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Editorial

Association  Between  Particulate  Matter  Oxidative  Potential,  Oxidative
Stress  and  Inflammation,  in  Adult  Asthmatic  Patients.  The
ASTHMA-FENOP  Study

Asociación entre el potencial oxidativo del  material particulado, el estrés oxidativo y la

inflamación, en pacientes asmáticos adultos. El  estudio ASTHMA-FENOP

In the narrative review by Bronte-Moreno et al.,1 the current

evidence on impact of air pollution on asthma has been discussed.

Among the main pollutants present in  the air, particularly impor-

tant is the one known as Particulate Matter (PM), specially the fine

PM (PM2.5), due to  their capacity to access deeper into the alveolus

and reach the bloodstream.2,3

In this regard, the toxicity of PM,  apart from its chemical compo-

sition, seems to be strongly related to  its ability to generate reactive

oxygen species (ROS), altering the balance of oxidants/antioxidants

in cells and causing oxidative stress (OE).4 These species are known

for their ability to oxidise lipids and proteins, as well as dam-

age DNA&RNA, leading to an increased inflammatory response,

which can derive in disease.5,6 Therefore, conceptually a new global

parameter indicating the oxidation capacity of PM components is

a promising alternative parameter for air  quality with potential

wider implications for human health. Such parameter is  the Oxida-

tive Potential (OP), which measures the ability of PM components

to either oxidise or catalyse the oxidation of antioxidant target

molecules that are present in  biological fluids, such as ascorbic acid

(AA) or reduced glutathione (GSH).7

However, there are still no conclusive findings on the effects of

PM OP on respiratory health. In particular, some studies have been

conducted in asthmatic children looking for associations between

PM OP and airway inflammation measured as fractional exhaled

nitric oxide (FeNO) but mixed results have been obtained depend-

ing on the OP assay: significant positive association for the reduced

GSH8 and dithiothreitol (DTT) assays9 and non-significant for the

AA8 and in vitro cellular assays.10 In adults, Janssen et al.11 found

significant associations between some PM OPs from three acellu-

lar assays and markers of airway inflammation in healthy adults

acutely exposed to air pollutants, and Delfino et al.12 found sig-

nificant positive associations between PM OPs (cellular assay) and

FeNO from elderly asthmatic subjects.

With this rationale, the ASTHMA-FENOP Study is cur-

rently underway (Spanish Ministry of Science and Innovation,

Project code PID2020-114787RB-I00; Cantabrian ethical commit-

tee approval code 2020.475). It is a  multidisciplinary project

involving two research groups of the University of Cantabria and

the Pneumology service of Hospital Universitario Marqués de

Valdecilla (HUMV), with the objective of determining the associa-

tion between the OP of PM and the OE and inflammation in asthma.

In this study, adult stable asthma patients in  maintenance treat-

ment with inhalers (ICS  ± LABA) carry a portable PM sampler for

24 h  twice a year, quantifying the individual exposure to  PM and

its components in each patient. If a  relationship between higher

levels of PM OP,  and OE and inflammation is  found, a  translational

applicability of results in  the form of biomarkers of activity and/or

predictors of asthma progression is  foreseeable. In  terms of  Public

Health, the quantification of OP as a new metric and the imple-

mentation of regulatory measures aimed at its reduction would

also have an important contribution in the control of asthma and

other inflammatory diseases and their associated direct and indi-

rect costs.
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