é¢Conseguiremos proteger de
COVID a toda la infancia?

Jersus Ruiz Contreras
Hospital Universitario 12 de Octubre

Universidad Complutense de Madrid
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Confirmed infections (x105)

Can this
virus be

30— contained?

Does
SARS-CoV-2
__ havethe
potential to
cause a
pandemic?
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effective?
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transmission
routes?

® Europe @ NorthAmerica @ Asia

What is driving the waves
of infection?

Can reinfection occur?

Is SARS-CoV-2 adapting?

@ South America Oceania @ Africa

Is SARS-CoV-2 continuing to adapt and is it
evolving to escape immunity?

How effective are vaccines at decreasing the
spread of SARS-CoV-27
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Inmunidad inducida por la infeccion previa
(calidad y duracion de la inmunidad)

Inmunogenicidad

ReS.ISTeﬂCl.CEI ala Inmunidad por vacuna Erectividad
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Coberturas vacunales
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Evolucion de las variantes

The BA.2 Omicron sublineage has displaced the original strain and is driving new surges
in cases across Europe, with Denmark and the Netherlands now past their BA.2 peaks

7-day average of new confirmed cases per 100k people, by variant*
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*Each variant’s share of all cases estimated using method from Tom Wenseleers / @TWenseleers, then applied to case rates
Source: FT analysis of data from Johns Hopkins CSSE, World Health Organization
FT graphic: John Burn-Murdoch / @jburnmurdoch
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Variantes del SARS-CoV2

Omicron
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Eficacia de una cuarta dosis de vacunas RNAmM frente a
delta y dmicron

B Live-Virus Neutralization Efficacy
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Anticuerpos neutralizantes frente a BA.1 y BA.2 de 6micron

Pre-VOC convalescent/

All individuals 3-dose vaccinated 1-dose-vaccinated

<0.0001 0.0005
5 2560 fo) 5 320 0.1367 1280
£ 1280 = f 1 = 640 cam
E. s P 0] @ Fue] win S
320 ® amw il - —_— )
£ ][ - é 80- Gomm  GEEED %160- D ®
o = S 404 <= T © 80—
g: 80 [+ ] (o) o o
§ 4 o @™ § 20 ow @ §
€ 20 © aw © T 204
§ 10+----am------ @i § 10+ GEB0- -+ < e 50 TP SRR
= s —em—a——— Z2 s—T—9 zZ s
N g N 2 N Vv
F & &
d e

Pre-VOC-convalescent/ Omicron BA.2 convalescent

non-vaccinated
0.0313

5 320 § 320+ | oo
T 1604  0.0078 S1604 o o
g 80 0 g 804 ©
£ | £
© 40 o oo © 40 00
2 2
N 20+ o eeeee] N 20 o o
£ 5
g 10 - GEEEED: - vveeeeennn s 10+ ©sesvenvevanesin
o o
4 L B——— =z 5 —l—sepee—————
N v N v
¥ X F X

Chen LL, et al. Lancet Microbe 2022

BAIFE '~ aSRP 5y 2 ISR P R ERS

Xill JORNADAS DE ‘\FP Hggnéhnhdhumgm%ﬂﬂ g :‘! ;,E VARICELA %j o § 8 g?‘, ”"E VARICELA :&;‘}
VACUNAS r\EF ™~ potomerts VP £3 }m E{ & »1&}“ Wb Ei
LEGN,1Y 2 DE ABRIL DE 2022 3 ESAHS-BW-Z a £z § 3 H 1 LE g?‘ 3
SfSwha/m= “Josias e I RN 53 ]

il
:
£
¢
¢
1

= g LI Rtk o T b
= e i S F i s 2558
ﬁj gmm§ fla ggm.mE @gﬁ

}* {5 "‘1=-=}w 3 K{gNE;
4 5.3*-—&_1 i%}mﬁ.%g*‘sag 250



Proteccion frente a omicron tras la

@ Alpha
B Delta
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

CORONAVIRUS

Escape from recognition of SARS-CoV-2
variant spike epitopes but overall preservation of
T cell immunity

Riou C, et al. Science Transl Med 2022
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Inmunidad celular frente a
omicron

Patient samples

Primary Institution

University of Cape Town

La Jolla Immunology

Beth Israel Deaconess
Santa Lucia Foundation

Erasmus University

Karolinska Institutet

Pfizer, J&J, vaccines;
Prior Covid

Multiple vaccines and
variants
Pfizer, J&J vaccines

Multiple vaccines, mix

mRNA, AZ and J&J
vaccines, prior Covid

mRNA vaccine and prior
Covid

Cross-Reactivity Metrics

Retained 70-80% of T cell
response vs Omicron

Retained T cell functionality vs
Omicron w/ epitope level
binding data

CD8+ T cell 80+% Omicron-
specific, 8 months

CD4+ and CD8+ retained
response to Omicron

CD4+ 6months after mRNA ,
J&J vaccines, responsive to
Omicron

CD4+ and CD8+ response
largely intact, mMRNA > Prior
Covid
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Gravedad de la infeccion por dmicron en
animales

Key Finding Citation
USA SAVE Syrian hamster and Decreased lung infectivity, M Diamond M et al
Consortium mouse models viral load, and pathology  https://www.researchsquare.com/articl
e/rs-1211792/:1
Liverpoal, UK Mouse model Decreased lung infectivity, E Bentley et al

viral load & inflammation  https://www.biorxiv.org/content/10.110
1/2021.12.26.474085v1

Belgium Syrian hamster model Markedly decreased lung R Abdelnabi et al
infectivity, replication, and  https://www.biorxiv.org/content/10.110
pathology 1/2021.12.24.474086v1

Japan Syrian hamster model Decreased lung infectivity K Seto et al

https://drive.google.com/file/d/1rhCaz
Fav1pokFKmsZI5_ogleHPofFckR/view

Cambridge, Syrian hamster model Reduced pathogenicity, K McMahan et al

BRIre =
b

usS reduced viral load in lungs  https://www.biorxiv.org/content/10.110
1/2022.01.02.474743v1
Cambridge, In vitro lab studies Decreased lung cell R Gupta et al
UK infectivity https://www.biorxiv.org/content/10.110
1/2021.12.17.473248v2
Hong Kong In vitro lab studies Decreased lung cell MC Chi-wai et al
infectivity https://www.med.hku.hk/en/news/pres
s/20211215-omicron-sars-cov-2-
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Gravedad de la infeccidn por las diferentes
variantes

Table 2. Outcomes of Patients Admitted With a Positive COVID-19 Result in the 4 Waves?®

No. (%) of patients

Wave 1 Wave 2 Wave 3 Wave 4°

(n =2628) (n = 3198) (n = 4400) (n=971) P value
Receiving oxygen therapy 2119 (80.3) 2624 (82.0) 3260 (74.0) 171 (17.6) <.001
Receiving mechanical ventilation 431 (16.4) 259 (8.0) 548 (12.4) 16 (1.6) <.001
Admission to intensive care 1104 (42) 1172 (36.6) 1318(29.9) 180 (18.5) <.001
Length of stay, median (IQR), d 8.0 (9) 7.8(8) 7(9) 3(3) <.001
Deaths 520(19.7) 790 (25.5) 1284 (29.1) 27 (2.7) <.001

Maslo, ¢ et al. JAMA. Dic 2021
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¢Como deberia evolucionar el SARS-Cov2?
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Los coronavirus end
la hoja de ruta del SARS-CoV2 (Jesse Bloom. Fred Hutchinson Center )
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year of virus isolation

Eguia RT, et al. PLOS Pathog 2021, 17 (4): e 1009453

YRniSor A Sonpit Ve
g oooo0bujua)y

WA /2 MO0
2-A07-S¥VS
el wtesoeedl e

)/Vd1d gy
NS mmz__mEn

priedcd A ploagad “ugpdu
L ) esasoduply m—.._

1 e gy regpy—

) PNGESaL A SORELEL e

)
3 4w /1% el
»2-ADJ-54VS
5 Py weyebed p b
3/ gye
§ 8L
1 =

5%%@5

pijound fi pjoagna ‘ugidy
L oy vesarelupanly mc

NATHE
w2 4@_:

iy shearaeelpop

g SN/
&= =8 Moy
A= m siylieue

phoJod fi pjoagnd “ugydu
b § D mosstupaly m_..._

NA 39

i el rgp—

PRRIS0L Jh SONKAEL i
g o2020buju

A /L2 e
2-ADJ-SHVS
ity teafisbosd pop et

)/1d1d gye

u>“ sSieuic

phoJod fi pjoagnd “ugpdu
L ) veveootupaly m_:_

DKIFE "

MENE Mptmpacucns &5 A2

P
]
&
a
g
3
2

ep &=

"

o™
[}
(=]
o
L
=
=
&
P 4
w
(=]
o
U|
-4
O
L
|

XIll JORNADAS DE

VACUNAS



YRniSor A Sonpit Ve
g oooo0bujua)y

W 2 MEN
2-A07-SHVS
el wtesoeedl e

) /a1 gyg

JAS & nisuc

priedcd A ploagad “ugpdu
1F 1 vorecedupanly mc

B iy vy gpy—

) PNGESaL A SORELEL e

16-17 yrs

)

wus:ﬂmigz
h2-ADJ-5HVS
5 oy eepbel o Iy

ety 2 3

1 =
— u>ﬁm®=ﬂu
) 19313 uonpez|jesynau abueys pjoy fow 43 it U

NATHE
w2 4@_:

iy shearaeelpop

: = S
- &= =8 hmov
 t 2007 INERETEL

phoJod fi pjoagnd “ugydu
H B § 3 seomotupaly gu
;[ 1002 NA 39143 _

PNGRISOL A SONKEL T

years in future

@ exact & upper bound
8-9 yrs

1/2
1/4
1/8
1/16
/32
1/64

pPLaTnz

- [ 2661 )
: 2-A0J-S¥VS

= FEET beries s el ep et

YVl e
m. g S
u>m W_.u_._ﬂ_._t_ﬁ

priesod fi pioagnd “ugpdu
L § 0 veveoetupaaly mc

1993, 12yr (5095_7)

s ratoz

on

lat

: Feooz

i?%

us 1s0

: | 1002

| z66T

1983, adult (5093 _1)
1995, adult (5D95_4)

" FvE6T

SR 171 &

Evmﬂ,ww
RS-Cov-2
s

year of vir
=
=
-]

:rotoz

==
=
3
]
-
=

potomentis =PI

DKIFE "

MENE Mptmpacucns &5 A2

'+ 8002

Saramplén, rubeslo y paroticditis

1 1002

| z661

1993, 20yr (SD93_4)
1995, adult (5D95_3)

P
g
&
a
g
3
2

: rael
T T L] L L
L= = = 3 = 2 o -
o = = m =
[d] — iy —

m (0521 1ed04d1da1) 42313 uohezljennau

P H-':.'J

Evolucion antigénica del coronavirus E229 y escape de inmunidad
=

"

o™
[}
(=]
o
L
=
=
&
P 4
w
(=]
o
U|
-4
O
L
|

Eguia RT, et al. PLOS Pathog 2021, 17 (4): e 1009453

XIll JORNADAS DE

VACUNAS



Divergencias de la proteinas S utilizadas en el
experimento

vy

RBD only (143 sites)

Eguia RT, et al. PLOS Pathog 2021, 17 (4): e 1009453
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Factores que influyen en la efectividad
vacunal

Transmission

Vaccine

efficacy

Vaccine factors Infection Host factors

Vaccine product Age
Dose interval Risk group
Dose number Immune status

Dose volume

Viral factors
Antigenic phenotype
Transmissibility
Virulence
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Efectividad de las vacunas frente enfermedad
sintomatica por la cepa dmicron

B Two Doses of BNT162b2 with a Booster Dose of BNT162b2 or mRNA-1273
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Efectividad de las vacunas frente enfermedad
sintomatica por la cepa omicron

C Two Doses of mRNA-173 with a Booster Dose of BNT162b2 or mRNA-1273
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Efectividad de Comirnaty frente delta y 6micron en
adolescentes
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Efectividad de la vacuna BNT162b2 frente a las
variantes delta y dmicron en ninos

TABLE 3. COVID-19 Pfizer-BioNTech vaccine effectiveness against asymptomatic or symptomatic SARS-CoV-2 infection among children and
adolescents aged 5-15 years, by time since receipt of second vaccine dose and variant — PROTECT* cohort study, four states,
July 2021-February 2022

Age group and VE, % (95% CI)
COVID-19 vaccination status No. of Median No. of

(no. of days since receipt of contributing Total no. of days SARS-CoV-2

most recent dose) participants’ person-days (IQR) infections® Unadjusted

Children aged 5-11 yrs

Omicron variant infections
Unvaccinated (referent) 336 13,801 41 (2810 62) 137 — —
2 doses (14-82 days) 640 29,996 53 (34to61) 184 47 (32 to 59) 31(9to48)

Adolescents aged 12-15 yrs
Delta variant infections

Unvaccinated (referent) 139 9,786 65 (25 to 107) 23 — —
2 doses (=14 days) 193 23,575 142 (91 to 156) 7 87 (70 to 95) 81(51t093)
2 doses (14-149 days) 188 16,517 97 (75 to 105) 3 93 (76 to 98) 87 (49t0 97)
2 doses (=150 days) 138 7,058 57 (49 to 63) 4 67 (0 to 89) 60 (—35 10 88)
Omicron variant infections

Unvaccinated (referent) 76 3,001 37 (24to62) 38 — —
2 doses (=14 days) 192 5432 22(22to031) 18 64 (37 to 80) 59 (24t0 78)
2 doses (14-149 days) 65 2,623 42 (28 to 56) 14 62 (30to 79) 59(22to 79)
2 doses (=150 days) 134 2,809 22(22t022) 4 74 (16 t0 92) 62 (—28 t0 89)

Fowlkes AL, et al. MMWR 2022; 11 marzo
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Efectividad frente a casos y hospitalizaciones de la vacuna BNT162b2
(10pg) en ninos de 11 afhos
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la

Efectividad frente a casos y hospitalizaciones de

vacuna BNT162b2 en ninos
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medRxiv preprint doi: https://doi.org/10.1101/2022.02.25.22271454.

Dorabawila V, et al.
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Moderna to ask FDA to authorize Covid-
19 vaccine in children 6 months to 6 years
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[N pmgeiSes 4 Sowpant ¥g
1 g oo000buju|

= WA /2 4N
- 2-A0J-SYVS
& iy wespobes p ol

) /a1 gyg

s g

w>m %m:su.tn

, SILIWVdaH

iy nesshee 2op ot
\w&%&mm

Fp

JAS EKsuswe
Pre-od fi pjoaqns “ugidy
mﬁt\&ﬂi m:

up 341

i el rgp—

g
- 2-A0J-S¥VS
£ oy eepabal qup I
T
L 5o
JAS Esnuswe

pend fi poagnd “ugidu
10t 43 wstiret Y1 |

31 EF
erWWN
L
03030U03)
- 118 Men

“_F VARICELA

()
.,

[
L

A
A
LEON.1Y 2 DE ABRIL DE 2022
vacunasaep.o

XIll JORNADAS DE
VACUNAS




Respuesta humoral al refuerzo con vacuna frente a la cepa
Wurhan vs vacuna de proteina S especifica frente a dmicron

B

Lentiviral pseudovirus neutralization
2 weeks post-boost
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Trivalent NDV-HXP-S vaccine protects against phylogenetically

distant SARS-CoV-2 variants of concern in mice

¥

NDV-HXP-S variant
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Evolucion de la vacunacion frente a la covid en Espana

Adolescentes y ninos con una o dos dosis
Datos del Ministerio de Sanidad, 18 de marzo de 2022

100
25/jul, 2021, EMA
0 Aprobacion Spikevax 100 mcg,
adolescentes 12-17 afios |

80 86,2 85,5 ' 86,8
-~ 70 Junio 2021
§ Inicio de la
g 60 vacunacion de
§ adolescentes 62,8 15/dic, 2021 e
: 50 12-15 afios Inicio de la
5 vacunacién de
E 40 niflos 5-11 afos
2 28/may, 2021 43,9 ot
O 30 EMA, aprobacién o’

26,8 27,8
Comirnaty 30 mcg, 28/nov, 2021, EMA 24/feb, 2022, EMA A
20 adolescentes 25,6 Aprobacién Aprobacion
12-15 afos Comirnaty 10 mcg, Spikevax 50 mcg,
10 nifios 5-11 afios nifios 6-11 afios

7,6

0o 4 l

15-jun. 30-jun. 15-jul. 30-jul. 14-ago. 29-ago. 13-sep. 28-sep. 13-oct. 28-oct. 12-nov. 27-nov. 12-dic. 27-dic. 1ll-ene. 26-ene. 10-feb. 25-feb. 12-mar.

ssmAdolescentes 1.2 dosis ssmAdolescentes 2.2 dosis ss=wNifos 5-11 afos, 1.2 dosis «===Nifios 5-11 afios, 2.2 dosis
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Medical News & Perspectives

Why Parents Still Hesitate to Vaccinate Their Children Against COVID-19

Melissa Suran, PhD, MSJ

s of early December, more than
A 2.3 million childrenaged 5to 11years
had developed COVID-19 and 209
had died. Although a vaccine that's 90.7%
effective in preventing the iliness was au-
thorized for younger kids in late October,
these figures apparently aren’t convincing
enough to persuade many parents to vacci-
nate their children.

According to a recent survey by the
Kaiser Family Foundation (KFF), only
27% of parents of 5- to 11-year-olds are
keen to immunize their children against

COVID-19, whereas
30% said they
Multimedia definitely won't
vaccinate their children. One-third of par-
ents said they’'ll “wait and see” before
deciding how to proceed. Pediatrician Paul
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Razones aducidas para no vacunar

Vacunas demasiado nuevas
Vacunha experimental
Efectos potenciales a largo plazo

Enfermedad benigna en nifnos

Mas efectos secundarios por la vacunacion que por
la enfermedad
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ABC NEWS/WASHINGTON POST POLL: Child Vaccines
EMBARGOED FOR RELEASE AFTER 6:00 a.m. Monday, Nov. 15, 2021

Doubts on Safety, Efficacy in Children
Underlie Parents’ Vaccine Hesitancy

Vaccine Perceptions
ABC News/Washington Post polls

oConfident in safety DO Confident in effectiveness

For children age 5 to 17,
among adults with children
under 18 in the household 71% 72%

In general, among all adults

46% 47%
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CORONAVIRUS COVID-19

Mas de la mitad de las ‘fake news’ sobre Covid, vienen de las redes
sociales

- Muchas de ellas parten de personajes ‘influyentes’
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Report of young child collapsing after COVID jab appears

to be fake news

i ﬁ Julia Driscoll
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Revealed: anti-vaccine TikTok videos
being viewed by children as young as
nine

Covid misinformation remains on site for months adding to
concern over impact of social media on young people

ARS-Lov-2
VAR

mlaAasscsass B

[TikTok | f ‘

GreEnd €

ol id
L
o
g

£ L) wacos
;uggmmmjﬁj - =g
NSy gl ggds
fienit 2o 52
-t:] . T
= s e

<l @F Q= & 25



Conclusiones

éInfecciones endémicas o estacionales a lo largo de todo el afo?

Las vacunas actuales frente a dmicron son poco efectivas frente a infeccidon (especialmente en

ninos) pero muy efectivas frente a enfermedad grave (también en nifios)
Un escenario de vacunacion anual, complicara la inmunizacion de los nifios
Es necesario combatir la falsa informacion sobre las vacunas

Nuevas vacunas gue complementen a las actuales
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Muchas gracias
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