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Malaltia Pulmonar Obstructiva Crònica (MPOC, EPOC, COPD) 











•70% de casos d’MPOC s’atribueixen al 
tabaquisme

•10% de casos d’MPOC s’atribueixen a 
exposició a gasos/partícules en l’àmbit laboral

•Asma, historial d’infeccions respiratòries a la 
infància, baix pes en néixer

•Exposició a contaminants intradomiciliaris
(fum de biomassa)

•Factors genètics



•Tercera causa de mort a tot el món (3.23 milions de morts el 2019)

•Prevalença global del 10.3% (95% CI, 8.2%-12.8%)

•38.6 bilions d’Euros/any a la Unió Europea 

•Més de 5.4 milions de morts anuals abans del 2060. 

•40 bilions de Dollars als Estats Units



HIPÒTESI DE L’AUTOIMMUNITAT

INFLAMMATION/IMMUNE 
DYSFUNCTION

LUNG DAMAGE

•Ongoing COPD after smoking cessation

•Pulmonary lymphoid fol·licles and increased
numbers of T and B cells in COPD

•Circulating autoantibodies anti-elastin
and anti-pulmonary epithelium and
endothelium in COPD





MaulEPOC Study

i) Assess the epidemiological profile of Maulean subjects suffering from COPD.

AIMS:



Olloquequi et al. Rev Chil Enferm Respir 2017; 33: 284-292
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Worldwide solid fuel use for cooking. (Modified from: Children's environmental health. Part 2: Global environmental issues [Internet]. Geneva, Switzerland: World Health Organization [© 2008]. Map 9. 
Indoor smoke: breaking down respiratory defences. Available from: www.who.int/ceh/publications/en/map09b.jpg.)

Published in: Carlos Torres-Duque; Darío Maldonado; Rogelio Pérez-Padilla; Majid Ezzati; Giovanni Viegi; Proc Am Thorac Soc 2008, 5, 577-590.
© 2008 The American Thoracic Society

3.000 millones expuestos a humo de 
biomasa vs 1.000 millones de fumadores

http://www.who.int/ceh/publications/en/map09b.jpg.)


Perez-Padilla R, et al. Ann Glob Health. 2019.

Dependence of biomass fuel use on socioeconomic status



80%
RESIDENCIAL



BS may initiate pulmonary signalling through PM–TLR2/TLR4 binding, thus activating NF-κB and activator protein (AP)-1 pathways, and leading to the synthesis and
release of pro-inflammatory cytokines and chemokines.

On the other hand, biomass smoke also decreases TLR expression and macrophage activity. Moreover, unlike the pro-inflammatory response initiated after PM–
TLR2/TLR4 binding, the activation of SR-A by BS components seems to trigger an attenuation of inflammation. These processes thus contribute to lung infeccions
and COPD exhacerbations

Biomass smoke increases production of ROS, cytokines, lipid peroxidation products and oxidative DNA damage, and impairs antioxidant mechanisms. Oxidative
stress, then, appears to have a significant role in activating the harmful effects of this pollutant.

Arch Bronconeumol. 2015;51(6):285–292 Innate Immun. 2016;22(5):373–381 



MaulEPOC Study

i) Assess the epidemiological profile of Maulean subjects suffering from COPD.

ii) Elucidate whether clinical, functional and molecular differences exist between patients 
exposed to tobacco and biomass smoke.

317 COPD patients (participation rate 97.8%) and 254 Control
subjects (participation rate 85%)

Questionnaires on demographics, risk factors, symptoms and
occupation

Medical evaluation (including respiratory function tests)

Blood samples

AIMS:





Olloquequi et al., J. Pers. Med. 2020, 10, 93





Blood CRP levels Blood Fibrinogen levels



Blood IgE levels

•COPD patients exposed to biomass smoke have
higher levels of IgE in the blood (specific Th2
inflammatory response).

•Hours of exposure to biomass smoke
correlate with total blood leukocyte levels
(R=0.69, p < 0.01), total lymphocytes
(R=0.55, p < 0.05) and neutrophil-to-
lymphocyte ratio (NLR, R=0.52, p < 0.05).

•BS-COPD and TS-COPD are different.



Some immunity- or inflammation-related diseases were reported to be associated with abnormal expression of miRNAs, and COPD is also
categorized in this group.

Regulate around 30% of human genes involved in nearly all cellular functions and pathogenesis of
human diseases.

Toxicants that interfere with the biogenesis and expression of these RNAs are likely to produce adverse effects.



Experimental Lung Research, 38, 286–294, 
2012



MaulEPOC Study

i) Assess the epidemiological profile of Maulean subjects suffering from COPD.

ii) Elucidate whether clinical, functional and molecular differences exist between patients 
exposed to tobacco and biomass smoke.

AIMS:

BIOMASS 
SMOKE

CS COPD
BS COPD

CIGARETTE SMOKING

?



15 CS COPD
15 BS COPD

●sncRNA expression profiles from more than 2000 cancer cases
and 600 healthy controls using pre-diagnostic serum samples
from the Janus Serum Bank, on an Illumina HiSeq platform.

●We compared the levels of 2609 circulating miRNAs in patients
with COPD associated to cigarette smoking (CS) and in never-
smoking BS-COPD patients, exploring the hub genes and pathways
associated with these differentially expressed miRNAs.



BS COPD

Arch Bronconeumol, 58, 177–179, 2022

•45 miRNAs differentially expressed in CS- and BS-COPD

•FDR ≤ 0,01 → 9 upregulated and 6 downregulated in BS-COPD



Arch Bronconeumol, 58, 177–179, 2022

•287 genes related to upregulated miRNAs

•173 genes related to downregulated miRNAs



1. Resposta cel·lular davant la hipòxia

2. Modificació de la cromatina i histones

3. Desenvolupament i diferenciació neuronals

Arch Bronconeumol, 58, 177–179, 2022

neuron-specific enolase → cognitive dysfunction in COPD



Arch Bronconeumol, 58, 177–179, 2022



PPARG

Peroxisome proliferator-
activated receptor gamma

Alveolar 
macrophages, 

epithelium, 
endothelium, 

smooth muscle
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INFLAMMATORY 

EFFECT

CREB1

CAMP responsive element 
binding protein 1

Activation in 
alveolar hypoxia
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DECREASED 
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Yin Yang 1

Altered expression
and localization in 

COPD
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GSK3β

Glycogen synthase kinase-3β

Oxidation-mediated
signalling

CHRONIC MUCUS 
HYPERSECRETION

CDK-1

Cyclin-dependent kinase-1

THERAPEUTIC 
POTENTIAL IN 

COPD

KINASES

MAPK-14

Mitogen-activated kinase-14

Cell proliferation
Cell differentiation

Cell death



MaulEPOC Study

i) Assess the epidemiological profile of Maulean subjects suffering from COPD.

ii) Elucidate whether clinical, functional and molecular differences exist between patients 
exposed to tobacco and biomass smoke.

AIMS:

iii) Investigate genetic susceptibility to COPD in Chileans. 

•GWAS



SNP
(Single Nucleotide Polymorphism) 

DNA INTERGÈNIC

DNA GÈNIC



CASOS MPOC CONTROLS SANS

VARIANT AMB UNA FREQÜÈNCIA MAJOR
EN CASOS QUE EN CONTROLS

GWAS
Genome-wide association study



GWAS Participant Ancestry over Time, 2007–2017

Mills & Rahal, Communications Biology, 2, 9 (2019)



CASOS MPOC CONTROLS SANS

Illumina Infinium Global Screenig Array
(754.159 SNPs)

455.564 SNPs

ADN



Respiration. 2020;99(4):307-315

GWAS



PRDM

Positive-regulatory domain gene
family

19 TFs
Cell development

Cell differentiation

Hematopoiesis

PRDM15 -/-

MAPK-ERK

Lung Inflammation

↑↑↑PRDM15 B cell 
dysregulation/autoimmunity Pulmonary tertiary lymphoid organs



Respiration. 2020;99(4):307-315

FRDM4A

GWAS



Arch Bronconeumol. 2022 May;58(5):454-456

FRDM4A
60 SNPs

OpenArray®TMTaqMan
platform

CASOS MPOC CONTROLS SANS

DNA



FRMD4A

FERM domain containing
protein 4A

Arf6
Cell signal transduction

Membrane traffic

Actin cytoskeleton

+
ADP-ribosylation factor 6

FRMD4A 

Nicotine addiction

Non-small lung cell carcinoma

FRMD4A
Methylation

CASOS EPOC CONTROLS SANS

≠

Genetic & Epigenetic variations
in FRMD4A

COPD Pathogenesis



HIPÒTESI DE L’AUTOIMMUNITAT

INFLAMMATION/IMMUNE 
DYSFUNCTION

LUNG DAMAGE

•Ongoing COPD after smoking cessation

•Pulmonary lymphoid fol·licles and increased
Numbers of T and B cells in COPD

•Circulating autoantibodies anti-elastin
and anti-pulmonary epithelium and
endothelium in COPD



Arch Bronconeumol, 58, 177–179, 2022



GENOTYPE IMPUTATION



Arch Bronconeumol, 57, 291–297, 2021

Polymorphysms in HLA-II region

Self-antigens & autoantibodies in COPD

Autoimmune process, loss of lung function



MaulEPOC Study

i) Assess the epidemiological profile of Maulean subjects suffering from COPD.

ii) Elucidate whether clinical, functional and molecular differences exist between patients 
exposed to tobacco and biomass smoke.

AIMS:

iii) Investigate genetic susceptibility to COPD in Chileans. 

•GWAS

•Effect of genetic ancestry





J. Pers. Med. 2020, 10, 93

Control Subjects COPD Patients



Single-marker allelic association after controlling for age, sex, the first two principal components of a PCA based on genetic 
data and the proportion of Mapuche ancestry (PMA) 

J. Pers. Med. 2020, 10, 93

PPP1R12B 
Asthma

Celiac disease
autoimmunity



J. Pers. Med. 2020, 10, 93



CONCLUSIONS
i) Un nivell d’estudis baix i l’exposició a fum de biomassa són factors de risc clau per a l’MPOC en poblacions
llatinoamericanes, especialment en dones.

ii) L’MPOC causada per exposició a fum de biomassa presenta diferents trets fisiològics i moleculars comparada
amb l’MPOC causada pel tabac. En concret, implica:

• una pitjor oxigenació de la sang
• una resposta inflamatòria de tipus Th2
• una major rellevància de mecanismes relacionats amb la hipoxèmia i la hipersecreció de moc

iii) Les poblacions llatinoamericanes presenten tant variants genètiques específiques relacionades amb el risc de
desenvolupar MPOC, situades als gens PRDM15, FRDM4A i PPP1R12B, com variants genètiques prèviament
descrites en altres poblacions, com al·lels d’HLA-DRB1.

iv) Aquestes variants genètiques podrien contribuir a la patogènia de l’MPOC mitjançant mecanismes de
disfunció immune i autoimmunitat.

v) El fet de tenir un bagatge genètic Amerindi (Maputxe) podria conferir certa protecció davant l’MPOC.

vi) Els avenços en la medicina personalitzada passen per una millor caracterització genètica dels diversos grups
ètnics.
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