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iDoénde estamos?

* Conocimiento cientifico (la realidad sobrepasa a |la velocidad de observaciéony
capacidad de analisis)

* FACTORES AMBIENTALES RELEVANTES

VARIABLES METEOROLOGICAS CONTAMINACION ATMOSFERICA QUIMICA
-Temperatura -Material particulado (PM,, / PM, ;)

-Humedad -NO,

-Insolacién -0,

-Radiacion UV

1.Evidencia cientifica: Bibliografia
2. Proyecto investigacion ISCII-AEMET
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Factores meteorologicos

Las altas temperaturas

mitigan la transmision de la
e iComo influye la Humedad? enfermedad. La humedad
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transmision de COVID-19
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Factores meteorologicos

Los autores indican que el SARS-CoV-2

° ¢C(’)m0 inﬂuye la Radiacion Ultravioleta debe inactivarse relativamente rapido

durante el verano en muchas ciudades.
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Contaminacion Atmosférica

#SEETHEAIR

COVID-19  BACTERIA PM2.5 RED BLOOD CELL PM10

* Hipotesis A: Aumenta la gravedad y incidencia de COVID-19
* Hipotesis B: Transporte y difusion




MORTALIDAD

CANCER DE PULMON, MAMA Y OTROS

AFECTACION ENFERMEDADES NEURODEGENERATIVAS

ENFERMEDADES CARDIOVASCULARES Y RESPIRATORIAS

DIABETES Y OBESIDAD

NACIMIENTOS PREMATUROS Y BAJO PESO

EFECTOS ADVERSOS PARA LA SALUD

PROBLEMAS DE DESARROLLO COGNITIVO
NINOS. ANSIEDAD Y DEPRESION ADULTOS

OTRAS PATOLOGIAS, SINTOMAS Y
MOLESTIAS

POBLACION AFECTADA



Fig. 2. The synergistic pathological and immunological interactions between air
pollutants and viral infections

Effect Pollutant Infection
Bronchoconstriction +
‘mild’ +
Bronchial hyperresponsiveness + ‘moderate” ++
g ‘severe’

Inflammatory mediator release ++

Ciliary dyskinesis ++

Inflammatory cell activation ++

Epithelial damage ++

Tlymphocyte function ++

Alveolar macrophage function

Interaction with allergens

1‘ Epithelial-derived cytokines

* Macrophage-derived cytokines

Reproduced by permission from Chauhan & Johnston (4).



1. La contaminaciéon aumenta la transmisibilidad de la COVID-19
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Searching for SARS-COV-2 on Particulate Matter:
A Possible Early Indicator of COVID-19

Epidemic Recurrence

Leonardo Setti !, Fabrizio Passarini 20/, Gianluigi De Gennaro 3\, Pierluigi Barbieri 4,
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mortality rates due to COVID-19. The presence of SAR5-COV-2 RNA on the particulate matter of
Bergamo, which is not far from Milan and represents the epicenter of the Italian epidemic, seems to
confirm (at least in case of atmospheric stability and high PM concentrations, as it usually occurs in
Northern Italy) that the virus can create clusters with the particles and be carried and detected on
PM;j;. Although no assumptions can be made concerning the link between this first experimental
finding and COVID-19 outbreak progression or severity, the presence of SARS5-COV-2 RNA on PM;,
of outdoor air samples in any city of the world could represent a potential early indicator of COVID-19




. 1. La contaminacidon aumenta la transmisibilidad de la COVID-19

Journal Pre-proof
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SARS-Cov-2RNA Found on Particulate Matter of Bergamo in Northern ltaly: First
Evidence

Leonardo Setti, Fabrizio Passarini, Gianluigi De Gennaro, Pierluigi Barbieri, Maria
Grazia Perrone, Massimo Borelli, Jolanda Palmisani, Alessia Di Gilio, Valentina
Torboli, Francesco Fontana, Libera Clemente, Alberto Pallavicini, Maurizio Ruscio,
Prisco Piscitelli, Alessandro Miani

PII: S0013-9351(20)30647-2
DOI: https://doi.org/10.1016/j.envres.2020.109754

talse positivities were successfully accomplished. Conclusion: This 1s the first evidence that SARS-
CoV-2 RNA can be present on PM. thus suggesting a possible use as indicator of epidemic recurrence.



. 1. La contaminacidon aumenta la transmisibilidad de la COVID-19

Environmental Research 186 (2020) 109639

Contents lists available at ScienceDirect
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Environmental Research -
journal homepage: www.elsevier.com/locate/envres ‘

First data analysis about possible COVID-19 virus airborne diffusion due to | M) |
air particulate matter (PM): The case of Lombardy (Italy) Py

E. Bontempi

This paper, for the first ime, analyses the PM,, situation in Lombardy (from I0th February to March 27,
20210), several days before the sanitary emergency explosion. The data of the detected infection cases are re-
ported and discussed parallelly. As a comparison, the situation of Piedmaont, located near to the Lombardy is also
presented. Data are reported for Brescia, Bergamo, Cremona, Lodi, Milano, Monza-Brianza, Pavia (Lombardy],
Alessandna, Vercelli, Novara, Biella, Asti, and Torino (Fedmont]. The results show that it is not possible to
conclude that COVID-19 diffusion mechanism also occurs through the air, by usang PM,,, as a carrier. In par-




2.1a contaminacion aumenta la gravedad y letalidad de la COVID-19.
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Possible environmental effects on the spread of COVID-19 in China ey
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Fig. 1. Spatial distribution of (A) mean daly averages of AQL and (B) COVID-19 confirmed
cases during the study period.



2. 1a contaminacion aumenta la gravedad y letalidad de la COVID-19
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Severe air pollution links to higher mortality in COVID-19 patients:
The “double-hit” hypothesis.

Antonio Frontera®*, Lorenzo Cianfanelli?, Konstantinos Vlachos® Giovanni Landoni?®*,
George Cremona*?

Results: The highest number of COVID-19 cases were recorded in the most polluted regions with patients
presenting with more severe forms of the disease requiring ICU) admission. In these regions, mortality was

two-fold higher than the other regions.

Conclusions: From the data available we propose a “double-hit hypothesis": chronic exposure o PM 2.5
causes alveolar ACE-2 receptor overexpression. This may increase viral load in patients exposed to pollu-

tants in turm dep]etlng ACE-2 receptors and Jmpalnng host defences. High atmn:usphenc MO2 may provide




2.1a contaminacion aumenta la gravedad y letalidad de la COVID-19
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Fig- 1. The troposphieric MO, distribation
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Assessing the relationship between ground levels of ozone (O3)
and nitrogen dioxide (NO2) with coronavirus (COVID-19) in
Milan, Italy

Maria A. Zoran. Roxana S. Savastru. Dan M. Savastru. Marina N.

Tautan
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DOI https://doi.org/10.1016/].scitotenv.2020.140005

Exhibited positive correlations of ambient ozone levels and negative correlations of NO2 with the
increased rates of COVID-19 infections (Total number, Daily New positive and Total Deaths
cases)



2.1a contaminacion aumenta la gravedad y letalidad de la COVID-19.

Main outcome measures: We fit negative binomial mixed models using county-level COVID-19

meﬁ.ﬁﬁ,’f& deaths as the outcome and county-level long-term average of PM25 as the exposure. In the main ;tﬁirgi_]rlnt

analysis, we adjusted by 20 potential confounding factors including population size, age

distribution, population density, time since the beginning of the outbreak, time since stfate’s

EXxy issuance of stay-at-home order, hospital beds, number of individuals tested, weather, and

cro socioeconomic and behavioral variables such as obesity and smoking. We included a random

mtercept by state to account for potential correlation in counties within the same state. We

conducted more than 68 additional sensitivity analyses.

Xia

Results: We found that an increase of only 1 pg/ms in PM25 1s associated with an 8% increase in

the COVID-19 death rate (95% confidence mterval [CI]: 2%, 15%). The results were statistically

significant and robust to secondary and sensitivity analyses.



¢éEs el SARS-CoV-2 Un virus estacional como otros coronavirus?

 Ademads de las condiciones ambientales (temperatura, humedad, ultravioleta o contaminacién) existen
factores bioldgicos que influyen en la estacionalidad:

1. Actividad humana: En invierno, se pasa mas tiempo en ambientes interiores con menos ventilacion y
menos espacio personal (especialmente en los colegios) Vs mas vida social.

2. Sistema inmunitario del huésped: El sistema inmunitario de una persona promedio parece ser sea
sistematicamente peor en invierno que en verano debido a la produccién de melatonina y los niveles de
vitamina D.

3. Agotamiento de los hospedadores susceptibles: Incluso sin ninguna variabilidad estacional, las
epidemias de enfermedades infecciosas aumentan exponencialmente, se nivelan y disminuyen porgue
hay mas gente con defensas frente al agente infeccioso. é Nuevos grupos a riesgo?.



Influencia de las Variables Meteoroldégicas y de Contaminacion Atmosférica
en la incidencia y propagacion de la enfermedad COVID-19 en Espaia

1A (14D)

+* Convenio de colaboracién con AEMET - ISCIII
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v' Informes cientificos sobre influencia de variables meteoroldgicas y contaminacion atmosférica

v’ Aportacion a la OMM / conferencias

v’ Fase 1: Influencia a corto plazo por provincias para determinar variables significativas y su cuantificacion.

v Fase 2: Afiadir al andlisis variables econdmicas, densidad de poblacion, movilidad, series histéricas de contaminacion
v Analisis preliminar de datos (febrero — mayo) para Madrid, periodo de confinamiento.



Influencia de las Variables Meteoroldégicas y de Contaminacion Atmosférica
en la incidencia y propagacion de la enfermedad COVID-19 en Espaia
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Influencia de las Variables Meteoroldégicas y de Contaminacion Atmosférica
en la incidencia y propagacion de la enfermedad COVID-19 en Espaia
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Influencia de las Variables Meteoroldgicas y de Contaminacion Atmosférica
en la incidencia y propagacion de la enfermedad COVID-19 en Espaiia

VALORES DIARIOS: EFECTO A CORTO PLAZO DE CONTAMINANTES Y VARIABLES METEOROLOGICAS (LAGS)
COMUNIDAD DE MADRID (FEBRERO — MAYO 2020)

RESULTADOS M.MULTIVARIADOS

12 0,14,21 (-) 7,14 (-)7,16,18,23 NO2(0,14)  RR:1,22(1,01 1,41)

(-)Tmax (14) RR: 1,05 (1,02 1,07)
FASAINCIDERCLS * (-) 14,16,18,23 (-)HA (18,23) RR: 1,19 (1,16 1,22)

' TASA DEFUNCIONES _ 21 _ No se detecta _ No se detecta _ No se detecta _ No se detecta efecto

*efecto del NO2 predominante



Influencia de las Variables Meteoroldgicas y de Contaminacion Atmosférica
en la incidencia y propagacion de la enfermedad COVID-19 en Espaiia

VALORES MEDIOS (0-14 dias): EFECTO A CORTO PLAZO DE CONTAMINANTES Y VARIABLES METEOROLOGICAS (LAGS)
COMUNIDAD DE MADRID (FEBRERO — MAYO 2020)

RESULTADOS M.MULTIVARIADOS

11 13 (-)23 (-)14 NO2(13) RR:1,45 (1,14 1,76)

TASA INCIDENCIA 11,13 * (-)HA (14) RR: 1,37 (1,16 1,58)

TASA DEFUNCIONES — = No se detecta No se detecta No se detecta efecto

“Limite p<0.05

*efecto del NO2 predominante



Conclusiones

* Los factores ambientales analizados influyen en |a transmision y gravedad de la COVID-19
pero en menor magnitud que las medidas de salud publica.

* Var. Meteoroldgicas: No hay consenso. Temperaturas y humedades altas parecen atenuar la
transmision.

* Cont Atmosferica: Los resultados apuntan a que su papel agrava la enfermedad y aumenta
la incidencia. Dudas respecto a la hipotesis del transporte aéreo.

+s* Analisis Fase 1 Madrid:

 Temperaturas y humedades altas se asocian con menor incidencia y gravedad de la
enfermedad en el periodo de estudio, siendo especialmente importante el papel de la HA.

* Tanto las concentraciones de PM,, como las de NO, influyen en la incidencia y en la
gravedad de |la enfermedad, siendo especialmente importante el papel del NO2, en especial
en las concentraciones promedio (0 a 14 dias) frente a los valores diarios.
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