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¢ Es relevante la transmisién de SARS-CoV2 por aerosoles?

gotas >5 ym aerosol <5 ym

2m



¢ Es relevante la transmision de SARS-CoV2 por aerosoles? Evidencias cientificas
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Métodos de captacion de virus en el aire ()

Captador Millipore M Air T: impacto
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Métodos de captacidn de virus en el aire (ll)

Impactador en cascada: impacto

Sartorius filtros gelatina: filtracion . .
(polen, esporas hongos, bacterias y virus)

(polen, esporas hongos, bacterias y virus)

Sistemas filtracion teflon (PTFE, polytetrafluorethylene): filtracion
(polen, esporas hongos, bacterias y virus)




Métodos de deteccion

(QRT-PCR)
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¢Es relevante la transmision de SARS-CoV2 por aerosoles?

EVIDENCIAS CIENTIFICAS

1. Deteccion de SARS-CoV2 en aire en hospitales



Deteccidn de SARS-CoV2 en aire de hospitales
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Table 1| RNA concentration of airborne SARS-CoV-2 at different locations in Wuhan

Category Sites Sample type
Patientareas
Fangcang Hospital Zone A workstation TSP
TSP
Zone B workstation TSP
Zone Cworkstation TSP
TSP
Patient mobile toilet room TSP
Renmin Hospital Intensive care unit TSP
Intensive care unit Deposition
Intensive care unit Deposition 13
Coronary care unit TSP
Ward zone 16 TSP
Medical staff areas
Fangcang Hospital PPAR of zone A' TSP 6
TSP

PPAR of zone B
PPAR of zone C*

Male staff change room
Female staff change room

Medical staff's office

Size-segregated
Size-segregated

TSP
TSP
TSP

Size-segregated

Publicareas

Workstation 1-9 copies/m3
Intensive care units 0 copies/m3
—Protective removal rooms 16-42 copies/m3_

Staff change room 11-20 copies/m3

‘Medical staff room 18-20 copies/m3

§8Public areas 0-3 copies/m?

nmin Hospita

Fgngcang TSP 3
Re¢nmin Hospital d TSP 0
Re¢nmin Hospital out 0
R

~

iversity offic 0
0

0

0

S{iperm 0
Dgpartment 1"
Dgpartm 3
Blank control 0
0

Meeting room TSP

Warehouse TSP 1

TSP 0

Renmin Hospital Passageway for medical staff TSP 6
Dining room for medical staff TSP 6

Impactador en cascada + droplet digital PCR

Protective removal rooms

0.25-1 ym 10-40 copies/m3

Fig.1|Concentration ofairborne SARS-CoV-2RNAindifferent aerosolsize
bins. a, Concentration of SARS-CoV-2ina protective-apparel removal roomin
zone Bof Fangcang Hospital. b, Concentration of SARS-CoV-2ina
protective-apparel removal roomin zone C of Fangcang Hospital.
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c, Concentration of SARS-CoV-2in the medical staff’s office of Fangcang
Hospital. Thexaxisrepresentsthe aerodynamicdiameter on alogarithmic
scale to cover the multiple magnitudes of measured aerosol diameters.



Deteccidn de SARS-CoV2 en aire de hospitales

ARTICLE
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SARS-CoV-2 in hospital rooms of infected patients

Po Ying Chia® 231, Kristen Kelli Coleman® 4™, Yian Kim Tan5"l, Sean Wei Xiang Ong® 2", Marcus Gum®,
Sok Kiang Lau®, Xiao Fang Lim5, Ai Sim Lim®, Stephanie Sutjipto’2, Pei Hua Lee"2, Than The Son?,

Barnaby Edward Young1'2'3, Donald K. Milton® ©, Gregory C. Gray 478, Stephan Schuster®,

Timothy Barkham® 210, Partha Pratim De23, Shawn Vasoo'%3, Monica Chan"2, Brenda Sze Peng Ang"2310,
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12312% Michelle Su Yen Wong>'2,
1210122 g tor the Singapore 2019 Novel Coronavirus Outbreak Research Team*

o
AR EXHAUST 4] AIR EXHAUST

particles particles
1-4 pm >4 um
AIR SAMPLER
12m
-+ 0.9m
o
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Table 1 Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) detections in the air of hospital rooms of infected

patient.
Patient Day of Symptoms reported on day of Clinical Ct Airborne SARS-CoV-2 concentrations  Aerosol Samplers used
iliness air sampling value? (RNA copies m~3 air) particle size

1 9 Cough, nausea, dyspnea 33.22 ND >4 pm NIOSH
ND 1-4 pm qRT'PCR
ND <lum
ND - SKC filters

2 5 Cough, dyspnea 18.45 2,000 >4 pm NIOSH .gu .
1384 1-4 pm Quantlflcatlon?
ND <lum

3 5 Asymptomatic® 201 927 >4 um NIOSH
916 1-4 pm
ND <lum

ND none detected.

*PCR cycle threshold value from patient's clinical sample.

BPatient reported fever, cough, and sore throat until the day before the sampling. Patient reported no symptoms on the day of sampling, however was observed to be coughing during sampling.




Deteccidn de SARS-CoV2 en aire de hospitales

Title: Investigating SARS-CoV-2 surface and air contamination in an acute healthcare setting during Coriolis Sampler (ciclénico)

the peak of the COVID-19 pandemic in London

Authors: Jie Zhou," Jonathan A. Otter,**" James R. Price,** Cristina Cimpeanu,® Danel Meno Garcia,’ l\
James Kinross,>* Piers R Boshier,>* Sam Mason,** Frances Bolt,** Alison H. Holmes,** Wendy S. §

- . . S ) T
garclay*  Clinical Infectious Diseases 2020 &

Table 1. PCR results from surface and air samples.

U SRS SRy WML JFASLCLE IR - S Sy 1 .
AIR SAMPLES Hospital public areas QEQM main entrance Suspect 1574
Concentration Male toilet at QEQM main entrance Suspect 1545
Result . 3, Notes )
(copieg/m") Lift area QEQM ground floor Negative
Cohortward A Staff room Negative Temporary CPAP ward Nurse station Suspect 1922
Nurse station Negative CPAP unit Suspect 31 < 1m from 2 patients
Toilet B (outside the patients' bay) Negative Negative > 2 m from patients
Cohort bay B Positive 7048 PPE doffing area Negative
Cohort ward B Staff rcom Negative Adult ICU Staff room Suspect 249
Patients' toilet (in the ward) Suspect 464 Nurse station inside ICU Negative
Male bay Suspect 1335 Bay area Suspect 164
Male bay (side room) Suspect 163 Side room bay area Suspect 307
Adult acute admission unit  Ward managers office Negative Theatres Theatres Negative Before tracheostomy
Positi
Nurse station osithe A Negative During tracheostomy
Patient bay 2 Negative
Suspect 1163 During tracheostomy
Patient bay 1 Negative
= Negative Negative During tracheostomy
Adult emergency department ‘Green ma‘Jors Negative Total 2/31 (6.4%) positive; 12/31 (38.7%) suspect
Nurse station 5
Ambulatory waiting egative
Patient assessment cubicles e
Male toilet (next to the nurse station) Suspect 2 2 pos Itlve
Resus bay (last patient > 2 hours)

----- ~ e Cohort ward (7048 copies/m3)
Admission unit (404 copies/m3)

gRT-PCR 12 suspect (31-1922 copies/m3)

Viabilidad (NEGATIVO) 17 negative




¢Es relevante la transmision de SARS-CoV2 por aerosoles?

EVIDENCIAS CIENTIFICAS

1. Deteccion de SARS-CoV2 en aire en hospitales

Evidencia presencia de genomas virales en el aire
(bajas concentraciones)

Deteccion /cuantificacion dudosa en algunas publicaciones

2. ;Es infeccioso el virus detectado en el aire?



Viabilidad de SARS-CoV2 en aire de condiciones experimentales

The NEW ENGLAND JOURNAL of MEDICINE InfectiVidad < 3 h
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Viabilidad virus en aerosoles
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1 Viable SARS-CoV-2 in the air of a hospital room with COVID-19 patients

3 John A. Lednicky, PhD'*, Michael Lauzardo, MD**, Z. Hugh Fan, PhD**, Antarpreet Jutla, PhD.®

4 Trevor B. Tilly, PhD,® Mayank Gangwar®, Moiz Usmani®, Sripriya Nannu Shankar®, Karim Mohamed”,
5  Arantza Eiguren-Fernandez, PhD’, Caroline J. Stephenson'?, Md. Mahbubul Alam'?, Maha A. Elbadry,
6  PhD'? Julia C. Loeb'?, Kuttinchantran Subramaniam, PhD**, Thomas B. Waltzek, PhD**, Kartikeya

7 Cherabuddi, MD?, J. Glenn Morris, Jr., MD**, and Chang-Yu Wu, PhD®

Table 3. Estimate of viable virus counts based on TCIDs, tests.

Virus genome Viable virus
Sample ID equivalen%s/L of air” TCID5y/100 il count/L air
1-1 BioSpot 94 2.68E+04 74
1-2 BioSpot + HEPA - 0 0
1-3 BioSpot 30 6.31E+03 18
2-1 VIVAS 44 1.00E+04 27
2-2 VIVA S+ HEPA - 0 0
2-3 VIVAS 16 2.15E+03 6
*From Table 2.

6-74 viable virus/l air




¢Es relevante la transmision de SARS-CoV2 por aerosoles?

EVIDENCIAS CIENTIFICAS

1. Deteccion de SARS-CoV2 en aire en hospitales

Evidencia presencia de genomas virales en el aire
(bajas concentraciones)

Deteccion /cuantificacion dudosa en algunas publicaciones

2. ;Es infeccioso el virus detectado en el aire?

Demostrado en modelo experimental y en hospital

¢;,Cual es la dosis de virus necesaria para iniciar infeccion?



Monitorizar SARS-CoV2 en el aire en hospitales
2irCOVID19

Captura de virus en filtros, deteccion por RT-qPCR y secuenciaciéon de genomas
A.Alcami, l. Casas, C. Calvo. M. L. Garcia

Lab A. Alcami: A. Rastrojo, B Hernaez, R. Martin :GENGS GENOMICS
Servicio Genémica: L. Tabera, F. Carrasco, B. Aguado & NGS

Captura
(filtracién)

Deteccion SARS-CoV2

» Patente Europea
EP20382510
12 Junio 2020

Amplificaciéon directa
gPCR / digital PCR

Captura microbiota aire (SARS-CoV2 genome)

(filtro/limpinger)

Metagenémica
Secuenciacion
lllumina/MinlON
Bioinformatica

Unidades en Hospitales




Muestreo en el Hospital La Paz, Madrid aw@\/‘olg

Cristina Calvo
20/03/2020 - 15/05/2020 :GE GENOMICS
& NGS
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Muestreo en el Hospital La Paz, Madrid ail"@/‘ 019

Cuantificacion: Droplet digital PCR cengs CENOMICS
& NGS

Traditional PCR: Digital PCR:
One ) e ™ ds of distinet
Py

: Primer
H e —
TTTTGGTATAACCCTGCAACAACAACAACAAAAAAGGACAGCCTCCTCAAAAAAGTAATTCTGCCAAT TTAATCAGAGGAGiGTGTTACAGTTCTTATGGTATGTCCGGAGTT

Primer 7 Fl Probe @ @
Droplet digital PCR

TN

asee
Donaciones Covid19 ° fodaa U
e (L L)
CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS 1 : MAKE 2 CYCLE 3 READ
Sample is Run PCR Measure Calculate
partitioned cycles in all fluorescence concentration
into 20,000 droplets intensity in each  from number of

droplets simultaneously droplet positive droplets
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Muestreo en el Hospital Severo Ochoa, Leganés
Maria Luz Garcia

{I'. FUNDACION PARA LA INVESTIGACION
BIOMEDICA

Saugrd Hospilal Universitano Puerta de Hierro Majadahonda
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Deteccidén rapida de virus mediante nanoparticulas aur@VlDlQ

L] - L 4 L] /4 L] r - u
Optimizar la deteccion colorimétrica de RNA y proteinas virales dea sk
A. Somoza, A. Alcami

Nucleic acid

Sodium citrate NN
HAuCl, > Ty > uNP
H,0, & rt, 1h
Citrate Stabilized
GNP

"3:;“ | i'.'..

50 nm

15 nm

* Colaboracién Luis Blanco (CBMSO) y Felipe Cortés (CNIO)
Métodos de amplificacion isotérmica (Polimerasa Phi29)
Proyecto Covid19 ISCIII
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Optimizar la tecnologia LIF (laser-induced fluorescence)

Institutode
Deteccidn de particulas virales en el aire en tiempo real ISGIOba SaludGlobal
X. Rodé, A. Alcami Barcelona




Deteccion de SARS-CoV2 en muestras de aire: papel en la vigilancia

Antonio Alcami, Centro de Biologia Molecular Severo Ochoa, CSIC

Evidencias de transmision aérea de SARS-CoV2

Evidencias epidemioldgicas
Gemonas virales en aerosoles han sido detectados

- CAPTACIQN: diversidad de métodos con eficacia variable
- DETECCION PCR: cuantificacién no es precisa en ocasiones

Viabilidad de la infectividad viral en aerosoles

- Demostrada en sistema experimental (hasta 3h o 16h)
- Una publicacion reciente lo demuestra en ambito hospitalario

Método valido para monitorizar presencia/transmision del virus
(hospitales La Paz y Severo Ochoa)



Deteccion de SARS-CoV2 en muestras de aire: papel en la vigilancia

Antonio Alcami, Centro de Biologia Molecular Severo Ochoa, CSIC

Temas a resolver en el futuro

Mejorar sistemas de deteccion en aire

- CAPTACION: métodos mas eficaces que preservan infectividad
- METODOS RAPIDOS DE DETECCION PCR: nanotecnologia

Utilizacion de sistemas de deteccion de virus en aire en:
hospitales, transporte, espacios publicos

Viabilidad de la infectividad viral en aerosoles
¢ Cual es la dosis de virus necesaria para iniciar infeccion?

Necesario el desarrollo de tecnologias eficientes de inactivacion
de SARS-CoV2 en el aire



