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European Union: Horizon - CSA Staying Healthy (2021)
(HORIZON-HLTH-2021-STAYHLTHO1) of ICPerMed

|CperMed International Consortium on PM: 18 partners
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European Union: Horizon - CSA Staying Healthy (2021)
(HORIZON-HLTH-2021-STAYHLTHO1) of ICPerMed

Starting Date : September 15, 2022
Duration : 48 months

International Consortium on PM: 18 partners

Budget: €3,000,000
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Objetivo Mapas interactivos

“Hoja de ruta para la prevencion personalizada

en el futuro de la atencion médica”

A través de SRIA:

Strategic Research and Innovation Agenda
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T2.1.1 -Mapping available biomarkers including genetics, for risk prediction and
stratification, and their potential integration with digital technologies

Pregunta
¢ Qué biomarcadores hay disponibles o en desarrollo para la

prevencion personalizada de enfermedades crdnicas en |la
poblaciéon general?

wROPH ET

a PeRsOn I ed Pre tion roadmap
fo the future HEa ITh
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Introduccion

Objetivo

Métodos

SCOPING REVIEW PROTOCOL: Search

Informe

Mapas interactivos

Matrix

PREVENTION

PERSONALIZED

(exp Primary Health Care/ or ("public health service*" or "primary health care" or "primary
care").ti,ab kw kf.)

(exp Precision medicine/ or ("personalized medicine™" or "precision medicine®" or "predict*" or

(exp Primary prevention/ or ("primary disease prevent*" or "preventable disease™®").ti,ab, kw,kf.)

"individualized medicine®" or "personalised medicine®" or "individualised medicine®").ti,ab,kw kf.)

exp Preventive Medicine/ or (" ntive medicine*®" or "medical prevent*").ti.ab,kw, kf.
P [EEVE M

(exp Risk assessment/ or exp Risk adjustment/ or ("risk stratifi*" or "risk scor™" or "risk assess™" or

"risk adjust®").ti.ab kw kf.}

("protective factor™".ti,ab,kw,kf.)

(exp Machine learning/)

[susceptibil* ti,ab,kw,kf.)

(exp *smoking/)

BIOMARKERS BSERSES
(exp Breast Neoplasms / or ["breast cancer=" or "breast neoplasm** or "breast
(exp Biological factors/ or ("biological factor*" or bi ker* or "bio* marker*").ti,ab kw,kf.) carcinoma*”Lt,atkaki )
(exp *carbohydrates/ or exp *lipids/ or exp *amino acids/ or exp *proteins/ or exp *vitamins/ or {exp Lung Neoplasms / or (“lung cancer*" or "lung carcinema®" or "lung neoplasm "t b, kytkf )
exp * [ or exp *F / or exp *Ei /)
(exp Prostatic [ or ("prostatic or "prostatic cancer*" or "prostate

(exp genetic markers/ or exp g ype/ or exp g ics/ or exp or ("genetic marker*" or cancert Ly, ah ku ki )
“"genotype” or "germline biomarker*" or "genetic*" or "genomic*" or "epigen*" or "epigenetic {20 Stormach Neoplasms / of ['stomach neaplasm™ o "gastiic canter=" or "stomach cancer™” o
mark*").ti,ab kw,kf.) "gastric carcinoma®"Lti ab kuikf )
(exp Microchip Analytical Procedures/) or (Microarray*).ti,ab, kw kf. {exp Colorectal or ("colorectal - or "colorectal cancer*" Ll a0 GE )
(exp o+ for expF Zor. i. bolomic®" or "p * or "lipidk o or {exp Uterine Neoplasms / or ('l;w::;rli:zljceﬁ' or ";.mzﬁne neoplasm*” or "uterus
“immunomic*" or "nutriomic*" or " i ic*" or " ic*").ti,ab kw,kf.)

{exp Uterine Cervical Neoplasms / or [“cervical cancer®™ or "uterine cervical neoplasm®" or "uterine

cervix cancer "Lt 3R kike)

{exp Carcinogens / or exp Oncogenes/ or ("carcinogen*" or "oncogen*" or “tumor initiator*" or
“tumor promoter" or "tumour initiator*" or "tumour promoter*").ti,ab,kw kf.)

(exp *exercise/ or exp *sedentary behavior/)

(exp *"Diagnostic Imaging”/ or (imag* ).ti,ab, kw,kf.)

{exp Urinary Bladder Neoplasms/ or {"bladder cancer*" or "Urothelial carcinoma*" or "

(exp *"Diet, food, and nutrition"/ or exp *Overweight/)

cell carcinoma®" or "urinary bladder neoplasm®"Lti, aRkvi.kE )

Common cells

Specific cells Cancer

(exp Pancreatic Meoplasms/ or ("pancreatic cancer*” or "pancreatic neoplasm*™ or “pancreas

cancer**Ltiankukf )

(exp *Alcohol Drinking/)

(exp *Type 2 Diabetes Mellitus/)

(exp Kidney Neoplasms/ or ["kidney cancer*" or “kidney 'Ltiah ikl

(exp *HIV/)

(exp Liver Neoplasms/ or ("liver cancer*" or "hepatic cancer*"Ltiab,kw.kf.)

{exp*Human Papillomavirus Viruses/)

1 Cardiovascular diseases

Neurodegenerative diseases

{exp *Helicobacter pylorif)

(exp *air pollution/)

(exp *Immunization /)

("cancer prevent®" or "cancer vaccin*" or "cancer immuniz*"ti,ab kw kf.)

exp Chemoprevention / or ("¢l Ele!lE\fEn‘t or EMOPro| £ i, .
p Ch P i "ch =" or "chi e b kw kF.

(exp Prophylactic Surgical Procedures / or ("surgical prevent®").ti,ab lowkf.)

(exp *Community Health Planning/ or ("community setting®" or "health care plan*"

health plan*").ti,ab,kw kf.)

or "community

(exp *Preventive health service/ or "preventive health service®".ti, ab kw kf.}

(exp *Community Health Center/ or ("community health center®" or "community health centre®"
or "community care”}.ti, ab kw kf.)

(exp *Health Education/ or ("health educat*" or "health promot®"L.ti,ab,kw,kf.)

(exp Mass Screening/ or exp Secondary Prevention/ or ("secondary prevent™" or

"screening®").ti,abkw,kf.)

{exp Population Surveillance/ or ("population surveillance®" or "population

screening "L, ab kw kf.)

(exp Early Diagnosis/ or ("early diagnos™").ti,ab kw kf.)
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a PeRsOnalized Prevention roadmap
for the future HEalThcare

Seminario del Centro Nacional de Epidemiologia. 14 de diciembre, 2023



_ Objetvo | Métodos | nforme

PROTOCOLO DE LA
REVISION PANORAMICA

Biomarkers for personalized prevention of chronic diseases:
a rapid scoping review

PROPHET WP2 Protocol — Biomarkers for personalized
prevention of chronic diseases: a rapid scoping review

BUUTRIOTS oot e e b 2
ADSETACE 11 auaser s R R s 2
L LN O 4
RV QUESTION .. e e e e e e e 5
LG 5
IMEERIOS .ttt hhd bbb bbb e A 5
ENZIBITEY CTIEEIA «eeeeeeeeeecee e e ee et sr e s e e e es s sttt et e ettt et se e ererers 5
Raticnale for population selection ... ————— 7
Rationale for disease selection ... —————————— 7
Rationale for context ...

Rationale for type of evidence.

Search strategy o

Study/Source of Evidence selection ...,

Data Extraction .....ciiiinins

Data Analysis and Presentation ..

ACKNOWIBGEEMENTS. oo i —————————————————————————— 9
FUnding ......coceeseeaes
Conflicts of INMEEMESE o 10
AAPDENTICES 11ttisisisisisnsssssssssss s s R s 11
LY oL T T 3T T U 11
Appendix 1z Search stratagy o —————————— 12
Appendix 1l: Data extraction 1000 ... ———————————— 17
RETEIBMCES 11 i D 19

Open Science Framework

Mapas interactivos

Inclusion Exclusion
Context ¥ Clinical or Public Health settings. x  Studies published before 2020.
¥v" English language only.
¥v" Any geographical setting.
Type of v" Reviews: x  Editorials and opinion pieces.
evidence Umbrella review, systematic review, meta-analysis, x  Narrative reviews.
scoping review. x  Protocols.
v"  Experimental and quasi-experimental study x  Qualitative study designs. Delphi studies.
designs: x  Conference  abstracts, conference
Randomized controlled trials, non-randomized reports.
controlled trials, before and after studies, x  Clinical practice guidelines.
interrupted time-series studies. x  Basic research (i.e., laboratory research
v" Analytical observational study designs: in animals, human tissues, and cell lines).
Prospective and retrospective cohort studies, case- x  Data simulation or modelling studies.
control studies, and analytical cross-sectional X (Case reports and case series.
studies.
v"  Descriptive observational study designs:
Descriptive cross-sectional studies.
Sources ¥ MEDLINE via Ovid.

¥ Embase via Ovid.
¥" Embase preprints via Ovid.
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for the future HEalThcare
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¢,Qué es personalizar?
Porqgue la definicion es
diferente en prevencion
primaria que en prevencion
secundaria...

¢, Qué y como se usan los
biomarcadores en prevencion
primaria? Quizas el interés en
radigue en cOmo
Interaccionan con el
ambiente...

Mas alla de los genes,
¢, Qué biomarcadores
personalizan?

Por cierto, ¢ Como
clasificamos los
biomarcadores?

e
O Cuando es un biomarcador

conocido, no lo incluimos, pero
se combina con otros
biomarcadores de forma
novedosa entonces, si lo
incluimos

¢, Pero a qué consideramos un
biomarcador conocido?

'ROPHET

a PeRsOnalized Prevention roadmap
for the future HEalThcare
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Data Extraction Sheet

[ Molecular Biomarker(s) Celular Biomarker(s) Image Biomarker(s) Physioclogical Biomarker(s) Anthropometric Biomarker(s) ] |:|
DATA EXTRACTION ) Genetics/Genomics J Hystology ] %-Rays [ Blood Pressure O BMI
] Epigenetics/Epigenomics ] Cytology [ Ultrasound ] Ankle-brachial Index [ Body perimeters
[ Transcriptomics [ Other celular biomarker [ CT Scan ] ECG [] Other anthropometric biomarker
Data Extraction O Metabolomics O N/P ) PET/SPECT O EEG O N/P
[ Proteomics Clear above selection (] Spectrometry [ Electromyography Clear above selection
Methods [J Microbiomics/Microbiology O MRI ] Other physiological biomarker
[ - ] 0 () Biochemistry [ Scintigraphy (Gamma) O NP
Study Design [ Other molecular biomarker Clear above selection [ Technolo ]
O Umbrella review N/P (Not Provided O Mammography g
. ) . O N/P (Not Provided) (7 Other image biomarker Did they use a new technology/wearable to measure the
) Systematic review + meta-analysis Clear above selection biomarker? |
O Systematic review (without meta-analysis) o N/P v
; es
o RCT Clear above selection O o
O Cohort study [ Al ] © _
c I stud [ Mendelian Randomization ] Clear above selection
O Case-control study - — ) Did they use Al technology or methods related to Al? (Deep
. Has mendelian randomization been used in the study? |:| . ) ) - L .
 Other Design learning, machine learning, clinical trial simulation, etc) D If they used a new technology/wearable to measure the
Clear above selection O Yes Yes biomarker, specify which one 3
O No O [ Smart Watch
Bi K Clear above selection © No [ Pulsioximetry
iomarker(s) Clear above selection
— — — — (] Infrared Cameras
Name of Biomarker(s) I_clini_caliiliiy_l Radiomics ) Other
Enter the names separating them with the ampersand "&". DO Does the article mention the clinical utility of the biomarker?
NOT USE commas (explicitly) 3 Does the article mention radiomics? |:|
Example: miR-221 & miR-222 & miR-340 |:| o Yes o Yes Clear above selection
O Neo O No
Clear above selection Clear above selection
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mapping available biomarkers, including ——
Duration of project (End Date) 31/08,/2026
genetics, for risk prediction and p———— —
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Enfermedades Cardiovasculares Orlando Herndndez

Enfermedades neurodegenerativas Cristina Barahona Lopez
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PRISMA flowchart

11266 Studies from
databases/ registers

110 References from other sources

o Cancer de mama

CDC databases 15
Embase preprints 95

Ovid Medline 4338
Ovid Embase 6928

o Cancer de prdstata

c
=
=)
©
=
5=
=)
c
()
=

o Cancer de pulmon

2399 Duplicates removed

v

o Cancer colorrectal

Y

o Cancer gastrico 8977 Studies screened 6888 Studies excluded

o Cancer pancreatico

1246 Studies excluded
2089 Studies assessed

for eligibility #1 Wrong biomaker/ not biomarker: 102
#2 Wrong disease / outcome: 71
, . #3 Wrong concept: 897
o Cancer de cuello uterino #4 Wrong population: 22
#5 Wrong study design: 113
/ . #6 Wrong language: 24

#8 Article not available: 15

o Cancer de higado

Screening

O Ca ncer de rinon 843 Studies extracted

> i 439 Primary prevention
@) Ca ncer de VEJlga 296 Secondary prevention :Dj)‘l R o P H E T
108 Primary & secondary -
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Cancer

Number of studies per disease & prevention type
900

800 B Total B Primary prevention Secondary prevention
700
600
500
400
300

200

100

Studies Breast Prostate Lung  Colorectum Stomach Pancreas Liver Cervix Corpus Kidney Bladder
cancer cancer cancer cancer cancer cancer cancer cancer uteri cancer cancer
cancer
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Cancer

Number of studies per disease, prevention type & biomarker category

Breast Prostate Lung cancer Colo- Gastric Pancreatic Liver cancer | Corpus uteri Cervical Kidney Bladder
cancer cancer rectum cancer cancer cancer cancer cancer cancer

cancer
Molecular
9

Prevencion Cellular 7 4 6 3 4 1 1
primaria Imaging 17 2 6 4 1 1 0 0
Physio- 0 2 1 2 1 0 0 1

logical
Anthropo- 27 7 12 32 9 6 9 5 2 4 2

metric

Breast Prostate Lung cancer Colo- Gastric Pancreatic Liver cancer | Corpus uteri Cervical Kidney Bladder
cancer cancer rectum cancer cancer cancer cancer cancer cancer
cancer

44

Prevencion 2 21 3

7 0 0 11 1 0 1
secundaria | imaging | 34 o300 2 2 4 11 0 4 0 1
Physio- 1 5 3 2 0 0 0 0 0 0 0
logical
Anthropo- 15 17 3 6 0 3 4 2 0 1 0

metric
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Cancer
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| Introduccion | Objetvo | Métodos  [INNNNSIRformeN | Mapas interactivos
Enfermedades Cardiovasculares PRISMA flowchart

5288 Studies from
databases/ registers 33 References from other sources

o Enfermedad cardiaca isquémica

Ovid Medline 2858 Embase preprints 33
Ovid Embase 2430

o Accidente cerebro vascular

Identification

o Cardiomiopatia y miocarditis

\4

871 Duplicates removed

o Fibrilacion auricular y aleteo auricular

\

#2 Wrong disease / outcome: 115
#3 Wrong concept: 61
#4 Wrong population: 18
#5 Wrong study design: 5

s #6 Wrong language: 14
Eventos cardiacos adversos mayores 7 Wrang et 5

#8 Article not available: 3

o Aneurisma aortico 6450 Studies screened>_’ 3397 Studies excluded
o Valvulopatia cardiaca no reumatica }
o ] 278 Studies excluded
. . = 1053 Studies assessed
O E nfermEdad arte r|a| pe r|fer|ca § for eligibility #1 Wrong biomaker/ not biomarker: 57
G
(75 ]

(MACE)

775 Studies extracted

376 Primary prevention \
353 Secondary prevention ;m R o P H E I
46 Primary & secondary
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Enfermedades Cardiovasculares

>

ECl y ACV son la mayoria

“ Prevencion primaria la mayoria son
moleculares

s El uso de imagenes, tecnologias multi-

omicas e IA predominan en la prevencion

secundaria

*

Los biomarcadores moleculares
(principalmente genéticos)
% Los biomarcadores bioguimicos también

son relevantes

W Epigenetics

NG ’,;",”——— .
NS -
=

.‘// “«
24

B Peripheral art. dis.
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2014 Studies from
databases/ registers

52 References from other sources

CDC databases 15

Ovid Medline 828 )
Embase preprints 37

Ovid Embase 1186

DEMENCIAS

Alzheimer

c
2
=)
(18]
(S
=
)
c
Q
=

Demencia vascular

416 Duplicates removed

v

Demencia por cuerpos de Lewy

Y

Demencia frontotemporal (1650 Studies screeneD_’ 1192 Studies excluded

|

ENFERMEDADES DESMIELINIZANTES

oo ) 172 Studies excluded
E 458 Studies assessed
H AT 7] for eligibility #1 Wrong biomaker / not biomarker: 26
ESClerOSIS mU|t|p|e g #2 Wrong disease / outcome: 2
v #3 Wrong concept: 117
; : £ 4 lation: 1
Esclerosis lateral amiotrofica e oone popuation: 10
rong study design: 14

#6 Wrong language: 2

SINUCLEOPATIAS #7 Wrong setting: 0

#8 Article not available: 1

A 4

Parkinson 286 Studies extracted

120 Primary prevention

149 Secondary prevention
17 Primary & secondary :Dj)\ R o P H E I
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Alzheimer Vascular dementia | Lewy body disease Frontotemporal Amyotrophic Multiple sclerosis Parkinson
dementia lateral sclerosis

) 0 D G G
Pre\.lenc[on , 0 0 . o . .
prlmarla Imaging 22 0 1 1 3
Physiological 16 0 1 1 3
dementia lateral sclerosis
e BT GEEEES 0 — X XK - X
Prevencién 1 0 0 0 0 S R 0
secundaria AL SEEENS 0 T 0 T
15 0 0 0 0 0 s
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| Objetivo___ | Métodos informe

El Alzheimer es la unica enfermedad con
resultados para todos los biomarcadores.

Los biomarcadores basados en proteinas estan
bastante bien representados:
Multiples estudios que utilizan tipos vy
fracciones de amiloide en muestras de

sangre (sustituto de pruebas mas caras o invasivas).

Imagenes (especialmente MRIy PET/SPECT).

Mapas interactivos

Epigenetics

Genetics

Transcriptomics
Primary
Biochemistry

Metabolomics

Proteomics

. Microbiomics
! Vascular dementia

\
Lewy Body disease

.
\,’)4\ \

~

b

S Ultrasound

/]
A

———
& | Anthropometric

Seminario del Centro Nacional de Epidemiologia. 14 de diciembre, 2023



| objetivo___ | Métodos IR IRfORMEN I Mapas interactivos

Vascular Lewy body |Frontotemporal Am}{ac:’g;?hlc Multiple
dementia disease dementia e ol sclerosis
® ] . e

: ' Prevencion primaria
[ ] .
@ - - o Prevencion secundaria

Individuos con deterioro cognitivo leve

Type of biomarkers Number of studies

-

® Molecular 50
L ' ® Cellular N
® Imaging 100
@ Physiological
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Estas revisiones resumen las principales caracteristicas y conclusiones de la bibliografia sobre este tema.
Abarca los tres principales grupos de enfermedades crénicas:
11 canceres
9 enfermedades cardiovasculares

7 enfermedades neurodegenerativas

Fortalezas

v’ Protocolo comun y cuidadoso control de calidad
v’ Diferentes formas de presentar los resultados: informe + mapas interactivos

Limitaciones

v No se evalua la calidad ni los sesgos de los estudios
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_____ objetvo | Métodos I IMOMMEN ] Mapas interactivos

* Ha resultado muy compleja |la categorizacién y clasificacion

— Prevencion primaria vs prevencion secundaria (vs prevencion terciaria)
i.e. susceptibilidad genética (SNP, PRS...)

— Personalizacion: incorporar o considerar caracteristicas de los individuos que puedan
permitir una mejor estratificacion de riesgo

YROPHET
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— El cancer es el area con mas investigacion, seguida de las ECV. Escasa investigacion en
neurodegenerativas.

— Los biomarcadores se utilizan de manera individual, combinados con otros biomarcadores y/o factores
de riesgo (por ejemplo, como parte de un modelo), y/o en combinacidén con nuevas tecnologias digitales.

/

** La IA se utiliza con mayor frecuencia con imagenes BM o grandes cantidades de datos
— modelos predictivos / deteccion precoz
¢ Baja integracién de tecnologias “wearables” (i.e. Acelerémetro, Smart Watch)

¢ Utilizacion de grandes bases de datos disponibles: oportunidad/riesgo

(i.e. UK Biobank, Gene Expression Omnibus, MEGASTROKE, The Cancer Genome Atlas (TCGA) or Alzheimer’s Disease

Neuroimaging Initiative (ADNI) ) ) ROPH ET
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— Los biomarcadores deberian afadirse a lo que ya sabemos en materia de prevencién, y
sabemos mucho....

Biomarcadores gendmicos/genéticos:
La categoria de biomarcadores mas investigada en prevencion primaria

La segunda categoria (después de los biomarcadores de imagen) mas investigada en
prevencion secundaria.

Permiten identificar a un niumero reducido de personas con alto riesgo

"

En la mayoria de los casos, la prevencidon primaria consiste en
» Recomendaciones generales sobre un estilo de vida saludable
» Control de los factores de riesgo conocidos

YROPHET
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_____ objetvo | Métodos I IMOMMEN ] Mapas interactivos

Biomarcadores gendmicos/genéticos:

El potencial de la personalizacion basada en la poblacién

— Algunos buenos ejemplos de interacciones gen-ambiente, pero, en general,
la bibliografia es relativamente escasa.

— Biomarcadores epigenéticos actualmente en investigacion
(papel crucial en la comprension de los factores ambientales/de estilo de vida)

— Otras dmicas (i.e. microbiota)

https://blogs.cdc.gov/genomics/2022/09/06/from-the-genome-to-the-exposome/

YROPHET

a PeRsOnalized Prevention roadmap
for the future HEalThcare

Seminario del Centro Nacional de Epidemiologia. 14 de diciembre, 2023



____ Objetvo | Méwodos | nforme | Mapasinteractivos

7| PROPHET | |

PeRsOnalized Prevention roadmap

.
¢ & "e.} for the future HEalThcare ..o PEi

D.2.1.b Interactive gap maps on available biomarkers
for risk prediction and stratification in cancer,
cardiovascular and neurodegenerative diseases

]

Co-Funded by the European Union
UK participant in Horizon Eurooe Proiect PROPHET is supoorted bv UKRI grant number 10040946 (Foundation for Genomics & Pooulation Health)

v" Desarrollo de scripts que
ayudaran a traducir las variables
de Covidence a Evimap

GStudid

Eppi-mapper

did
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____ Objetvo | Méwodos | nforme | Mapasinteractivos

Prostate c ancer Lung cancer Colorectum cances

Cancer

—_— EEEEEEEEEREREEEEEEE Breast cancer
EEEEE RN AN EEEE NN
EEEEl EEEEEEEN
11 amm EEEEEE am nnE
EEEEEEEEE EEE im WEE o (]

Physiological

Physiological

YROPHET

a PeRsOnalized Prevention roadmap
for the future HEalThcare

Seminario del Centro Nacional de Epidemiologia. 14 de diciembre, 2023



_ Objetvo | Méiodos | Informe | Mapasinteractivos
Mapas interactivos

Prevencion primaria Prevencion secundaria

Factores relacionados .,
) Poblacion de ., .
con el estilo de : Poblacion de estudio
. . - estudio
vida/riesgo familiar
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https://biodama.isciii.es/prophet/
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