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3 tipos de razones:

1. La mayoria de personas estamos expuestas cotidian  amente o acumulamos
mezclas de distintos tipos de carcinégenos a lo larg o de la vida. ‘/

2. Existe mucho conocimiento  (basico, genético, toxicoldgico, clinico, epidemioldgico)
sobre los efectos toxicos de tales mezclas ; por €j., genotoxicidad directa e indirecta,
alteraciones de las funciones metabdlicas y la expresién génica, acumulacion de ‘/
alteraciones genéticas y epigenéticas, etc.

3. Desconocemos 0 soslayamos las causas
de muchas enfermedades neoplasicas (cuando no tenemos en cuenta 1y 2).

jpor qué estudiar
el impacto de los carcindgenos
en oOncologia?

por eso. ]
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Otros dos tipos de propuestas de razones también fun damentales:

4. La oncologia no puede desentenderse de la prevenc  ion primaria.
No puede centrarse solo en la prevencion secundaria / deteccion precoz.

5. No puede hipermedicalizar la prevencion.
No puede privatizar los riesgos:
no debe hipertrofiar lo que un individuo puede hace r para prevenir el cancer,
no deberia soslayar que las causas ambientalesy so  ciales del cancer
deben abordarse mediante intervenciones y politicas ambientales y sociales.

jpor qué estudiar
el impacto de los carcindgenos
en oncologia?

también
por eso.




3 tipos de razones:

1. La mayoria de personas estamos expuestas cotidian  amente o acumulamos
mezclas de distintos tipos de carcinégenos a lo larg o de la vida.

por favor, explorad

la literatura cientifica sobre ello.
con mentalidad abierta,

critica y activa, sin apriorismos.

por favor, explorad
la literatura cientifica sobre ello.

- Porta M et al. Environment International 2008.

- Porta M. Preventive Medicine 2012.

- Pumarega J et al. Environmental Research 2023.

- Gasull M et al. Science of the Total Environment 2024.

- ... docenas de fuentes de calidad cientifica, independientes...
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Science of the Total Environment
2024
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ELSEVIER

Blood concentrations of metals, essential trace elements, rare earth
elements and other chemicals in the general adult population of Barcelona:
Distribution and associated sociodemographic factors

Magda Gasull »"% ", Judit Camargo ™, José Pumarega ™, Luis Alberto Henriquez-
Hernandez ', Laura Campi”, Manuel Zumbado “', Manuel Contreras-Llanes ¢, Laura Oliveras o)
Patricia Gonzalez-Marin', Octavio P. Luzardo “', Anna Gémez-Gutiérrez ™', Juan Alguacil %,
Miquel Porta ™!

 Hospital del Mar Research Institute (IMIM), Barcelona, Spain




Science -«
Total Environment

Science of the Total Environment
2024

ELSEVIER
Percentages of detection of rare earth elements (REE) and minority elements
in a representative sample of the general adult population of Barcelona (Spain)
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Catalonia, 2002. % Detection & Quantification of 19 POPs (N = 919)
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&) PFAS chemicals in waterproof clothing

4D siloxanes, parabens, and many others
in shampoo, shaving foam, deodorants

€ oxy

€} Phthalates, parabens, many others in
makeup

e UV filter in 15

9 PFAS in nonstick cookware e.g. frying
pans

@ Triclosan in antit

42 BPA in some plastic water bottles and
food can linings

e Pesticide residues in foods

€D PCBs, dioxins, PAHSs found in disposal
nappies

{® Phthalates, flame retardants and
bisphenols in children’s toys

&) Flame retardants in virtually all
electronics

(P> Phthalates, and thousands of secret
compounds, in fragrances found in
air fresheners, cleaning products,
cosmetics, soaps

{E) Pharmaceuticals and other
contaminants in drinking water

& Tattoo inks can contain a mixture of
th ds of harmful chemical;

Chemical pollutants
in the home

_CHEM?FUsr

@ Flame retardants in furniture and
mattresses

Unknown and unwanted chemicals in
recycled products

{B) Bisphenols in till receipts

) Phthalates and many other plastics
additives in food packaging

4B PFAS in microwave popcorn bags,
bakery bags and compostable food
packaging

#dv Phthalates, flame retardants and
volatile organic compounds in vinyl
flooring
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Conocimiento cientifico  (imperfecto, claro)

- Una parte considerable de los canceres que sufrimos
se debe a las mezclas de contaminantes quimicos que tenemos en el cuerpo durante afos.

- Los tenemos por 2 tipos de motivos:
1) porque estamos expuestos a ellos cotidianamente o
2) porque nuestro cuerpo no los excreta o elimina y se acumulan en él.

-> Desde el vientre materno y durante la vida, tales contaminantes contribuyen a que acumulemos
multiples alteraciones genéticas y epigenéticas (lesionan nuestro ADN o hacen que los genes
funcionen mal) o son dafiinos por otros mecanismos.

- La principal via de entrada en nuestro cuerpo de tales contaminantes quimicos
son los alimentos y sus envases, el aire que respiramos, el agua que bebemos
y otros bienes de consumo (hogar, cosmética, ocio...).
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3 tipos de razones:

1. La mayoria de personas estamos expuestas cotidian  amente o acumulamos
mezclas de distintos tipos de carcinégenos a lo larg o de la vida.

. Existe mucho conocimiento  (basico, genético, toxicoldgico, clinico, epidemiolégico)
sobre los efectos toxicos de tales mezclas ; por €j., genotoxicidad directa e indirecta,
alteraciones de las funciones metabdlicas y la expresién génica, acumulacion de
alteraciones genéticas y epigenéticas, etc.

la literatura cientifica sobre ello.

[ por favor, explorad

ipor qué estudiar
el impacto de los carcindgenos
en oncologia?




3 tipos de razones:

1. La mayoria de personas estamos expuestas cotidian  amente o acumulamos
mezclas de distintos tipos de carcinégenos a lo larg o de la vida.

2. Existe mucho conocimiento  (basico, genético, toxicoldgico, clinico, epidemioldgico)
sobre los efectos toxicos de tales mezclas ; por €j., genotoxicidad directa e indirecta,
alteraciones de las funciones metabdlicas y la expresién génica, acumulacion de
alteraciones genéticas y epigenéticas, etc.

- IARC Monographs on the Evaluation of Carcinogenic Risks to
Humans. http://monographs.iarc.fr/ + https://publications.iarc.who.int/.

-> Cavalier H, Trasande L, Porta M. International Journal Cancer 2023.

-> Pearce N, Blair A, et al. Environmental Health Perspectives 2015.

- Adami HO et al., eds. Text of Cancer Epidemiology, 3rd ed. New
York: Oxford University Press, 2018....++++....+++++
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Working Group of experts identified 10 key characteristics, one or more of which are commonly
exhibited by established human carcinogens.

Table 1. Key characteristics of carcinogens.

Characteristic Examples of relevant evidence
1. Is electrophilic or can be Parent compound or metabolite with an electrophilic structure (e.g., epoxide,
metabolically activated quinone), formation of DNA and protein adducts
2. Is genotoxic DNA damage (DNA strand breaks, DNA—protein cross-links, unscheduled
DNA synthesis), intercalation, gene mutations, cytogenetic changes
(e.g., chromosome aberrations, micronuclei)
3. Alters DNA repair or causes Alterations of DNA replication or repair (e.g., topoisomerase |l, base-excision
genomic instability or double-strand break repair)
4. Induces epigenetic alterations DNA methylation, histone modification, microRNA expression
5. Induces oxidative stress Oxygen radicals, oxidative stress, oxidative damage to macromolecules
(e.g., DNA, lipids)
6. Induces chronic inflammation Elevated white bload cells, myeloperoxidase activity, altered cytokine and/or
chemokine production
7. Is immunosuppressive Decreased immunosurveillance, immune system dysfunction
8. Modulates receptor-mediated Receptor in/activation (e.g., ER, PPAR, AhR) or modulation of endogenous
effects ligands (including hormones)
9. Causes immortalization Inhibition of senescence, cell transformation
10. Alters cell proliferation, cell Increased proliferation, decreased apoptosis, changes in growth factors,
death or nutrient supply energetics and signaling pathways related to cellular replication or cell

cycle control, angiogenesis

Abbreviations: AhR, aryl hydrocarbon receptor; ER, estrogen receptor; PPAR, peroxisome proliferator—activated receptor.
Any of the 10 characteristics in this table could interact with any other (e.g., oxidative stress, DNA damage, and chronic
inflammation), which when combined provides stronger evidence for a cancer mechanism than would oxidative

stress alone. Smith MT 2016 - Environmental Health Perspectives
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Pharmaceuticals
Pesticides

PCBs, PAHs, dioxin
Air pollutants
Heavy metals
Hormones
BPA, NP, OP
Nutrition
Parental care

Gene translocation

Histone modifications

DNA methylation
DNA DNA repair

Gene copy number

Transposon activation

Transcription

RNA stability
RNA Alternative RNA splicing
Retrotransposons Cancer
i Diabetes, obesity
Inheritance Infertility

Development
Growth
Aging

Respiratory diseases
Allergies, immune response
Neurodegenerative disorders
Stress response

i Transcription factors
Protein

Protein degradation

Figure 1. Summary of gene regulatory mechanisms affected by environmental exposures, with disease
implications. Abbreviations: BPA, bisphenol A; NP, 4-nonylphenol; PAHs, polycyclic aromatic hydrocarbons,
PCBs, polychlorinated biphenlys; OP, 4-tert-octylphenol.

Edwards & Myers 2007 Environmental Health Perspectives
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Mutated DNA
(sequence change)

Mutated RNA

 To SH : ed ‘7-‘. n with Normal amount

CHEMICAL-INDUCED DNA DAMAGE
AND HUMAN CANCER RISK

Miriam C. Poirier

NATURE REVIEWS | CANCER
AUGUST 2004

Figure 2 | Generation of altered gene products. DNA becames structurally altered when a
chemical carcinogen (red star) is bound to a DNA base — this structurally altered DNA is known
as a DNA adduct. The DNA adduct leads to the insertion of an incorrect base in the opposite

| DNA strand during replication. This mutation is then transcribed into the RNA, which is further
translated into mutant protein. DNA adducts can therefore result in protein overexpression,
underexpression or truncation, or a protein of normal size with a single amino-acid change(s) that
alters protein function (folding, substrate binding or catalytic activity). Sometimes DNA adducts

have no effects on protein levels or function (normal protein).

Miquel Porta (IMIM PRBB Hospital del Mar UAB UPF) Congreso SEOM 12-xi-2025

Mutated DNA
(sequence change)

Mutated RNA

Normal amount
of protein
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CHEMICAL-INDUCED DNA DAMAGE
AND HUMAN CANCER RISK

Miriam C. Poirier

NATURE REVIEWS | CANCER
AUGUST 2004

Figure 2 | Generation of altered gene products. DNA becomes structurally altered when a
chemical carcinogen (red star) is bound to a DNA base — this structurally altered DNA is known
as a DNA adduct. The DNA adduct leads to the insertion of an incorrect base in the opposite
DNA strand during replication. This mutation is then transcribed into the RNA, which is further
translated into mutant protein. DNA adducts can therefore result in protein overexpression,
underexpression or truncation, or a protein of normal size with a single amino-acid change(s) that
alters protein function (folding, substrate binding or catalytic activity). Sometimes DNA adducts
have no effects on protein levels or function (normal protein).
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Bruce A. J. Ponder

NATURE | VOL 411 | 17 MAY 2001

Factors affecting Outside tf
probability that Genetic variation in
pathway events 2N a e

will occur

Inside the cell
Metabolic polymorphism
DNA repair, genomic stability
(‘caretaker’ genes)
7?Disturbance of gene regulation

‘Pathway’ events —
somatic or inherited ;/

Normal cell o] i e el Cancers

Inside the cell
Variation that modifies the
effects of pathway events or
the response of the altered
cell to outside influences

Factors that
influence the Outside the cell
effects of Local cell interactions: stroma;
pathway events other paracrine effects, for
example from inflammatory cells
Systemic effects: hormones
and growth factors:
immune responses

Figure 1 A framewaork for genetic effects on cancer development.
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PRIMARY PREVENTION AND CLINICAL INTERVENTIONS

e | | 1

ASSESSMENT BIOMARKER OF BIOMARKER OF EARLY CLINICAL
POPULATION EXPOSURE/INTERNAL BIOLOGICAL CHANGE DISEASE
STATISTICS DOSE
Absorption
Distribution Repair Cell proliferation Further genetic
Metabolism Replication Clonal expansion changes
Metabolites DNA Mutations in Genomic
::wir::nmental v in body fluid adducts, 4 reporter 4 instability, Malig
BENEES N & excreta protein genes, A aberrant gene A tumour
b adducts oncogenes, expression,
suppressor chromosomal
genes changes,
altered cell
structure
BIOMARKERS OF SUSCEPTIBILITY

genetic/environmental

Figure 1. Schematic framework on the use of biomarkers in molecular epidemiology studies.
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Environment

Metabolic activation Replication
(phase | enzymes: (cell-cycle control:
e.g. P450s) e.g. H-ras1, p53. p21)
= ti DNA ‘Geneti
Carcinocgen - -
o9 adducts damage gancey
Metabolic detoxication DNA repair
(phase Il enzymes: (e.g. XRCC1)
e.g. GST, NAT, UGT)
Excretion Normal DNA Cell death

TRENDS in Mosecular Medicine

Fig. 1. The potential for human genetic variability throughout the pathway from carcinogen exposure
to cancer development. Abbreviations: GST, glutathione S-transferase; NAT, N-acetyransferase;
UGT. UDP-glucuronosyltransferase.

Furberg & Ambrosone. Trends in Molecular Medicine, 2001
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Table 2 | Carcinogenic chemicals that form DNA adducts in humans

Chemical Source
Aflatoxin B, Mouldy food
Aristolochic acid  Chinese herbs

4-Aminobiphenyl  Dye/rubber manufacture;
tobacco smoke

Benzidine Dye manufacture

Benzolalpyrene  Tobacco smoke; ambient
(and other PAHs)  pollution; industrial waste

Butadiene Manufacture of resins,
plastics, synthetic rubber
MOCA Chemical/dye manufacture

NNK and NNN Tobacco smoke;
smokeless tobacco

Procarbazine and Chemotherapeutic drugs
dacarbazine

Vinyl chloride Polyvinylchloride manufacture

Cancer type
Liver cancer
Kidney cancer
Bladder cancer

NATURE REVIEWS | CANCER
AUGUST 2004

Bladder cancer
Lung cancer

Leukaemia

Lung and bladder can

Lung and head
and neck cancer

Leukaemia

Liver cancer and
angiosarcoma

MOCA, 4,4’-methylene-bis-(2-chloroaniline); NNK, 4-(methylinitrosamino)-1-(3-pyridyl)- 1-butancne;
NNN, N’-nitrosonornicotine; PAH, polycyclic aromatic hydrocarbon.
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CHEMICAL-INDUCED DNA DAMAGE
AND HUMAN CANCER RISK

Miriam C. Poirier

NATURE REVIEWS | CANCER

AUGUST 2004

Figure 4 | Structure of BPdG. This space-filing model shows
how enantiomeric 7,8c-dihydroxy-9e:, 10a-epoxy-7.8,9,10-
tetrahydro-benzola]pyrene (BPDE; green) binds to
deoxyguanine and fits into the minor groove of the DNA helix.
Figure reproduced with permission from REE 30 © (1997)
American Chemical Society.
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Mutation Research 682 (2009)

Existe una variedad de mecanismos

a través de los cuales
los contaminantes ambientales
contribuyen a causar canceres.
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Mutation Research 682 (2009)

Existe una variedad de mecanismos
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gap-junction intercellular communications

X (PR+AR+MCR) _ Cytotoxicity and
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Review Mutation Research 682 (2009)

Mechanisms of non-genotoxic carcinogens and importance

of a weight of evidence approach
Lya G. Hernandez, Harry van Steeg, Mirjam Luijten, Jan van Benthem

Modes of action of some human non-genotoxic carcinogens.

IARC Group  Chemical Recepior-mediated  Cytotoxicity and Endocrine sen/tumor v per/hyg wlation Inflammation  [ROS
regenerative hyperplasia modificr promoter of GJCs

1 TCoD X (AhR) X X X
2n “Dioxin ke PCls X (k) x x x
= B ket RCRe X ‘L:.tl ar * i“ X :
o X (Pl + AR + MCR) x x
:M:\ xilrlltl\&tMLlH )l x
2 X () x X X
i N x x X x
1 Berryllium X
1 x ¥ %
2 : i :
2 X x
28 ot aci i reatce X x “
o x ) "

1 ompounds X X X
28 ne X X X
28 minated biphenyls X X
o ] 5 *
28 Carbon tetrachloride X X

AhR. Aryl-hydrocarbon receptor; AR-Androgen receptor: ER. estrogen receptor; MCK, mineralcorticoid receptor; PCBs, polychlorinated biphenyls; PR, progesterone receptor; TR, thyroid receptor
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Review Mutation Research 682 (2009)
Mechanisms of non-genotoxic carcinogens and importance
of a weight of evidence approach
Lya G. Hernandez, Harry van Steeg, Mirjam Luijten, Jan van Benthem
2A Lead acetate
N 2B 1,4-Dioxane
IARC Group Chemical 2B Hexachloroethane
2B Mirex
1 TCDD 2B Pe_ntachlorophenol
1 17B-Estradiol 2B Nitrobenzene
. ,B__ SLIS I,O 2B 1,4-Dichlorobenzene

2A Dioxin-like" PCBs 2B Catechol

2A ‘Non-dioxin-like" PCBs 2B Nitrilotriacetic acid and its salts
2B DDT 2B Phenytoin

2B Progesterone 2B Lindane

2B Progestins 1 Nickel compounds

2B Medroxyprogesterone acetate 2B Chlordane

2B Hexachlorobenzene 2B Polybrominated biphenyls

2B Polybrominated biphenyls 22 G‘PMFOEYII'ZZ'“‘I'F’”“‘C'!I

1 Dimethylarsinic acid % G-Melyl 2 thiouracl

Y 1 Cyclosporine

1 Monosodium methane arsenate 2A Perchloroethylene

1 Berr'ylllurn . 2B Butylated hydroxyanisole

1 Gallium aresenide 2B Acetamide

1 Vanadium pentoxide 2B Carbon tetrachloride
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Commentary

Hypothesis: a Unifying Mechanism for Nutrition and Chemicals
as Lifelong Modulators of DNA Hypomethylation
Duk-Hee Lee,” David R. Jacobs Jr.,2? and Miquel Porta*

Department of Preventive Medicine and Health Promotion Research Center, School of Medicine, Kyungpook National University,
Daegu, Korea; 2Division of Epidemiology, Schoal of Public Health, University of Minnesota, Minneapolis, Minnesota, USA; *Department
of Nutrition, University of Oslo, Oslo, Norway; 4Institut Municipal d'Investigaci® Meédica, and School of Medicine, Universitat Autdnoma

de Barcelona, Barcelona, Spain
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Executive Summary to EDC-2: The Endocrine
Society’s Second Scientific Statement on
En rine-Disr in hemical

A. C. Gore, V. A. Chappell, S. E. Fenton, J. A. Flaws, A. Nadal, G. S. Prins, J. Toppari,
and R. T. Zoeller

This Executive Summary to the Endocrine Society’s second Scientific Statement on environmental endocrine-
disrupting chemicals (EDCs) provides a synthesis of the key points of the complete statement. The full Scientific
Statement represents a comprehensive review of the literature on seven topics for which there is strong mech-
anistic, experimental, animal, and epidemiological evidence for endocrine disruption, namely: obesity and
diabetes, female reproduction, male reproduction, hormone-sensitive cancers in females, prostate cancer, thy-
roid, and neurodevelopment and neuroendocrine systems. EDCs such as bisphenol A, phthalates, pesticides,
persistent organic pollutants such as polychlorinated biphenyls, polybrominated diethyl ethers, and dioxins
were emphasized because these chemicals had the greatest depth and breadth of available information. The
Statement also included thorough coverage of studies of developmental exposures to EDCs, especially in the
fetus and infant, because these are critical life stages during which perturbations of hormones can increase the
probability of a disease or dysfunction later in life. A conclusion of the Statement is that publications over the
past 5 years have led to a much fuller understanding of the endocrine principles by which EDCs act, including
nonmonotonic dose-responses, low-dose effects, and developmental vulnerability. These findings will prove
useful to researchers, physicians, and other healthcare providers in translating the science of endocrine dis-
ruption to improved public health. (Endocrine Reviews 36: 0000—-0000, 2015)
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Table 1. Classifications, Histories, Chemical Properties, and Physiological Effects of Common EDCs

Introduction  Restricted/ Route of Effects/Body
EDC Group date Ban Date Exposure Sources Half-Life Burden
Phthalates
Plasticizers 1920s Restricted 2009 Ingestion, Contaminated food, ~12 h
inhalation, PVC plastics and
dermal flooring, personal
absorption care products,
medical devices
and tubing
v

Carcinogen, liver
damage,
reproductive and
developmental

Gore et al
(Endocrine Reviews 2015) effects, asthma,

obesogen
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DDT Exposure in Utero and Breast Cancer

Barbara A. Cohn, Michele La Merrill, Nickilou Y. Krigbaum, Gregory Yeh,
June-Soo Park, Lauren Zimmermann, and Piera M. Cirillo

Hypothesis: In utero exposure to DDT is associated with an increased risk of breast cancer.

Design: This was a case-control study nested in a prospective 54-year follow-up of 9300 daughters
in the Child Health and Development Studies pregnancy cohort (n = 118 breast cancer cases,
diagnosed by age 52 y and 354 controls matched on birth year).

Setting and Participants: Kaiser Foundation Health Plan members who received obstetric care in
Alameda County, California, from 1959 to 1967, and their adultdaughters participated in the study.

Main Outcome Measure: Daughters’ breast cancer diagnosed by age 52 years as of 2012 was measured.

Results: Maternal o,p’-DDT predicted daughters’ breast cancer (odds ratio fourth quartile vs first =
3.7, 95% confidence interval 1.5-9.0). Mothers’ lipids, weight, race, age, and breast cancer history
did not explain the findings.

Conclusions: This prospective human study links measured DDT exposure in utero to risk of breast
cancer. Experimental studies are essential to confirm results and discover causal mechanisms. Find-
ings support classification of DDT as an endocrine disruptor, a predictor of breast cancer, and a

marker of high risk. (J Clin Endocrinol Metab 100: 2865-2872, 2015)
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DDT and Breast Cancer: Prospective Study of Induction Time
and Susceptibility Windows

Barbara A. Cohn, Piera M. Cirillo, Mary Beth Terry JNCI J Natl Cancer Inst (2019)

Background: In a previous Child Health and Development Studies report, p, p’-DDT was associated with a fivefold increased
risk of premenopausal (before age 50 years) breast cancer for women first exposed before puberty. Here we extend our
observation to breast cancer diagnosed during early postmenopause (ages 50-54 years) to determine whether age at diagnosis
modifies the interaction of DDT with age at exposure.

Methods: We conducted a second prospective, nested case-control study in the Child Health and Development Studies (153
incident breast cancer cases diagnosed at ages 50-54 years and 432 controls matched to cases on birth year). These were ana-
lyzed separately and pooled with our previous study (129 breast cancer cases diagnosed at ages 31-49 years and 129 controls
matched on birth year). Blood samples were obtained during pregnancy (median age, 26 years), 1-3days after delivery from
1959 to 1967 in Oakland, California. Serum was assayed for p, p’-DDT, o, p’-DDT, and p, p’-DDE. Odds ratios (ORs) below are
given for doubling of serum p, p’-DDT. All statistical tests were two-sided.

Results: For early postmenopausal breast cancer, p, p’-DDT was associated with risk for all women (ORppr so-s4 — 1.99, 95% CI =
1.48 to 2.67). This association was accounted for by women first exposed to DDT after infancy (ORppr s0-54 for first exposure after
infanicy = 2.83, 95% CI = 1.96 t0 4.10 vs ORppr 50-54 for first exposure during infancy = 0.56, 95% CI =0.26 t0 1.19; Pinteraction DDT x age at first
exposure — -01). In contrast, for premenopausal breast cancer, p, p’-DDT was associated with risk among women first exposed
during infancy through puberty, but not after (ORppr-so for first exposure during infancy = 3-70, 95% Cl=1.22 t0 11.26, Pinteraction DDT x
age at first exposure x age at diagnosis — -03)‘

Conclusions: p, p’-DDT was associated with breast cancer through age 54 years. Risk depended on timing of first exposure
and diagnosis age, suggesting susceptibility windows and an induction period beginning in early life. DDT appears to be an
endocrine disruptor with responsive breast targets from in utero to menopause.
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Year
1975

Birth
Cohort 1945

>
1950] 1955] 1960| 1965 1980 1985] 1990] 1995| 2000] 200s|

1970|
>

Active DDT use

White boxes below give age at 1st exposure

Ages 14 - 25

Ages 3-13

Before Age 3
and in utero

Breast Cancer before age 50

OR=5.42 (95% C

1.71, 17.19)

Figure 2. p, p'-DDT associated breast cancer by age at first exposure and age at diagnosis. The y-axis corresponds to study birth cohorts. The x-axis corresponds to cal-
endar year. The light grey area indicates years of DDT use showing that all birth cohorts were DDT-exposed but first exposure occurred at different ages. White boxes
show age at first exposure for relevant birth cohorts. The black box corresponds to birth cohorts diagnosed with breast cancer before age 50 years who were first ex-
posed to DDT from in utero to age 13 years. The dark grey area corresponds to birth cohorts diagnosed from ages 50-54 years who were first exposed after infancy.
Findings support that intrauterine and early infant p, p’-DDT exposure increases risk of premenopausal breast cancer, whereas p, p’-DDT exposure after infancy
increases breast cancer risk in the early menopausal years. ORs and 95% Cls were estimated from conditional logistic regression models as described in Table 2.
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3 tipos de razones:

1. La mayoria de personas estamos expuestas cotidian  amente o acumulamos
mezclas de distintos tipos de carcinégenos a lo larg o de la vida. ‘/

2. Existe mucho conocimiento  (basico, genético, toxicoldgico, clinico, epidemioldgico)
sobre los efectos toxicos de tales mezclas ; por €j., genotoxicidad directa e indirecta,
alteraciones de las funciones metabdlicas y la expresién génica, acumulacion de ‘/
alteraciones genéticas y epigenéticas, etc.

3. Desconocemos 0 soslayamos las causas
de muchas enfermedades neoplasicas (cuando no tenemos en cuenta 1y 2).

jpor qué estudiar
el impacto de los carcindgenos
en oOncologia?

por eso. ]

Miquel Porta (IMIM PRBB Hospital del Mar UAB UPF) Congreso SEOM 12-xi-2025

Otros dos tipos de propuestas de razones también fun damentales:

4. La oncologia no puede desentenderse de la prevenc  ion primaria.
No puede centrarse solo en la prevencion secundaria / deteccion precoz.

5. No puede hipermedicalizar la prevencion.
No puede privatizar los riesgos:
no debe hipertrofiar lo que un individuo puede hace r para prevenir el cancer,
no deberia soslayar que las causas ambientalesy so  ciales del cancer
deben abordarse mediante intervenciones y politicas ambientales y sociales.

jpor qué estudiar
el impacto de los carcindgenos
en oncologia?

también
por eso.
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TRIBUNA

Causas del cancer: estilos y
condiciones de vida

MIQUEL PORTA

La prevencion primaria es la inica que disminuye la incidencia de la enfermedad.
Es esencial investigar mas sobre sus origenes y desarrollar politicas —ptiblicas y
privadas— que efectivamente los modifiquen

LA PRESION SOBRE EL
INDIVIDUO Y sUsS
ESTILOS DE VIDA ES
DESPROPORCIONADA:
MUY SUPERIOR A LA QUE

X SE EJERCE SOBRE LOS
CONTEXTO ¥ ACCION RESDONSABLES DE
NOMERG 135, 20/09/2017 NUESTRAS CONDICIONES

DE VIDA

https://ctxt.es/es/20170920/Firmas/15141/cancer-investigacion-miquel-porta-ctxt-ciencia.htm
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. Review April 2013 - Environmental Health Perspectives

Environmental and Occupational Interventions for Primary Prevention
of Cancer: A Cross-Sectorial Policy Framework

Carolina Espina,’2 Miquel Porta,>*% Joachim Schiiz,? lldefonso Hernandez Aguado,*¢ Robert V. Percival,’
Carlos Dora,” Terry Slevin,® Julietta Rodriguez Guzman,®° Tim Meredith,” Philip J. Landrigan,”” and Maria Neira'

BACKGROUND: Nearly 13 million new cancer cases and 7.6 million cancer deaths occur worldwide
each year; 63% of cancer deaths occur in low- and middle-income countries. A substantial propor-
tion of all cancers are attributable to carcinogenic exposures in the environment and the workplace.

OBgjecTivE: We aimed to develop an evidence-based global vision and strategy for the primary pre-
vention of environmental and occupational cancer.

DiscussioN: Many cancers of environmental and occupational origin could be prevented.
Prevention is most effectively achieved through primary prevention policies that reduce or eliminate
involuntary exposures to proven and probable carcinogens. Such strategies can be implemented
in a straightforward and cost-effective way based on current knowledge, and they have the added
benefit of synergistically reducing risks for other noncommunicable diseases by reducing exposures
to shared risk factors.

CoNCLUSIONS: Opportunities exist to revitalize comprehensive global cancer control policies by
incorporating primary interventions against environmental and occupational carcinogens.

iy ; 22N
PR ot e g@@g World Health
2011 Interventions for Primary Prevention %; 7[_ “(/ Organlzatlon

m———
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Stolley PD & Lasky T. Investigating disease patterns. The science of epidemiology.
New York: Scientific American Library, 1995.
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2 0 2 5 Congreso Nacional de Oncologia Médica
Madrid 11 - 14 Noviembre Sesion: Exposoma s 12 noviembre 2025

Muchas gracias por vuestra atencion.
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PREVENTION Actions that prevent disease occurrence. Actions aimed at eradicating.
eliminating, or minimizing the impact of disease and disability, or if none of these is
feasible, retarding the progress of disease and disability.

The concept is best defined in the context of levels of prevention, traditionally called
primary. secondary, and tertiary prevention.** Other levels (primordial prevention.
quaternary prevention) are also used. There is significant conceptual and practical
overlapping among levels—largely. depending on the type of disease (e.g.. on the
NATURAL HISTORY OF THE DISEASE). Effective prevention STRATEGIES often interact and

operate across levels.

PRIMARY PREVENTION aims to reduce the incidence of disease by personal and
communal efforts, such as decreasing environmental risks, enhancing nutritional
status, immunizing against communicable diseases. or improving water
supplies.?5-13242867.84.121.211 214366426 Tt {5 a core task of PUBLIC HEALTH. including HEALTH

PROMOTION. See also cOSTS OF INACTION.

A DICTIONARY OF

Fuente: A dictionary of epidemiology. 62 edicié n(2014). EPIDEMIOLOGY
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SECONDARY PREVENTION aims to reduce the prevalence of disease by shortening its
duration. If the disease has no cure. it may increase survival and QuUALITY OF LIFE: it will
also increase the prevalence of the disease. It seldom prevents disease occurrence: it
does so only when EARLY DETECTION of a precursor lesion leads to complete removal

of all such lesions. It is a set of measures available to individuals and communities

for the early detection and prompt intervention to control disease and minimize

disability: e.g., by the use of SCREENING programs. It is a core task of PREVENTIVE

MEDICINE. Both EARLY CLINICAL DETECTION and population-based SCREENING usually
aim at achieving secondary prevention. in certain diseases, these activities may also
contribute to tertiary prevention.®

TERTIARY PREVENTION: measures aimed at softening the impact of long-term disecase
and disability by eliminating or reducing impairment, disability, and handicap:
minimizing suffering: and maximizing potential years or useful life. It is mainly a
task of rehabilitation.

A DICTIONARY OF
EPIDEMIOLOGY
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QUATERNARY PREVENTION: procedures and policies that identify individuals and groups
at risk of overdiagnosis or overmedication, and that decrease excessive medical and
sanitary intervention.®”” Actions that prevent IATROGENESIS and “DISEASE MONGERING.”

IATROGENESIS Literally.“doctor-generated™: often,broadly used to refer to adverse effects of
preventive, diagnostic, therapeutic, surgical. and other medical. biotechnical, cosmetic,
sanitary, and public health products, services, procedures, interventions. or policies. The
process through which a professional activity generates an adverse health effect. There
is a natural plurality of views on what constitutes iatrogenesis and its scope. Medicine
and public health are obviously not the only professions that cause adverse health
effects.?®236.248539 See also PREVENTION, QUATERNARY.

IATROGENIC EFFECT An adverse effect on health resulting from the activity of a health
professional or organization. Adverse health effects are also caused by non-sanitary
organizations (e.g.., unjustified fear caused by DISEASE MONGERING by a marketing
campaign).
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QUATERNARY PREVENTION: procedures and policies that identify individuals and groups
at risk of overdiagnosis or overmedication, and that decrease excessive medical and
sanitary intervention.®”” Actions that prevent IATROGENESIS and “DISEASE MONGERING.”

“DISEASE MONGERING” The practice of breaking and widening evidence-based diagnostic
and therapeutic boundaries of illnesses and disorders, of inflating frequencies and risks.
and of publicly promoting such exaggerated visions in order to expand the markets
for those who sell and deliver health-related services and products, which may include
segments of some pharmaceutical and biotechnological companies, health professionals.
media, and consumer and patient organizations. Part of the process of MEDICALIZATION
and GENETIZATION of ordinary life, in which social construction of illness is strongly
influenced by corporate interests and DYSREGULATION.323337339 See also IATROGENESIS:
PREVENTION, QUATERNARY.
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QUATERNARY PREVENTION: procedures and policies that identify individuals and groups
at risk of overdiagnosis or overmedication, and that decrease excessive medical and
sanitary intervention.®”” Actions that prevent IATROGENESIS and “DISEASE MONGERING.”

The process by which issues considered to be medical but not necessarily
genetic become defined as problems with a strong genetic component or as having
a genetic cause. The attribution of physiological, pathological, behavioral, or social
conditions to genetic causes. often at the expense of clinical. environmental, cultural,
economic, or social explanations. The expansion of genetics into the life and health
sciences and professions (e.g., the genetization of prenatal medicine, oncology, primary
care). and into everyday existence. In genetization processes “genetic” is often
considered to be synonymous with inherited. and vice versa. thus neglecting somatic
(acquired) genetic alterations and cultural inheritance.
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QUATERNARY PREVENTION: procedures and policies that identify individuals and groups
at risk of overdiagnosis or overmedication, and that decrease excessive medical and
sanitary intervention.®”” Actions that prevent IATROGENESIS and “DISEASE MONGERING.”

MEDICALIZATION The process by which conditions, processes, or emotional states traditionally
considered nonmedical are redefined and treated as medical issues. The process of
identification and labeling of a personal or social condition as a medical issue subject
to medical intervention. The expansion of the influence and authority of the health
professionsandindustriesintothe domains ofeveryday existence,?48:292.323.337.338.363.364.470.452.600
See also GENETIZATION: INTEGRATION: REDUCTIONISM.

Font: A dictionary of epidemiology. 62 edici6 (2014).
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QUATERNARY PREVENTION: procedures and policies that identify individuals and groups
at risk of overdiagnosis or overmedication, and that decrease excessive medical and
sanitary intervention.®”” Actions that prevent IATROGENESIS and “DISEASE MONGERING.”

Son las politicas e intervenciones (médicas, sanitarias o de otra indole) que evitan o
atenuan las consecuencias adversas del excesivo intervencionismo médico o
sociosanitario.

por €j.,

- que educan acerca de las limitaciones de ciertos cribados, o del consejo genético;
politicas sanitarias y protocolos clinicos que evitan realizar cribados no
justificados.

- que identifican a pacientes sobretratados
y corrigen los excesos (por €j., mediante “desprescripcion”).

- abandono de protocolos, intervenciones y politicas de efectividad baja o nula,
“desinversiones”.
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QUATERNARY PREVENTION: procedures and policies that identify individuals and groups
at risk of overdiagnosis or overmedication, and that decrease excessive medical and
sanitary intervention.®”” Actions that prevent IATROGENESIS and “DISEASE MONGERING.”

Son las politicas e intervenciones (médicas, sanitarias o de otra indole) que evitan o
atentian las consecuencias adversas del excesivo intervencionismo médico o
sociosanitario.

las intervenciones y las politicas de prevencidn cuaternaria:

- no sdlo intervienen para evitar el sobrediagndstico y el sobretratamiento, también
la ‘sobreprevencion’ (evitando los efectos adversos de intervenciones preventivas
erroneas).

- no sdlo intervienen en pacientes, también lo hacen en personas sanas y en la
poblacion general.

- no sdlo intervienen en el ambito clinico, también en el ambito sociosanitario y
poblacional.

- por tanto, no sdlo previenen yatrogenia
o la “exageracion / invencién de enfermedades”.
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PREVENTION STRATEGIES,
BURDEN OF DISEASE, EMBODIMENT,
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DISEASES OF COMPLEX ETIOLOGY,

SOCIAL CAPITAL, SYSTEMIC, METAPHOR,
CAUSALITY, COLLIDER, GENETIZATION,
INTEGRATIVE RESEARCH, CONFOUNDING, MIQUEL PORTA
PLASTICITY, BIRTH COHORT, RISK, COST,
DETERMINANT, RISK FACTOR, CARRIER,
SIGNIFICANCE, RELEVANCE, CREATIVITY,
HEALTH IMPACT ASSESSMENT,
SELECTION BIAS, NNS, NNT, POLICY, Oxford University Press, 2014
DYSREGULATION, SUSTAINABILITY, INEQUALITY,

IATROGENESIS, INEQUALITY, INTERPRETIVE BIAS,

‘HEALTH IN ALL POLICIES’, MINIMALLY IMPORTANT DIFFERENCE,

EVIDENCE-BASED MEDICINE & PUBLIC HEALTH,

COSTS OF INACTION, DENOMINATOR, ‘DISEASE MONGERING',

QUALITY-ADJUSTED LIFE YEARS, AGENCY RELATIONSHIP...

try it>
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EXPLANATORY <> PRAGMATIC STUDIES
OBSERVATIONAL <> EXPERIMENTAL STUDIES
INTENTION-TO-TREAT (ITT) ¢ PER PROTOCOL
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