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600,000 people die every year in 
the EU from respiratory disease

European Lung Association, 2013. European Lung White Book. 

1 in 8 deaths in the EU are 
from respiratory diseases

Respiratory Diseases

COPD
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- High prevalence (above 40; Men; tobacco; Environment)

- High Morbidity (growing with patients’ age)

- One of the most important causes of death worldwide (and 
gaining importance)

- High economic burden

- High Social burden (high number of DALYs lost and nearly 
unquantifiable family impacts)

- Prevention is more effective than treatment

COPD

Known links between environmental 
contamination and COPD

• Smoking: important risk factor universally;

• Occupational dust, vapours and fumes;

• Biomass burning (heating and cooking);

• Indoor and outdoor air pollution;

• Others?

46% (p<0.001)

16% (p<0.001)

13% (p<0.001)

Environmental prevention programmes

Clinical intervention programmes

Nonclinical, person-directed interventions

New Engl. J. Med. (2012) 367, 295-297. 
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EXPOSURE ASSESSMENT IS KEY TO UNDERSTAND ENVIRONMNENTAL RELATED DISEASES

Environmental Monitoring Human Biomonitoring

Population
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Individual

Indoor Air

DUST

Outdoor Air

Soil

Blood Urine

HAIR NAILSLong Term Exposure

Short Term Exposure

Longitudinal studies Emerging contaminants

Genetics/Epigenetic studies New biomarkers

BIOBANK

COPD 

free

Confirmed

COPD

This project was approved by:
The Ethics Committee of the Faculty of Health Sciences, University of Beira Interior (CE-FCS-2016-008); 
The Ethics Committee of Centro Hospitalar do Baixo Vouga (ref. 1208070066);
Comissão Nacional de Proteção de Dados (Proc.No. 8678/2016).



Annual Labex DRIIHM Symposium
Interdisciplinary Research Design on Human-Environments Interactions

October 8th-10th, 2018 – Marseille-La Couronne (France)

Workflow

1 Recruitment

3 Biological Sample’s collection

Urine |Whole blood: -20ºC

Centrifuge | Serum |-20ºC

Blood < 24h | DNA damage evaluation

2 Clinical evaluation

Questionnaires: 

CAT, mMRC, St George, WHOQOL

Spirometry
© goldcopd.org
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Workflow

4 Biological & Environmental sample’s collection (@ Patient’s house)

5 Sample’s treatment 6 Chemical and Biological analysis
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Location: Estarreja, Portugal

• Highly industrialized

• Increased prevalence and incidence of Respiratory Diseases

• Historical Mercury contamination

o From the 1950s to 1994, an estimated 33 tons of mercury discharged by a chlor-alkali plant

o The most affected area was a 2 km2 bay of Ria de Aveiro ≈27 t in the particulate fraction of 
sediments  (0-5 cm)= 2.5–51.7 μg.g−1

(AMAP 2011)
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MERCURY and COPD

- Present in cigarette smoke: 17 ng Hgi/cigarette
5-7 ng Hgi transfered into smoke, 80% absorption (Suzuki et al., 1976)

However… (mostly) unconfirmed relationship
. Chronic occupational Hg poisoning rarely involves respiratory symptoms (litis,1985)

. Very few studies tried to evaluate the association; all failed to describe a significant 
correlation between Hg levels and COPD (Park et al. 2014; Hassan et al. 2014)

. Heo et al. (2017) that stated “[…]serum mercury level may be a risk factor for 
reduced lung function and obstructive lung disease”

- Mercury inhibits the release of Epithelium Derived Relaxing Factor (EpDRF) 
from Neuroepithelial Endocrine cells in the airways impeding bronchorelaxation

Suzuki T et al., 1976, Tohoku J. exp. Med., 119, 353-356
Litis R et al. 1985, Chest, 88(2):306-309
Park HS et al, Korean Society of Internal Medicine, p. 211
Hassan et al. 2014, Resp. Res. 15:69-78
Heo J et al. 2017, Toxicol. Environ. Health Sci., 9: 30-35
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CTR I II III IV GOLD A GOLD B GOLD C GOLD DCTR

Blood Blood

Urine Urine

Mercury concentrations (ng.g-1) detected in house dust samples, Portugal

Estarreja Aveiro Coimbra Covilhã
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Exacerbations are associated with an increased 
morbility and mortality in patients with DPOC

50% associated with
bacterial infections

Strong exacerbations associated
with Gram Negative Bacteria (ex.
P. aeruginosa)

Indoor Air Quality

Sources of indoor contaminants Indoor Microbiome
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Bacterial community caracterization - abundance

• CFUs values in air and dust samples much higher than other indoor environments (e.g. hospitals) 

• CFUs values in air samples higher than reference values (Portaria 253A-2013)

([Gram negative]/Total<0.5)

Air samples Dust samples

TSA 8 - 800 CFUs/m3 180 - 937 CFUs/g

MK 1 - 169 CFUs/m3 60 - 973 CFUs/g 

MK+AMP 1 - 248 CFUs/m3 9 - 667 CFUs/g 

% AMP resistent bacteria 12% - 56% 47% - 78%

% AMP resistance very high
MK: for gram negative 
AMP- ampiciline

*

N=21
Patients
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•Antimicrobial resistance (AMR) threatens the effective prevention and 
treatment of an ever-increasing range of infections caused by bacteria, 
parasites, viruses and fungi.

•AMR is an increasingly serious threat to global public health that 
requires action across all government sectors and society.

Antimicrobial resistance (AMR) 
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Antimicrobial resistance (AMR) 

PCPs: Personal Care Products

Parabens:

Preservative used in cosmetics and, to a lesser extent, in food.

Triclocarban, Triclosan:

Antibacterial/antifungal agents used in cosmetics and consumer products.

Antibiotic resistance 
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• No significant differences between patients with COPD and controls for all the analyzed PPCPs (Mann- Whitney U test, p>0.05).

• The concentrations of parabens, triclosan and triclorocarban found in dust samples were one to two orders of magnitude higher than the 
concentrations found in urine. 

• The highest concentration reported in dust for triclosan (1200 ng/g) corresponded to the house of the patient with the highest triclosan concentration 
in urine (140 ng/mL). At this house high levels of ampicillin-resistant bacteria were detected in dust samples.

• Further studies on the association between antimicrobials use and the presence of antibiotic resistant bacteria are warranted. 
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Focus group about
environmental perceptions

Patient empowerment
Env. health education



Annual Labex DRIIHM Symposium
Interdisciplinary Research Design on Human-Environments Interactions

October 8th-10th, 2018 – Marseille-La Couronne (France)



Annual Labex DRIIHM Symposium
Interdisciplinary Research Design on Human-Environments Interactions

October 8th-10th, 2018 – Marseille-La Couronne (France)

Focus group about
environmental perceptions

Sample collection: 
Urine, nails, hair
House dust

Focus group about
environmental perceptions

Sample collection: 
Urine, nails, hair
House dust

Home visit

tesseRESPIRA
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Ongoing work and Future perspectives:

• Recruitment continues!

• Sample collection (IAQ-TesseRESPIRA);

• Chemical analysis (phenolic compounds, metals, pesticides- neonicotinoids);

• Data analysis – new collaborations with statisticians (Mathematics and IT departments).

Patient empowerment

Environmental prevention programmes

Reduce disease burden and improve health by decreasing

exposures!!!

Known links between environmental contamination and COPD

• Smoking: important risk factor universally;

• Occupational dust, vapours and fumes;

• Biomass burning (heating and cooking);

• Indoor and outdoor air pollution;

• Others?
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Thank you for your attention!

Merci! Obrigada!

All the volonteers!!!

Hospital Visconde de Salreu Staff!

Special thanks:


