratio, e
e : . in biomarker
sensitivity, time-dependent  Correlation 3 . . .
e ; - ) positive vs. Correlation coefficients:
specificity, NPV,  receiver coefficients: h . :
Statistics PPV, calibration  operatin diagnostic and blemarker diagnostic aootiaoy of
y P 9 g . negative Abiomarker to detect
used curves, characteristics prognostic atients if e R S
goodness of fit, curve, Aalen- accuracy of pat ge: prognc
information Johansen or Abiomarker** patient groups accuracy of Abiomarker
i - have the same
criterium, odds Kaplan-Meier —————
ratio estimator prog
Proteomics for Genetic risk Changes in Lyso- A polygenic N -
diagnosis of polymorphisms phosphocholines score to predict
Examples of ALD fi : i oy : p approved as surrogate
ibrosis, for development by lipidomics in weight loss in : ;
omics-based f ; . | MAS . endpoints, but single
blomarkers inflammation o hqpatocgllu ar . LD during response to molecules may arise
and carcinoma in the dietary physical Bom sinkia dlaosis
steatosis(15) population(47) intervention(137) activity(138) Y

Thiele MA et al. MicrobLiver consortium; GALAXY consortium. Opportunities and barriers in omics-based biomarker discovery for steatotic liver

@\/@Idecilla

diseases. J Hepatol. 2024 Mar 28:50168-8278(24)00219-8. doi: 10.1016/j.jhep.2024.03.035. Epub ahead of print. PMID: 38552880.



Biomarcadores en MASLD. ¢ Qué tipo? @Y@Idccilla

Metabolomics & Lipidomics
Small molecules & lipids (<1000 Da)
>200,000" molecules

Proteomics & Metaproteomics
>100,000" protein coding genes in the

human microbiome Soclodemographics
Transcriptomics & }-é
Metatranscriptomics i e
>40,000 molecules o 4 iy
Genomics & Metagenomics @ ‘tf-‘
>6 Million common SNPs (MAF>0.01) Antibiotics &
>25,000 protein coding genes / 03‘3; medications
» j £ [: P
*The technology detects 100s with one platform '\ E Cllmcal Data l - &
"*Biological Environmental
Signals Signals

Thiele MA et al. MicrobLiver consortium; GALAXY consortium. Opportunities and barriers in omics-based biomarker discovery for steatotic
liver diseases. J Hepatol. 2024 Mar 28:50168-8278(24)00219-8. doi: 10.1016/j.jhep.2024.03.035. Epub ahead of print. PMID: 38552880.



Number of articles

Biomarcadores en MASLD. Medicina de precision. Valdecilla
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Biomarcadores en MASLD. Y ademas.... (@Va]decﬂla

Accesibilidad, usabilidad, implementacion, costo, conocimiento y aceptabilidad, contexto

de uso

Biomarcadores directos e indirectos

Biomarcadores de enfermedades asociadas / riesgos competitivos
Precision diagnostica discriminativa

Capacidad pronostica

Capacidad para indicar tratamientos y, en breve, marcadores de parada del tratamiento



Biomarcadores en MASLD. Cribado poblacional. (&7 Valdecilla

@ Knowledge and awareness gaps of liver disease ‘u Challenge justifying system-level reimbursement

of NITs
.9 Lack of clear referral pathways between primary Low perceived value of NITs in the monitoring
Q. and secondary care and management of MASLD
1. Use of NITs 4. System-level
by clinicians decisions
Challenges, barriers, and i (e Referral o |

specialists

gaps in four main spheres

Skills
interpreting Roles and
results responsibilities

Tsochatzis, Valenti and Thiele, Liver Int 2024



Biomarcadores para el diagnéstico. Fibrosis.

Noninvasive testing

@Y@Idccilla

Circulating biomarkers

Patented

\
o

Nonpatented
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Elastography

e~ |

-

Advantages and

limitations

Widely available Limited availability

Suitable for large scale testing
Good reproducibility
High applicability
Well validated

Measures sometimes influenced by
extrahepatic conditions

@ \ AAR  FIB-4 [ ELF ,
- APRI FNI BARD NFS PRO-C3 TE Agile 3+
E CIRRUS FORNS CLivD FLI FibroMeter ADAPT SWE FibroMeter VCTE
s eLIFT GGT/PLT SAFE FIB-8 FibroTest MRE ‘
\_LiverRisk score HepaScore
Low cost Moderate cost High cost

 Suitable in outpatient hospital clinics

- can be influenced, for example, by

Very limited availability
Suitable in specialized settings

Reproducibility and applicability
operator experience, obesity,
cirrhosis

. Possible to use in the evaluation of
certain other organs

J Bech, Seminars in Liver Disease, 2024




Biomarcadores para el diagnéstico. Fibrosis; Proyecto LITMUS. @Valdecﬂla

Steatosis (12 protein analytes)
Lobular inflammation (14 protein analytes]
Hepatocellular ballooning (five protein

B analytes)
1-00 - fibrosis (eight protein analytes)
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Vali y, et al: Testing Marker Utility in Steatohepatitis (LITMUS) consortium investigators. Biomarkers for staging fibrosis and non-alcoholic steatohepatitis in non-alcoholic fatty
liver disease (the LITMUS project): a comparative diagnostic accuracy study. Lancet Gastroenterol Hepatol. 2023 Aug;8(8):714-725. doi: 10.1016/S2468-1253(23)00017-1.



Biomarcadores. Estratificacion de la enfermedad. Valdecilla
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Serum Identification of At-Risk MASH: The Metabolomics-Advanced
Steatohepatitis Fibrosis Score (MASEF)
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Sanyal AJ et al. J Hepatol 2023 Noureddin M et al. Hepatology 2024



Biomarcadores. Estratificacion de la enfermedad.

Liver clinic

Primary care

EGeneraI populationj

Advanced liver
fibrosis

* Age >40 yr Transient
* Type 2 diabetes | {Non-patented bIoodJ elastography
* Obesity tests ELF or MRE*

Metabolic syndrome

* If VCTE not available

(&, valdecilla

EASL. J Hepatol. 2021;75(3):659-
689 / Anstee QM. J Hepatol.
2022;76(6):1362-1378 / Maya-Miles
D, et al. Liver Int. 2021 Jun;41
Suppl 1:95-104



Biomarcadores. Estratificacion de la enfermedad.

100% A

7 (30.4%)
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75% +
. , OWLiver Panel
52 (78.8%)
; At-risk MASH
50% = 8 (34.8%) .
B Eany masH
11 (31.4%)
Isolated steatosis
25% 4
9 (13.6%)
0% = Accuracy Sensitivity Specificity Neg Pred Value Pos Pred Value
¥ T ' total cohort o -0~ —_— —— —o-
i - with ciass |l obesity 1 —— g | s - - ¥
Isolated steatosis Ear{y MASH At-risk MASH without class il Obesity - P <1 NN - 53
Biopsy with GDC i —d R, Rt —
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Iruzubieta P, et al. One-step non-invasive diagnosis of metabolic Dysfunction associated
steatohepatitis and fibrosis in high-risk population. UEG 2024, in press.



METASIight Liver Fibrosis Score
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*p < 0.05 for comparison with MS-LFS
**p < 0.001 for comparison with MS-LFS

Significant Fibrosis Advanced Fibrosis Cirrhosis
(F stage 2 2) (F stage 2 3) (F stage 4)
Cases = 155, Controls = 166 Cases = 104, Controls = 217 Cases = 40, Controls = 281
MS-LFS 0.831 0.852 0.922
| FIB4 0.745%* 0.791* 0.861*
BARD 0.618** 0.65** 0727
NFS 0.708%* 0.766* 0.804*
VCTE (Fibroscan) 0.736* 0.741** 0.873
FAST (fibroscan & clinical parameters) 0.749* 0.722** 0.816*
| Agile 3+ (Fibroscan & clinical parameters) 0.786 0.821 0.895
| Agile 4 (Fibroscan & clinical parameters) 0.774*% 0.808 0.912
ELF | 0.828 0.835 0.855
| PRO-C3 0.809 0.764 0.728

EASL 2023



Biomarcadores estratificacién de la enfermedad. Ferritina.

Patients with biopsy-confirmed MASLD and available baseline ferritin values with at least 6 months follow-up

n = 1405 - median follow-up time: 96 months
Milan (Italy): n = 136 (9.4%)
Palermo (Italy): n = 187 (12.7%)

Rome (ltaly): n = 130 (8.8%)

Turin (Italy): n = 282 (19.1%)

Seville (Spain): n = 322 (21.8%)
Newecastle {UK): n = 135 (9.2%)
Sydney (Australia): n = 55 (3.7%)
Mainz (Germany): n = 68 (4.6%)
Sweden: n = 159 (10.8%)

67 patients removed due to missing information for the confounders: age,
BMI, diabetes at baseline, ALT, AST

1342 patients included in the longitudinal analyses
(Patient removal due to missing information for each outcome)

HCC Cardiovascular events |

Liver-related
HCC
Cardiovascular
Extra-hepatic
Cancer
Mortality

t ¢4 4

=
(4]

Hazard Ratio

Valdecilla
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Biomarcadores para el diagnéstico. Uso secuencial. Valdecilla

I Longitudinal non-interventional observational cohort study based in UK Primary Care setting
CPRD + Hospital Episode
Statistics (HES) & Office for
National Statistics {ONS) o0
20,443 patients with two FIB4 18.5%

Cox proportional hazards models for liver events
adjusted for age, sex, and baseline FIB4

measures at 12 £3 months apart

rna

J_(;amulm Poagarcn
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& frowp = 128% o1 20373698 34.69)
x 10 10.1% igh
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Ten-Years Foliow-up ¥t 2aa (a0 20
Study period; 2001-2020 ‘ e ol 8a0lUILes
0 A —————1
Endpoints 00 25 50 75 100
« Time to first liver event 40,279 people with two FIB4 measurements within 5 years (mean interval 2.4 years)
(bvesrelated hospitaisation Fanekos 134
o death) — & FIE4 incemase
+  Time (o first CV event (CV- isinreiate =14 docomres
v Low 020
related hosptalsation or B0 e boadiid High > High (aHR 17.04)
death) 4 Gt s
o Tima mdga(hmmy cause : A i o
a0 % 0.15
§ 20 §
E 10
Zin - g Int, > High (aHR 8.64)
x
0 & 005 Low > High {sMR 7.99)
, X 4 . . : B e R e .
A5 A0 ) 0.0 0s 10 15 0 2 il 6 q 10
Change n FILA trom baselire Years from sacond 1est
1 unit increase in FIB-4 iated with el d risk

of severe liver disease (aHR 1.81; 95% C11.67-1.96).

L Hagstrom M et db Repeated FIB-4 measurements can help identily
Individuats at risk of severe liver disease. ) Hepatod 2020,73:1023-1029



Biomarcadores para el diagnéstico. Uso secuencial. @Y@ldccilla

CHANGE IN SERIAL LIVER STIFFNESS MEASUREMENT (LSM)

g oo
BY MAGNETIC RESONANCE ELASTOGRAPHY (MRE) AND OUTCOMES 5 v
IN NON-ALCOHOLIC FATTY LIVER DISEASE & Pgmseon
In NAFLD without cirrhoslis, =
progressive LSM was borderline q
associated with 7-fold f @il S odké
increasein risk of :
incident cirrhosis S ial
(p=0.059). 3 3 3 bt :
Yoarn
2.7 veafs Number s nisk .
2.5 years 3 RS e L
B e
L In NASH cirrhosis, E ‘
N those with progressive L; §
128 NAFLD adults LSMwere 19 times more likely to 4.,
develop decompensation or die 'E
306 serial MREs (p=0.001), (" o
Number ot rak

— » o [ 0 o o

1. Gidener, T., et al. Change in serial liver stiffness measurement by magnetic
resonance elastography and outcomes in NAFLD. Hepatology 77, 268-274 {2023).



éAplicamos con precision el conocimiento clinico adquirido?

Genotipo MASLD @qud_ccilla

Estratificacion del riesgo de HCC en NAFLD con un score de riesgo poligénico (PRS) (PNPLA3-TM6SF2-GCKR-
MBOAT7).

OR, 95% ClI
Individuals with dysmetabolism or NAFLD: * p value
Fibrosis FO-F2 3.3107
Fibrosis F3-F4 —— 8.2°10%
a Age 240 years —— 1.9"10-¢
LOW PRS L 10"
Fatty iver N:r"w:al ~3— 1.0*10%
Mm A\ x235 | BMI <30 kg/m? = 2.0°10%
—i—— 9.7°10%
PNPLAS
TMBSF2 _ (PRS) BMI 230 kg/m? | 1.0°10%
MBOAT? e Fatty liver \l‘ 525
GOKR — : —— 56102
HSD17813 HIGH PRS 235 | . No T2D = 1.1°107
= - —— 2.5%10"
: T20 —— 2.1*10+
Cirrhosis  HCC without a— L
Intensifod WMestylo managemont l1 5.2 5| severe 24710
Adgitonal work-up fibrosis ! J
Envaimaent in clirvcal tnals 0 2 = 6
Priortizaton for HCC survelllance . ’ —— PRS-HFC
—E— Adjusted for sevare fbrosis
PRS predice HCC independientemente de los factores de riesgo clasicos y cirrosis. cIntensificacion en el manejo/

seguimiento?

w

Bianco C et al. J Hepatol 2021



éAplicamos con precision el conocimiento clinico adquirido?

Genotipo MASLD @Y@Idccilla

Clinical Halei'to Genetic Testing
Presentation Considerations

_ PNPLA3 genotyping
Z (p.1148M)

WES
or
TGS panel*
Genomic analysis should be considered in
adults who are lean, with no visceral adiposity
Tumor molecular or alcohol overuse, and present with
profiling unexplained hepatic steatosis and
transaminase elevation

While polygenic risk scores for the management of MASLD are still not prime time for routine clinical practice, individuals who
are overweight (BMI > 25), obese (BMI > 30), or morbidly obese (BMI > 35) and carry homozygous risk allele p.1148M in
PNPLA3 have a considerably higher risk to progress to cirrhosis and develop HCC. Thus, clinicians may consider determining
their patients’” PNPLA3 p.1148M genotype to inform personalized counseling on lifestyle modifications and weight loss more
effectively, particularly in individuals at higher risk of CLD progression and complications

Konkwo C, Chowdhury S, Vilarinho S. Genetics of liver disease in adults. Hepatol Commun. 2024 Mar 29;8(4):e0408. doi:
10.1097/HC9.0000000000000408. PMID: 38551385; PMCID: PMC10984672.



Sample Info

MASLD Patient Samples
(n=134)

M

Liver tissue & Blood sample
Steatosis MASH
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Biomarcadores. Progresion de la enfermedad.

Sequencing Analysis Variations
Steatosis & MASH enriched variations
(504 genes / 861 sites)
DNA Variantion DNA Methylation

WGS / WES WGBS DMRs
. 1 e, Hypermethylation in Steatosis (13 regions)
Hypermethylation in MASH (45 regions)

DEGs

Steatosis-enriched genes (645 genes)
MASH-enriched genes (748 genes)

Gene Expression MASLD-associated features
RNA-seq 1,955 features

Validation Machine Learning
Normal vs MASLD Normal vs Steatosis Normal vs MASH filtering Feature Selection Select the
Human (n=10) (n=208) (n=10) (n=51) (n=10) (n=155) ~14,000 gene 64 features top k variables
=716 ACC=0.95 ACC=0.87 ACC=0.97 normalization ®
(n=218) 1.00 1.00 1.00 robust scaling (training/testing set)
o 4 feature selection [ X}
o 1
- 050 950 830 elimination validation ®00
- ' ITJ
0.00) 000fl 000!l 10,000 - » 1,500 genes ee 00
000 050 1.00 000 050 1.00 000 050 1.00 modeling
FPR parameter tluning  ACC ee0eoo
. LFE - Feo A w - Feature set
RS ¢ : % 8 4 O LFD Steatosis MASH MASLD Samples
8 000 ® | ¢S 0e: _ ‘o0 09%
. 5 o0 e ,°° e CmillEN o000
‘b 2 o 0e0 "ot o — I S
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Oh S, et al. Identification of signature
gene set as highly accurate
determination of metabolic
dysfunction-associated steatotic liver
disease progression. Clin Mol Hepatol.
2024 Apr;30(2):247-262. doi:
10.3350/cmh.2023.0449. Epub 2024
Jan 26. PMID: 38281815; PMCID:
PMC11016492.
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Metabolic Type 2

Age Overweight PNPLA3 syndrome diabetes Cirrhosis
1.24 1.31- 1 .70 1.67-2.26 1.73-2.13 1.50-2.90 9.37
|
Lower risk
|
Dyslipidemia 0besuty Arterial MU wEW
1.35* 1.43-1.93 hypertension 2.24 2.92-3.66

1.33-2.22

| Pressing knowlege gaps:

I
I
. Stratification by metabolic phenotype in prospective|
studies to identify high MALSD-HCC risk patients. |

Rivera-Esteban J, et al. Phenotypes of MASLD-
associated hepatocellular carcinoma. Clin
Gastroenterol Hepatol. 2024 Apr 9:51542-
3565(24)00310-0. doi:
10.1016/j.cgh.2024.03.028. PMID: 38604295.

HCC risk

L} L) T
Dyslipidemia I AHT Metabolic T2D Cirrhosis
OW/OB syndrome  Uncontrolled
metabolic risk Other potential contributors:
factors

Metabolic « Gender (>Men)
phenotype « Age (>65 yo)




Liver-related mortality
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Serra-Buriel, Lancet 2023
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Figure S6. Cumulative incidence of liver-related mortality Figure S7. Cumulative incidence of liver-related mortality by ©LiverRisk
events by ©LiverRisk score groups and self-reported alcohol score groups and presence or absence of diabetes.



Phase 3 MASH clinical trial
Patients screened for potential inclusion

Biomarcadores. Necesidad de tratamiento.

[

RESOLVE-IT phase 3 MASH clinical trial
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® 6 6 ¢ o o RSP FiB4 NIS2+™ NIS2+™
60% At-risk MASH not confirmed by LB
(liver biopsy failure rate [LBFR]) Cut-off type NA Cost-optimized High
Cut-off vakie NA 0.58 0.53 0.68
Objective: Reduce LBFR Porfo to achleve 1,000
Retrospective simulation :::’::; :“"" 3220 3379 403 5,009
FIB-4 followed (
™ 60% 58% 39% 3%
RESOLVE-IT Screening Pathway (RSP) e e i by NIS2+™ L ( ( (
X 4 g pathway screening pathway
(1,522) (1,384) (632) (455)
Risk faciors Risk factors
LB failures 90 -58.0 700
‘ + avoided vs. RSP, NA
S — P, S % reduction (n) (138) (890) (1,067)
*_‘ + *_‘ Total cost of
screening,
Excluded B [ Exduded ) [ Excluded ) LB oot
e it
RSP LBFR NIT screening
pathways LBFR /

The liver biopsy failure rate in MASH clinical trials is unacceptably high.

We used NIS2+TM, a two-biomarker test, to refer patients

with at-risk MASH for liver biopsy.

NIS2+TM reduced liver biopsy failure rates and screening costs.

NIS2+TM screening performance was superior to that of FIB-4.

The profile of patients included with NIS2+TM screening pathway was not impacted.

Ratziu V et al. NIS2+™ as a screening
tool to optimize patient selection in
metabolic dysfunction-associated
steatohepatitis clinical trials. J
Hepatol. 2024 Feb;80(2):209-219.
doi: 10.1016/j.jhep.2023.10.038.
Epub 2023 Dec 5. PMID: 38061448.
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Hagberg & Spalding, Nat Rev Mol Cell Biol 2023
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iLean MSLD? (& Valdecill:

Entre un 10-20 % de los pacientes MASLD son sujetos delgados o no

obesos. - _
(a) Nelson-Aalen cumulative hazard estimates

1.00

Log rank P < 0.001
*Scale to 100%

0.50
\

I I T

0 5 10 15
Follow-up time
Number at risk
Non-NAFLD 8687 6290 3385 823
Steatosis  NAS Ogisngs;a f\:?ol Obese NAFLD 2798 1961 952 239
score score . =0 1.7
022 $0.07 0.57 +0.18 Non-obese NAFLD 1367 983 468 114
e ——— Non-NAFLD Obese NAFLD

Histological Disease Severity in lean-NAFLD vs overweight/Obese-NAFLD

Non-obese NAFLD

Puntuacion NAS y de fibrosis mas bajas entre los lean-NAFLD La mortalidad acumulada por todas las causas en 15 anos fue
frente a los NAFLD obesos. mayor en NAFLD no obesos (51,7%), seguidos por los obesos
NAFLD (27,2%), luego el grupo sin NAFLD (20,7%)

Sookoian S and Pirola CJ. AP&T 2017 Zou B et al. J Intern Med 2020
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éLean MISLD?

+ Insulin resistance pattem
similar 1o obesity

* Reduced
mithocondrial
function

+ Increased de novo

» | capacity for storing fat
In subcutaneous AT

+ Upodystrophy
phenotype (genetic/

+ No significant

acquired)

\: Lower muscle mass /

/—_~——‘\‘
* Higher circulating
FFA PNPLA3 |GG
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Lactobacillus

qualitative difference * Intrauterine growth
between lean and retardation

vhese

\

Determinantes fisiopatoldogicos de NAFLD en sujetos delgados

Younes R and Bugianesi E. Semin Liver Dis 2019
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BMI-based classification

Lean Overweight Obese
>18.0-24.9 kg/m? >25.0-29.9 kg/m? >30.0 kg/m?

Y

% Body fat-based classification

V6O

La clasificaciéon del IMC omite a los sujetos con mayores factores de
riesgo cardiometabdlico relacionados con una adiposidad elevada.

El 29% de los sujetos clasificados como delgados y el 80% de los
individuos clasificados con sobrepeso segun el IMC tenian un % grasa
corporal dentro del rango de obesidad.

Gomez-AmbrosiJ et al. IntJ Obes (Lond) 2012
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Cabezas J, Lucey MR, Bataller R. Biomarkers for monitoring alcohol use. Clin Liver Dis (Hoboken).
2016 Oct 2;8(3):59-63. doi: 10.1002/cld.571. PMID: 31041064; PMCID: PMC6490197.

Transdermal sensor
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Cabezas J, Lucey MR, Bataller R. Biomarkers for monitoring alcohol use. Clin Liver Dis (Hoboken). Podéus H et al. NPJ Digit Med. 2024; 7: 112. doi: 10.1038/s41746-024-

2016 Oct 2;8(3):59-63. doi: 10.1002/cld.571. PMID: 31041064; PMCID: PMC6490197. 01089-6. PMID: 38702474; PMCID: PMC11068902.
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NAFLD-related and ALD-related disruptions 1o the intestinal microbiome
« 1 Ethanol producton

a)
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b)

Basone nsk * Ex0ess nisk aue to acono
= EXC255 NS AU 10 ancess waight @ Ex0ess ek due 1o interaction

* T Lipepolysaccharides
* T Microbiorme-denved products

NAFLD risk factors
nsuln resistance
Diabetes —
Obesity \1. 2
Visceral fat | tf
Unheal f . e
b TR R T
Genetic susceptibiity K ) * CXCL) chemakine upregutation
Epiganetic factors ooy (i = » Neutrophil-mediated immunity
it « Macrophage sctivation
Alcohol intake e v [ R05
Oxidative “. S
and ER stress :
and call death
Accelerated
fibrosis and
disease
progression

Elalcoholy la disfuncién metabdlica coexisten como factores etiolégicos
en muchos pacientes con esteatosis hepatica.

Elalcoholy los factores metabdlicos interactuan para exacerbar la
progresion de la enfermedad hepatica.

Diaz LA et al. Nat Rev Gastroenterol Hepatol 2023
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Fig. 4. 2-b: Pooled HR (a) and RR (b] for the independent and joint association of drinking alcobal and excess weight and liver disease/death (n - 2603 .919)

El consumo de alcohol aumenté significativamente el riesgo de
enfermedad hepatica o muerte, al igual que el exceso de peso. El efecto
combinado del alcoholy el exceso de peso sobre la enfermedad
hepatica/muerte fue 1,61 veces mayor que el efecto aditivo de cada
exposicion (IC del 95 %: 1,34; 1,93).

El alcoholy la obesidad tienen un EFECTO SINERGICO

Burton R et al. Public Health 2023
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Se observo una interaccion supra aditiva Drinks / day
dosis dependiente entre el numero de

bebidas/semana y las principales

comorbilidades metabdlicas

Marti-Aguado D et al. ) Hepatol. Submitted



e Serum metabolome from 1154 NAFLD
patients

e Serum metabolome from 5 mouse models of
NAFLD

— 4 with impaired VLDL-TG secretion
(Mat1a-KO, 0.1MCD, Mttp-KO, and
Tm6sf2-KO)

— 1 with normal VLDL-TG secretion
(Ldlr-/-.Leiden/HFD)

Biomarcadores. Riesgo vascular.

p
Subtype A: metabolome of mice with impaired VLDL-

TG secretion
\

~

-

Subtype B: intermediate signature

A

Vs

Subtype C: metabolome of mice with normal VLDL-TG

J

Martinez-Arranz | et al. Hepatology 2022
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Serum VLDL-TG, TG, cholesterol, VLDL and small dense LDL were lower among subtype A

NAFLD patients with subtype A exhibit
a favourable cardiovascular risk profile
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Prevalence and determinants of liver disease in relatives of Italian patients with
advanced MASLD
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Pelusi S, et al. Prevalence and Determinants of Liver Disease in Relatives of Italian Patients With Advanced MASLD. Clin Gastroenterol
Hepatol. 2024 Jan 11:51542-3565(24)00046-6. doi: 10.1016/j.cgh.2023.12.033. Epub ahead of print. PMID: 38216023.



é¢Aplicamos con precision el conocimiento clinico adquirido?

Aplicar los resultados en

, vida real
Gestion clinica Aplicar con precision los
conocimientos adquiridos
Evaluar los resultados de Implementar los
salud conocimientos adquiridos
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Registros en vida real
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é¢Aplicamos con precision el conocimiento clinico adquirido? @Valdecilla

Aplicar los resultados en Ensayos clinicos
, vida real Test usabilidad
Gestion clinica Aplicar con precision los Nuevos

conocimientos adquiridos conocimientos

l Medicina de precision /

Evaluar los resultados de Implementar los OMICAs
salud conocimientos adquiridos Big data, machine learning,

\ A IA generativa

. : Nuevas preguntas de
Registros en vida real , P , g »
Investigacion
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