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INTRODUCCION

= Escenario: -Virus nuevo

- Rapidez de la expansion geografica

- Elevada capacidad de contagiar

-Mortalidad
-Sin tratamiento especifico

-Sin vacuna

* Un coronavirus altamente patogénico frente al que nadie tiene inmunidad...
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Componentes del SI
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Como se genera la repuesta inmunitaria frente a un virus

~Inmunidad innata Inmunidad adaptativa
= CTL especificos
IFN-o + ' frente al virus
IFN-B : Anticuerpo

Titulo
virico

Magnitud de la respuesta/infeccion

01 2 3 456 7 8 9 10 11 12
Dias después de la infeccion virica e p>
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FIGURA 2. EL SISTEMA DEL INTERFERON

posteriormente entra en accidon la
Inmune adaptativa

Produccién de interferones y citoquinas
ayudan a controlar la infeccion vy
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Respuesta de Interferones: Cuanto antes mejor

Early IFN-l Signalin Reduced virus titer
4 v 9 Regulated inflammation

Mild-clinical disease

Delayed IFN-I Signaling
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Inmuno-evasion

Los coronavirus, incluido el SARS-CoV2, son "maestros” de la evasion
Inmune

Lo que contribuye a la replicacion incontrolada del virus, destruccion
celular masiva y a respuestas proinflamatorias de citoquinas

‘ - 2,
enen?®

ﬁ
in
“

@ “ese ) 1 ENCUENTRO DIGITAL
A\ ™ ) ASOCIACION ESPANOLA DE PEDIATRIA N
= ("J AEP4y5 JUNFIO 2020 O N



JOURNAL OF HEART AND LUNG TRANSPLANTATION

COVID-19 Illness in Native and Immunosuppressed States:

A Clinical-Therapeutic Staging Proposal
Stagel Stage ll Stage Il

: lIA | B

Viral response phase

Host inflammatory response phase

Severity of llines

Time course

ARDS
SIRS/Shock

Mild constitutional symptoms
Fever »99.6°F
Dry Cough, diarrhea, headache

Shortness of Breath
Hypoxia (Pa02/Fi02=300mmHg)

Clinical

Symptoms Cardiac Failure

Elevated inflammatory markers
(CRP, LDH, IL-&, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Lymphopenia, increased
prothrombin time, increased D-
Dimer and LDH (mild)

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

Clinical Signs

Potential Remdesivir, chloroquine, hydroxychloroguine, convalescent plasma transfusions ]

Therapies [ ] [ Corticosteroids, human immunoglobulin, ]
IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors

a1

Reduce immunosuppression
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TARGETS OF IMMUNE RESPONSES

Spike (S). Binds to ACE-2 and other receptors
Requires activation by furin and other proteases

S1 v S2
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Temporal profiles of viral load in posterior oropharyngeal
saliva samples and serum antibody responses during
infection by SARS-CoV-2: an observational cohort study

Como se generan los AcS
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Anticuerpos neutralizantes

Disease Duration (Days)
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é¢Reactividad cruzada?

Antigenos inmunodominantes: la glicoproteina Sy la NP son las que
genera la respuesta se ACS.

Se debe descartar reactividades cruzadas sobre todo a la hora de poder
establecer diagnodstico Sars-cov2

Sabemos que el dominio S1 es especifico de la cepa, mientras que |la
proteina N muestra reactividad cruzada a través de cepas.
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é¢Reactividad cruzada?

CROSS REACTIVITY

A Puman monocioral BRTRO0y Do kung SARS. CoV -2 mfecton
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Analysis of Serologic Cross-Reactivity Between Common Human Coronaviruses
and SARS-CoV-2 Using Coronavirus Antigen Microarray

* 5sueros de personas naive para SARS-CoV2 es realiza técnica de Microarrays

* Se ha construido un microarray de antigenos de coronavirus con antigenos de
coronavirus epidémicos que incluyen SARS-CoV-2 y coronavirus humanos
comunes, ademas de otros virus respiratorios comunes.

* Muestra un alto nivel de IgG reactivas a coronavirus humanos comunes

* Baja reactividad de 1gG a SARS-CoV2

(' ees ) 1ENCUENTRO DIGITAL .
ASOCIACION ESPANOLA DE PEDIATRIA n y "
*"‘"’("’ ACPsv5 JUNAO 2020 NED



¢Cuanto duran los Acs ?

360
361

Long-Term Persistence of IgG Antibodies in SARS-CoV Infected A IgG against SARS-CoV whole virus B 1gG against SARS-CoV N199

25+ 15
Healthcare Workers

Xiaogin Guo, Zhongmin Guo, Chaohui Duan, Zeliang chen, Guoling Wang, Yi Lu, Mengfeng Li, 201 e

Jiahai Lu

doi: https://doi.org/10.1101/2020.02.12.20021386 E 154 E 154
This article is a preprint and has not been peer-reviewed [what does this mean?]. It 3 g
reports new medical research that has yet to be evaluated and so should not be used to ‘g 10- 'é_; 104

guide clinical practice.
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Y la respuesta celular?
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Cell ¢ CelPress .

Targets of T Cell Responses to SARS-CoV-2
Coronavirus in Humans with COVID-19
Disease and Unexposed Individuals

Alba Grifoni,” Daniela Weiskopf," Sydney |. Ramirez,’ Jose Mateus,’ Jennifer M. Dan,’

Carolyn Rydyznski Moderbacher,' Stephen A. Rawlings,? Aaron Sutherland,’ Lakshmanane Premkumar,®
Ramesh S. Jadi,® Daniel Marrama,’ Aravinda M. de Silva,® April Frazier," Aaron F. Carlin,” Jason A. Greenbaum,’
Bjoem Peters,"- Florian Krammer,* Davey M. Smith,? Shane Crotty,’-*5" and Alessandro Sette’.%5.5*

1Center for Infectious Disease and Vaccine Research, La Jolla Institute for Immunology, La Jolla, CA 92037, USA

2Department of Medicine, Division of Infectious Diseases and Global Public Health, University of California, San Diego, La Jolla, CA
92037, USA

Department of Microbiology and Immunology, University of North Carolina School of Medicine, Chapel Hill, NC 27599-7290, USA
“Department of Microbiology, lcahn School of Medicine at Mount Sinai, New York, NY, USA

SThese authors contributed equally

5 ead Contact

‘Correspondence: shane@lji.org (S.C.), alex@lji.org (A.S.)
https://doi.org/10.1016/j.cell.2020.05.015

SUMMARY

Understanding adaptive immunity to SARS-CoV-2 is important for vaccine development, interpreting coro-
navirus disease 2019 (COVID-19) pathogenesis, and calibration of pandemic control measures. Using HLA
class | and Il predicted peptide “megapools,” circulating SARS-CoV-2-specific CD8* and CD4" T cells
were identified in ~70% and 100% of COVID-19 convalescent patients, respectively. CD4" T cell responses
to spike, the main target of most vaccine efforts, were robust and correlated with the magnitude of the anti-
SARS-CoV-2 IgG and IgA titers. The M, spike, and N proteins each accounted for 11%-27% of the total CD4*
response, with additional responses commonly targeting nsp3, nsp4, ORF3a, and ORF8, among others. For
CD8" T cells, spike and M were recognized, with at least eight SARS-CoV-2 ORFs targeted. Importantly, we
detected SARS-CoV-2-reactive CD4" T cells in ~40%—-60% of unexposed individuals, suggesting cross-
reactive T cell recognition between circulating “common cold” coronaviruses and SARS-CoV-2.
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Before symptom onset

After symptom onset

C

Detection unlikely?

sy
'

PCR - Likely positive

—/

PCR - Likely negative®
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Determinar la respuesta inmunitaria muy util para el
diagnostico

DIAGNOSTICO DE INFECCION POR SARS-Cov-2

P s

- - - Negativo

+ - - Fase inicial de infeccion

& + = Fase temprana de infeccion

b e & Fase activa de infeccion

-+ - <+ Fase avanzada de infeccion

i + - Estadio temprano. Falso negativo PCR?

- 5 + Enfermedad en evolucién

- - . Fase de resolucion de infeccion
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Seroprevalencia
NIVEL DE PREVALENCIA POR PROVINCIAS
% de la poblacidn con anticuerpos IgG frente al SARS-CoV-2
3-5% B Mas del 10%
Menos del 3% B 5-10%
32 39 28
1,8

18 23
23 54

2,4

d 41 /14

19 /

FUENTE: Estudio Nacional de Sero-Epidemiologia de la infeccién por SARS-CoV-2
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Terapia

Treatment of COVID-19 Patients with Convalescent Plasma

Eric Salazar™®, Katherine K. Perez®®, Madiha Ashraf®, Jian Chen®, Brian Casfillo®, Paul A.
Christensen®, Taryn Eubank®, David W. Bernard®®, Todd M. Eagar™®, 5. Wesley Long®®®,
Sighir Subedi®, Randall J. Olsen™™*, Chriztopher Leveque®, Mary R. Schwartz®, Monisha
Dey®, Cheryl Chavez-East®, John Rogers®, Ahmed Shehabeldin®, David Joseph®, Guy
Williams®, Karen Thomas®, Faizal Masud®, Christina Talley®, Katharine G. Dlouhy®, Bevin
Valdez Lopez®, Curt Hampton®, Jason Lﬂ\rinder", Jimmy D. Eu-llihar', Andre C. Mﬂmnhﬂo",

Gregory C. Ippolito”, Matthew Ojeda Saavedra®, Concepcion C. Cantu®, Prasanti Yerramilli®,

Layne Pruitt®, and James M. Musser®®®#
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Respuesta inmunitaria innata

Cell ¢? CellPress l

Leading Edge

Tralned immun'rty: a Tool
for Reducing Susceptibility to and
the Severity of SARS-CoV-2 Infection

Mihai G. Netea,'** Evangelos J. Giamarellos-Bourboulis,* Jorge Dominguez-Andrés,' Nigel Curtis,* Reinout van Crevel,’
Frank L. van de Veerdonk,' and Marc Bonten®

"Department of Internal Medicine and Center for Infectious Diseases, Radboud University, 6500 Nijmegen, the Netherlands

2Immunology and Metabolism, Life & Medical Sciences Institute, University of Bonn, 53115 Bonn, Germany

34 Department of Internal Medicine, National and Kapodistrian University of Athens, 12462 Athens, Greece

4Department of Paediatrics, The University of Melbourne and Murdoch Children’s Research Institute, Royal Children’s Hospital Melbourne,
Parkville, VIC, Australia
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SARS-CoV-2 infection is mild in the majority of individuals but progresses into severe pneumoniain
a small proportion of patients. The increased susceptibility to severe disease in the elderly and in-
dividuals with co-morbidities argues for an initial defect in anti-viral host defense mechanisms.
Long-term boosting of innate immune responses, also termed “trained immunity,” by certain live
vaccines (BCG, oral polio vaccine, measles) induces heterologous protection against infections
through epigenetic, transcriptional, and functional reprogramming of innate immune cells. We pro-
pose that induction of trained immunity by whole-microorganism vaccines may represent an impor-
tant tool for reducing susceptibility to and severity of SARS-CoV-2.
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Pregunta 1

éLos paciente que han recibido tratamiento inmunosupresor
esperarias tener la misma respuesta inmune?

Si

No
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Pregunta 1

éLos paciente que han recibido tratamiento inmunosupresor
esperarias tener la misma respuesta inmune?

Si

No
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JOURNAL OF HEART AND LUNG TRANSPLANTATION

COVID-19 Illness in Native and Immunosuppressed States:

A Clinical-Therapeutic Staging Proposal
Stagel Stage ll Stage Il

: lIA | B

Viral response phase

Host inflammatory response phase

Severity of llines

Time course

ARDS
SIRS/Shock

Mild constitutional symptoms
Fever »99.6°F
Dry Cough, diarrhea, headache

Shortness of Breath
Hypoxia (Pa02/Fi02=300mmHg)

Clinical

Symptoms Cardiac Failure

Elevated inflammatory markers
(CRP, LDH, IL-&, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Lymphopenia, increased
prothrombin time, increased D-
Dimer and LDH (mild)

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

Clinical Signs

Potential Remdesivir, chloroquine, hydroxychloroguine, convalescent plasma transfusions ]

Therapies [ ] [ Corticosteroids, human immunoglobulin, ]
IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors

a1

Reduce immunosuppression




FIGURA 1. ESQUEMA GENERAL DE LA RESPUESTA INMUNE

Célula presentadora
Pone la respuesta en
marcha

Anticuerpos que
ayudan a
fagocitar el virus

~ Linfocito B
Anticuerpos
IFN clase | neutralizantes se
Bloquea ¢l unen al virus y -
virus y su lo inactivan Linfocitos T
CD4 coordinan
: las respuestas

Linfocitos T
CDS8 reconocen y
climinan células

l RESPUESTAS INNATAS RESPUESTAS ADAPTATIVAS
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¢Qué ocurre con los nifos?

Letters
| Systematic review of COVID-19 in children
RESEARCHLETTER | shows milder cases and a better prognosis
Screening and Severity of Coronavirus Disease 2019 - Zhanlzqulliés Ludvigsson JF Acta Paediatr. 2020
(COVID-19) in Children in Madrid, Spain - pr . .
As the pandemic of coronavirus disease 2019 (COVID-19)
spreads, new data emerge and understanding of the disease
improves. Reports associated with children are growing but still
scarce.'* The epicenter of the epidemic has displaced to Eu-
rope. The first case in Spain was declared on January 31, 2020,
and the first case in the Madrid region was declared on Feb-
ruary 27, 2020.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Ludvigsson JF[Author]&cauthor=true&cauthor_uid=32202343
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228328/

Pregunta 2 ¢Por qué afecta menos a los ninos?

Los nifos tienen menos comorbilidades
Respuesta inmunitarias innatas mas fuertes que en adultos

Infecciones por otros virus y/o coronavirus pueden ayudar a los ninos a

superar el SARS-CoV2 de manera mas eficaz.
Diferente expresion de ACE2
Factores hormonales

Todas pueden contribuir
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¢Queé ocurre con los ninos?

No se conoce por que los nifios desarrollan una enfermedad leve/moderada que los adultos y rara vez
desarrollan sindrome de tormenta de citoquina...SHI

Los ninos tienen menos comorbilidades.

Respuesta inmune fuertes respuestas inmunitarias innatas. Esto puede contribuir a la neutralizacidn

eficaz del virus y a la reduccidén de la inflamacion secundaria

Otras infecciones (y el co-aclaramiento) con otros virus y/o coronavirus pueden ayudar a los nifos a

superar el SARS-CoV2 de manera mas eficaz.
Diferente expresion de ACE2 que es esencial para la infeccidn de células epiteliales
Uno de los cofactores requiere estimulo androgénico se relaciona con la adrenarquia.

Todas pueden contribuir y seguro hay mas mecanismos que desconocemos aun
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ACE2-2 Adrenarquia

Research Letter [ONLINE FIRST] [F
LHl—g:g::":: ChromosomeX  Xa12 Xp22.2
May 20, 2020 Lo

Leuprorelin
Ketoconazole
1 %% Nafarelin

Nasal Gene Expression of An- T . \
giotensin-Converting Enzyme i
2 In Children and Adults

Supinda Bunyavanich, MD, MPH'; Anh Do, PhD?; Alfin Vicencio, MD'

Low Density
Scalp Hair Activated AR P
(Gabrin sign)

» Author Affiliations | Article Information

JAMA. Published online May 20, 2020. doi:10.1001/jama.2020.8707 Journal Pre-proof

Androgenetic Alopecia Present in the Majority of Hospitalized COVID-19 Patients — .i'-‘?
the “Gabrin sign” e

Carlos Gustavo Wambier, MD, PhD, Sergio Vafio-Galvan, MD, PhD, John McCoy,
PhD, Alba Gomez-Zubiaur, MD, Sabina Herrera, MD, PhD, Angela Hermosa-
Gelbard, MD, Oscar M. Moreng-Arrones, MD, PhD, Natalia Jiménez-Gémez, MD,
Alvaro Gonzalez-Cantero, MD, PhD, Pablo Fonda Pascual, MD, Gonzalo Segurado-
Miravalles, MD, Jerry Shapiro, MD, Bibiana Pérez-Garcia, MD, PhD, Andy Goren, MD
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Conclusiones

Queda mucho que aprender
No hay inmunidad de grupo

Una respuesta inmune innata rapida y potente es fundamental para
control CV.

Con un buen control CV hay menos dafo tisular y menor respuesta
inflamatoria.

éperfiles de susceptibilidad ? {disegulacion?

Se genera respuesta de Acsy parece que a mayor titulo mayor
capacidad neutralizante

Se genera respuesta celular By linfocitos T CD4 Y CTL.

A\ P ) ASOCIACION ESPANOLA DE PEDIATRIA
r\':l')d‘ Y5 JUNIF+O 2020

i -:—.. ) 1 ENCUENTRO DIGITAL
&TH



