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La Real Academia de Medicina de Zaragoza 

celebrará Sesión Científica, 
el próximo 4 de febrero, jueves, a las 19:30 horas,  

 
Impartirá la conferencia el 

 

Ilmo. Sr. D. Carlos Martín Montañés 
Académico de Número  

 
con el título 

 
Investigación y desarrollo de nuevas vacunas contra la COVID-19 

 
Zaragoza, febrero 2021  

 
Sesión telemática que, por el contexto sanitario, se accederá vía Zoom en el enlace: 

 
https://zoom.us/j/5961643232?pwd=bkE5U0huYW05ZFl5b1F6b1dJNzh4Zz09 
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31 Diciembre 2019  primeros casos  
Neumonia: SARS en  Wuham (China)  

 10 Febrero 2020 los casos disminuían 

75.705 casos, 11.864 graves  
2.123 fallecidos (2,8%) 

1-20 años pocos casos 
Gravedad mayores 60 años  
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NEUMONÍA	WUHAM	
8	Diciembre	2019	
31	Diciembre		
China	informa	OMS	
ENFERMEDAD:	
COVID-19	
	

SECUENCIACIÓN	SARS-COV-2	
10	Enero	2020	
	

OMS	DECLARA	LA	PANDEMIA	COVID-19	
11	Marzo	2020	
		

DIAGNÓSTICO	PCR	
13	Enero	2020	

SARS-CoV-2	-	COVID-19	

2020	 Febrero		2021	

RAMZ	Carlos	Martín	
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ESPAÑA:	2.9	millones	casos	COVID-19 	más	de	60.000	muertes	(más	de	34	Millones	de	test	diagnósticos)	
	Aragón:	100.000	casos	confirmados		3.000	muertes	(más	de	600.000	test	diagnósticos	14%	+)	
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HIGIENE, VACUNAS, ANTIBIOTICOS 
permiten  que hoy podamos vivir en sociedad   

La HIGIENE: 
Ha contribuido enormemente al aumento de la esperanza de vida, saneamiento, agua potable…..    

Los ANTIBIOTICOS: 
Generan resistencias, se necesitan nuevos antibióticos……… 
  

Las VACUNAS: 
Controlan las enfermedades infecciosas por largo tiempo sin generar resistencias 

Antimicrobial resistance and the role of vaccines.  
 Bloom /Salisbury/ Rappuoli PNAS 2018 
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J.	Snow	Epidemia	de	Cólera	Londres	(1854)	Broad	Street	

E.	Jenner	(1796)	Vacuna	viruela	.	Expedición	Vacuna:		
	 	Distribución	Universal	(1803-1808)		

Penicilina	(1928)	
A.	Fleming	

Estreptomicina	(194)4	
Waksman	/Schatz	
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 VACUNAS CLÁSICA: Inactivadas, Atenuadas , Subunidades y en los últimos 30 años  
NUEVAS TECNOLOGÍAS, DNA Recombinante, Vacunas Conjugadas, Vacunología Reversa 

Rino Rappuoli  
 

RAMZ	Carlos	Martín	4	Febrero	2021		
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ESPAÑA	UNA	DE	LAS	COBERTURAS	VACUNALES	MAYORES	DEL	MUNDO	

https://vacunasaep.org/	
CALEDARIO	VACUNAL	2021	

RAMZ	Carlos	Martín	4	Febrero	2021		



The International Vaccine Institute 	EU	ADITEC:	joining	forces	for	next-generation	vaccines	

NUEVAS	TECNOLOGIAS		

NUEVOS		
ADYUVANTES		

11	
Rino Rappuoli 	

ACIDOS	
NUCLEICOS		

ACIDOS		
NUCLEICOS	

ADN	

NO	EXISTÍAN	VACUNAS	
LICENCIADAS	PARA	HUMANOS	
	

	ARN		
	

VECTORES		
VIRALES	

VECTORES		
VIRALES	

VIRUS	RECOMBINANTES	:	POXVIRUS	(Vaccinia)	,	ADENOVIRUS		
	ESTOMATITIS,(EBOLA)		
NO	USO	EN	VACUNAS	DEL	CALENDARIO	VACUNAL		(EBOLA)	
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The	Architecture	of	SARS-CoV-2	Transcriptome.	Kim	et	al	Cell	2020	

VACUNAS	COVID-19	INVESTIGACIÓN	DESARROLLO	CLÍNICO:	
COMPOSICIÓN	DEL	VIRUS	SARS-COV-2	
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Carlos	Martín	13		Enero	2021		

Proteina S 

VACUNA	

DIAGNÓSTICO	POR	PCR	

ARN+	



DESARROLLO DE UNA NUEVA VACUNA: 
Media 15-20 años (800-1.000 M$)  

R&D PRECLINICA	

5-10 años 

5 años 
5 años 

CLINICA 

DECENAS  CENTENAS    MILES           

CENTENAS		
DE	CANDIDATOS	

1.5 años           EBOLA 

X 10 X 100 
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MILLONES	

FASE  IV 
 
FARMACO- 
VIGILANCIA 
 
Seguridad 
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FASE  I  
SEGURIDAD 

FASE  III  
EFICACIA 
 (seguridad)   

FASE  II  
INMUNIDAD 
 (seguridad)  
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	VACUNAS	COVID-19	MAS	AVANZAS	EN	FASE	3	(EFICACIA)	

	
ACIDOS	NUCLEICOS	(ARN):	Pfizer-Biontech,	Moderna,	CureVac	

	 	 	 	 	USA,	Alemania	
	
	
VECTORES	VIRALES:	Oxford-Astra	Zeneca:	UK,	J&J:	USA,	 	 	

	 	 	Gamaleya:	Rusia,	CanSino:	China	
	
	
SUBUNIDAD	PROTEICA:	Novavax:	USA,	Sanofi:	Francia		
	
	
	
INACTIVADAS	SARS-CoV-2:	Sinopharm,	Sinovac:	China,	Bharat:	India	
		
		

		/	
RAMZ	Carlos	Martín	4	Febrero	2021		
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MARIO	VICIOSA:	https://www.newtral.es/escapados-peloton-y-excesos-en-la-carrera-de-la-vacuna-de-covid-19/20200517/	



ESTRATEGIA	OCCIDENTE		
Para	el	Desarrollo	de	una	Nueva	Vacuna	contra	SARS-CoV-2		
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6	VACUNAS	FINALISTAS:	
		

2	ARN		
2	VECTORES	VIRALES	 		
2	SUBUNIDADES	PROTEINA	

		
	 	 		

En Estados Unidos, la administración Trump 
concedió 10.800 Millones de dólares 
“Operation Warp Speed”  para acelerar la I+D 
de vacunas COVID-19	

NUEVAS	TECNOLOGÍAS	
Grandes	Compañías	Farmacéuticas	

	(Big	Pharma)		RAMZ	Carlos	Martín	4	Febrero	2021		



6 FINALISTAS  
WARP SPEED 
“Velocidad de la Luz” 
 
5 Hoy en  Fase 3 de  
 
Eficacia 

VECTOR	VIRAL	:	
ADENOVIRUS	
(gen	S)		

PROTEÍNA	“S”	
/	ADYUVANTE	
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Proteina S 

ACIDO	NUCLEICO:	
	ARNm	(S)	
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CEPI:	The	Coalition	for	Epidemic	Preparedness	Innovations	

RAMZ	Carlos	Martín	4	Febrero	2021		
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Phase	I	 Phase	I/II	 Phase	II	 Phase	II/III	 Phase	III	

Viral	
vectors	

RNA	

DNA	

Protein-
based	

Inactivated	

     Shenzhen 
GIMI - aAPC 

Cansino  
Ad52 

Sinovac 
 Biotech 

CNBG,   
WIBP4 

    Moderna  
mRNA-1273 

 AstraZeneca 
    AZD1222 

 VLP 
Medicago 

  Queensland  
       Sclamp 

Clover   
SCB-2019 

Walvax  
Biotech mRNA 

CureVac   
CVnCoV 

  Gamaleya   
  rAd5, rAd263 

   Shenzhen  
   GIMI - LV 

Cadila   
ZyCoV-D 

Osaka /   
AnGes - AG0301 

Genexine   
GX-19 

Inovio  
INO-4800 

Novavax  
NVX-CoV2373 

IMB 
CAMS 

  Anhui Zhifei 
  Recombinant 

Pfizer  
 BNT162 Imperial   

saRNA 

Janssen  
Ad26.COV2-S 

Bharat  
BBV 152 

COVAX-funded 

COVID-19 current vaccine clinical development pipeline – 
confirmed commencement of dosing 

1 Distinct form CEPI-funded programme 
2 Cansino has been approved for military use in China 
3 Gamaleya (rAd5, rAd26) has been conditionally registered in Russia.  
4 Emergency use approval in China and UAE 

Arcturus  
ARCT-021 

     ReiThera 
Srl - GRAd-COV2 

     Merck –  
TMV-083 

  FBRI SRC   
  EpiVacCorona  

Sichuan 
RBD 

Vaxine      
Covax-19 

  Finlay 
  Soberana 01 

  SpyBio / SII 
  VLP-Spycatcher 

  Sanofi / GSK 
  VLP-Spycatcher 

Wantai / U.HK 
LAIV DelNS11  

CNBG,   
BIBP4 

The	Coalition	for	Epidemic	Preparedness	Innovations	(CEPI)		
global	partnership	launched		in	2017	to	develop	vaccines	to	stop	future	epidemics		
New	vaccines	for	a	safer	world	RAMZ	Carlos	Martín	4	Febrero	2021		
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VACUNAS	COVID-19	ACIDOS	NUCLEICOS	ARN:	ARN	mensajero	
Proteína	“S”	de	SARS-CoV-2:		
2	CANDIDATOS	FASE	3:	Aprobados	Uso	Emergencia	FDA	y	EMA	

ARNm		prot	”S”	

Callaway	E.	Nature	2020		

RAMZ	Carlos	Martín	4	Febrero	2021		
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VACUNAS	COVID-19	ACIDOS	NUCLEICOS	ARNm	 ARN		

Callaway	E.	Nature	2020		

Jackson et al. The promise of mRNA vaccines: a biotech and industrial perspective. 
 npj Vaccines 5, 11 (2020). https://doi.org/10.1038/s41541-020-0159-8	

ARN	 i ndu c e	 una	 f u e r t e	
respuesta	celular	inmunogénica		
	
Investigación	básica	anterior:	
K a r i k o 	 y 	 c o l . 	 ( 2 0 0 8 )	 y		
Durbin	y	col.	(2016),		
	
Nucleósidos	modificados		
1-metil-3ʹ-pseudouridina	
N o	 i n d u c e n	 r e s p u e s t a	
inmunogénica	contra	el	RNA	
	
Además	 aumenta	 la	 capacidad	
de	traducción!!	

RAMZ	Carlos	Martín	4	Febrero	2021		
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VACUNAS	COVID-19	ACIDOS	NUCLEICOS	ARNm	

CONSTRUCCION	mRNA:	
Traducción	a	Proteína	S	

Administración	
LIPOSOMAS		

Secuencia	original	
1273	Aminoácido	codifica	glicoproteína	S		
K	(lisina)	y	V	(valina)		se	mutaron	a	P	(prolina)		
conformación	de	la	proteína	S		
antigenicidad	óptima	
Wrapp	y	col.	(2020).	

CONFIGURACIÓN	OPTIMA	
Proteína	S	

NEJM	Polack	et	al	Dic	2020		

RAMZ	Carlos	Martín	4	Febrero	2021		
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https://vacunasaep.org/profesionales/noticias/covid-vacunas-ARN-mRNA-1273-Moderna	

MRNA-1273	DE	MODERNA	
NEJM	Baden	et	al.	http://doi.org/10.1056/NEJMoa2035389	Dec	2020	
AUTORIZACIÓN	EUA:	FDA	19	Dic	2020	
	EMA:	6	ENERO	2021	
	

https://vacunasaep.org/profesionales/noticias/covid-vacunas-ARN-BNT162b2-BioNTech-Pfizer#aprobacionEMA	

BNT162B2	(Comimatry)	DE	BIONTECH	Y	PFIZER	
NEJM	Polack	et	al	http://doi.org/10.1056/NEJMoa2034	Dec	2020	
AUTORIZACIÓN	EUA:	FDA	14	Dic	2020		
EMA:	21	DICIEMBRE	2020		

	2	dosis,	21	días	días	intervalo	(30	μg)		
(-80ºC)	
1:1	randomización	placebo	
	
n=	43.538	participantes	(+38.955	recibieron	2	dosis)	
	
95%	eficacia		(+94%	>65yrs)	
(basados	en		170	casos)	8	casos	en	vacunados		
Target:	162	cases7	días	2nd	dosis	
	
Seguridad	:	Similar	ambos	grupos	4	Meses	
DURACIÓN	ESTUDIO:	2	AÑOS	
	

2	dosis,	28	días	intervalo	(100	μg)	
(-20ºC)	
1:1	randomización	placebo	
	
n	=	30.420		participantes(15.210	recibieron	2	dosis)	
	
94.1%	eficacia	
(basada	en	185	casos)	11	casos	en	vacunados		
Target:	151	cases	14	días		2nd	dosis	
	
Seguridad	:	Similar	ambos	grupos	4	Meses		
DURACIÓN	ESTUDIO:	2	AÑOS	
	

RAMZ	Carlos	Martín	4	Febrero	2021		
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MRNA-1273	DE	MODERNA	BNT162B2	(Comimatry)	DE	BIONTECH	Y	PFIZER	

Efficacy	of	BNT162b2	against	Covid-19	after	the	First	Dose.	
Cumulative	incidence	of	Covid-19	events		

RAMZ	Carlos	Martín	4	Febrero	2021		
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INVESTIGACION	 Y	 DESARROLLO:	
VACUNAS	COVID-19	
MAYOR	 AVANCE	 DE	 LA	
CIENCIA	AÑO	2020	

31	 Enero	 2021	 The	 world	 has	 now	 administered	 almost	 as	
many	vaccine	shots	as	confirmed	covid-19	infections,		
~100	M	!	 	Only	7.700	M	to	go!								@EricTopol		
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La	Unión	Europea	ya	ha	firmado	contratos	de	compra	anticipados	con	AstraZeneca/Oxford,	BioNTech/Pfizer,	J&J/
Janssen	y	Sanofi/GSK,	un	acuerdo	previo	con	Curevac	y	está	en	negociación	con		Moderna		y	Novavax.	

25	noviembre	2020	
Fuente:	Ministerio	de	Sanidad	
El	Ministerio	de	Sanidad	da	a	conocer	la	estrategia	de	vacunación	frente	a	la	covid	

	

ESTRATEGIA	DE	VACUNACIÓN		
COVID-19	ESPAÑA	

	

(Vacuna	Subunidad)		

RAMZ	Carlos	Martín	4	Febrero	2021		
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ChAdOx1	
CHIMPANCE	RECOMBINANTE	

VACUNAS	COVID-19		VECTORES	VIRALES:		ADENOVIRUS		gen		
que	codifica	PROTEÍNA		S	de	SARS-CoV-2:	4	CANDIDATOS	FASE	3	

Gen	proteína	”S”	

Adenovirus	

Callaway	E.	Nature	2020		

1011	viral	particles	vector		rChAd	/2	dosis	

rAd5	/	rAd26	
HUMANO	RECOMBINANTE	

1010	viral	particles	VECTORES		rAd5	/	rAD26	
	2	dosis	

rAd26	
HUMANO	RECOMBINANTE	

5x	1010	viral	particles	rAd26	/	1	dosis	

rAd5	
HUMANO	RECOMBINANTE	

x	viral	particles	rAd26	/	2	dosis	
RAMZ	Carlos	Martín	4	Febrero	2021		
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https://vacunasaep.org/profesionales/noticias/covid-vacunas-vector-viral-ChAdOx1-Oxford-AstraZeneca	

RAMZ	Carlos	Martín	4	Febrero	2021		

VECTOR	VIRAL:		ADENOVIRUS	ChAdOx1		
CHIMPANCE	RECOMBINANTE				gen	que	codifica	PROTEÍNA		S	

VECTORES	VIRALES:		ADENOVIRUS		rAd5	/	rAd26RECOMBINANTE				gen	que	codifica	PROTEÍNA		S	



	
Adenovirus	rAd	26	and	rAd	5	
	(full	S	GP)		
1011	viral	particles	/	dose	
	
2	dosis,	21	días	de	intervalo	
	
3:1	randomización(20.000	recibieron		1	dosis,	
16.000	2	dosis)placebo	n=	40.000		participantes	
	
	
91,6%	Eficacia		
21  días	1ª	dosis	
Basados	en	4.902	casos	placebo	y	62	en	
vacunados		
	
Duración	estudio	:	6	meses	
	
	
	
	
	
	

Adenovirus	ChAdOx1	vector	(full	length	S	GP)		
5x1010	virus	particles	/	standard	dose	
(low	dose	2x1010	virus	particles)	
	
1	o	2	dosis,	28	días	intervalo	
	
1:1	randomización	
Vacuna	meningococo	ACWY	
grupo	control!	
n=	23.848	+	11.636	Participantes	
	
70.4%	Eficacia	
62%	(1d&1d	standard	dose	)		
90%	(1/2d&1d	first	dose	low)	
(basado	en	131	casos)	30	casos	en	vacunados	
Duración	estudio:	1	año	
	
	
	

	

www.thelancet.com	Published		
online	December	8,	2020	(interim	analysis)				

RAMZ	Carlos	Martín	4	Febrero	2021		

www.thelancet.com	Published		
online	February	2,	2021	(interim	analysis)				

PCR+	



31	

These	showed	a	59.5%	reduction	in	the	number	of	symptomatic	COVID-19	cases	in	people	given	the	vaccine	(64	of	5,258	
got	COVID-19	with	symptoms)	compared	with	people	given	control	injections	(154	of	5,210	got	COVID-19	with	symptoms).	
This	means	that	the	vaccine	demonstrated	around	a	60%	efficacy	in	the	clinical	trials.	
studies	were	between	18	and	55	years	old	
as	two	injections	into	the	arm,	the	second	between	4	to	12	weeks	after	the	first	
	

	The	safety	and	effectiveness	of	the	vaccine	will	continue	to	
be	monitored	as	 it	 is	 used	across	 the	EU,	 through	 the	 	 EU	
pharmacovigilance	 system	 and	 additional	 studies	 by	 the	
company	and	by	European	authorities.	

CONDITIONAL	MARKETING	AUTHORISATION	
The	European	Commission	will	now	FAST-TRACK	the	decision-
making	process	to	grant	a	decision	on	the	conditional	
marketing	authorisation	for	COVID-19	Vaccine	AstraZeneca,	
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IMPORTANCIA	DE	QUE	LOS	ESTUDIOS	DOBLE	CIEGO	EN	MARCHA	DEBEN	
CONTINUAR		PARA	CONOCER	LA	EFICACIA	Y	SEGURIDAD	A	LARGO	PLAZO	

The	members	of	the	WHO	Ad	Hoc	Expert	Group	on	the	Next	
Steps	for	Covid-19	Vaccine	Evaluation	

8	Diciembre		

RAMZ	Carlos	Martín	4	Febrero	2021		



VACUNAS	Y	NUEVAS	VARIANTES	SARS-Cov2	
	

Epidemiologists	 studying	 the	 growth	 of	 	 	 	 	 	 UK	 B.1.1.7	 variant	 	 in	 the	 United	 Kingdom	
have	estimated	that	it	is	around	50%	more	transmissible	than	existing	viruses	in	circulation2	8	
changes	that	affect	the	spike	protein,	and	several	more	in	other	genes;	samples	of	the		
																					South	African	501Y.V2	variant	carry	up	to	9	changes	to	the	spike	protein.	

doi: https://doi.org/10.1038/d41586-021-00031-0	

https://jamanetwork.com/journals/jama/fullarticle/2775006	
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jueves,	7	de	enero	de	2021	Ignacio	Lopez	Goñi	
La	complejidad	de	las	nuevas	variantes	del	coronavirus	
¿Variantes	o	cepas?		
	

https://microbioun.blogspot.com/	

Variante implica diferencias en la secuencia del genoma, debido a mutaciones.  
Cepa es una variante en la que se demuestran cambios en su biología  
(antigenicidad, transmisibilidad, virulencia, …). Por e momento, variantes. 
 
Mutación	D614G,  Mutación	N453Y	(DK	visones	),	Mutación	N501Y	(UK	28%	casos	),			Mutación	501.V2	(SA)	
614:	aspártico	(D)	por	una	glicina	(G)	/		453:	asparragina	(N)	por	una	tirosina	(Y)	/	501:	asparragina	(N)	por	una	tirosina	(Y)	

	RAMZ	Carlos	Martín	4	Febrero	2021		
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https://nextstrain.org/ncov/global?l=radial	

RAMZ	Carlos	Martín	4	Febrero	2021		

Mutación	501Y.V1	(UK)		

Mutación	501Y.	V2	(SA)		



36	

29	Enero	2021	
	
	
					1 ⃣			L@EMA_News	
	 	aprueba	la	vacuna	de	#AstraZeneca	

	 	 	 	(Oxford)		
	
					2 ⃣			1	dosis	de	#Johnson	and	Johnson	muestra	

	una	eficacia	del	60-70%	en	fase	III		
	
					3 ⃣		La	vacuna	de	#	Novavax	muestra	una	

	eficacia	del	90%	en	fase	III	
	
2	Febrero	2021		

	-	Publicación	Lancet	Sputnik	V	:	92%	
	

VECTOR	VIRAL		
ADENOVIRUS		rAd26			
	gen	que	codifica	PROTEÍNA		S	
		

66%	PROTECCION:	
	
		
72%	en	USA	
57%	Sudáfrica		
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29	Enero	2021	

Análisis	62	casos	COVID-19	(61	medio	o	moderado	1	grave):		
56	Placebo/	en	NVX-CoV2373	
	
Eficacia	89.3%	(95%	CI:75.2-95.4)		
Eficacia	50%	Variante	Sudáfricana		

VACUNAS	SUBUNIDAD	PROTEÍNA	“S”	+	ADJUVANTE	



8	Oct	2020		 Variabilidad	proteína	S	SARS-CoV-2	
VIGILAR	MUY	DE	CERCA		

	
	
bioRxiv	January	7,	2021.	;	https://doi.org/10.1101/2021.01.07.425740doi:	
bioRxiv	preprint		
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•  ¿	CAMBIOS	EN	LA	PRODUCCIÓN	?	
•  ¿		AUTORIZACION	USO	:	FASE	3?	
•  ¿	INMUNIDAD	PREVIA	OTRAS	VACUNAS?	

Lancet	Respiratory	Medicine		29	Enero	2021	



PREVISIÓN DE PRODUCCIÓN  

	
2020	
	50	millones	dosis	
	
2021		
1.3	Mil	millones	dosis	

	
2020		
20	millones	dosis	
	
2021	
1	Mil	millones	dosis	
	

	
2020	
	10	millones	dosis	
	
2021		
500	millones	
/	Mil	millones	dosis		
(fabricación	fuera	de	Rusia)	

	
2020		
50	millones	dosis	
	
2021	
500	millones	dosis	
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2.0	Mil	millones	dosis	
+	125	M		(Sanofi,	Frankfurt),	Alemania	
+	Novartis	(Stein	,	Suiza)	
+	Nueva	planta	Malbourg	Alemania	
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ENORME RETO DE LOGISTICA  



	Joachim	Hombach,Immunization,	Vaccines	&	Biologicals	WHO	Nov	2020	

ENORME RETO DE PLANIFICACION  
ESTRATEGIA DE VACUNACIÓN 

Experiencia	Gripe		

SEGÚN	DISPONIBILIDAD	DE	LA	VACUNA		
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ESTRATEGIA DE ERRADICACIÓN: POLIO 

1957	Sabin		
Vacuna	Polio		
Atenuada	
(Via	oral)	OPV	
	

1952		Salk		
Vacuna	polio	inactivada	(via	intramuscular)	IPV	
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ESTRATEGIA DE ERRADICACIÓN: POLIO 

1957	Sabin		
Vacuna	Polio		
Atenuada	
(Via	oral)	OPV	
	

1952		Salk		
Vacuna	polio	inactivada	(via	intramuscular)	IPV	
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ESTRATEGIA	DE	ORIENTE		
Para	el	desarrollo	de	una	nueva	vacuna	contra	SARS-CoV-2		

VECTORES	VIRALES	 	 	4	(1)	
RNA 	 	 	 	1	
SUBUNIDADES	PROTEINA	 	3	
INACTIVADAS	 	 	 	4	(3)	

CHINA	12	VACUNAS	EN	CLINICA		

4	CANDIDATOS	FASE	3	

RAMZ	Carlos	Martín	4	Febrero	2021		
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VACUNAS	COVID-19		SARS-CoV-2		
VIRUS	COMPLETO:	INACTIVADO:	4	CANDIDATOS	FASE	3		

Wang	et	al.,	2020,	Cell	182,	713–721	August	6,	2020		

Virus	Inactivado	

Callaway	E.	Nature	2020		
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SARS-CoV-2	INACTIVADO	
(beta	propiolactone)	
+	
ADJUVANTE	
(Sales	de	Aluminio)		 Ad5	virus		

expresando	“S”		
SARS-Cov-2	

SCIENCE		
By	Jon	Cohen	Nov.	25,	2020	
doi:10.1126/science.abf8838	

DISEÑO DE LOS ESTUDIOS FASE 3 EFICACIA  
	

(Sinopharm)	
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https://www.nytimes.com/2020/12/08/world/chinese-vaccine-is-86-percent-effective-says-uae-
where-trials-were-held.html?referringSource=articleShare	
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No	Antibody-dependent	enhancement	(ADE)	detected		

RAMZ	Carlos	Martín	4	Febrero	2021		

VIRUS	COMPLETO:	INACTIVADO	
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VIRUS	COMPLETO:	INACTIVADO	



https://valneva.com/research-development/covid-19-vla2001/	
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VIRUS	COMPLETO:	INACTIVADO	
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VIRUS	COMPLETO:	INACTIVADO	



clinical-trial holds in future. The transparency 
bar should be set much higher than this latest 
example, says Kieny. “When, ultimately, a vac-
cine will be made available, public trust will be 
paramount to ensure public-health impact. 
And trust needs transparency.”

Leading vaccine
The vaccine, AZD1222, is one of the leading 
candidates being developed to protect against 
the virus that causes COVID-19, and one of a 
handful of immunizations in the final stages 
of clinical testing. The pause in global trials 
sent a shudder around the world.

Such a quick resumption of the trials was the 
most likely outcome, says Paul Griffin, an infec-
tious-diseases researcher at the University of 
Queensland in Brisbane, Australia. In large 
trials, adverse medical events in volunteers 
are common, and trial holds are designed to 
ensure that such events are investigated and 
volunteers are protected, he says. But, most 
often, it is later decided that the event was 
probably not related to participation in the 
trial and does not pose a safety concern to the 
rest of the volunteers, says Griffin. That seems 
to be what has occurred in this case, he says.

It can be difficult to pin down the cause of 
adverse events, says Jonathan Kimmelman, a 
bioethicist who studies clinical trials at McGill 
University in Montreal, Canada. “Often, the 
best you can do is say that there is a possible 
link, and then proceed with collecting more 
data and monitoring outcomes,” he says.

The University of Oxford said in a press 
release on 12 September that the pause, which 
applied to all trials of the vaccine, was neces-
sary “to allow the review of safety data by an 
independent safety review committee, and 
the national regulators”.

“The independent review process has con-
cluded and following the recommendations 
of both the independent safety review com-
mittee and the UK regulator, the MHRA [Med-
icines and Healthcare products Regulatory 
Agency], the trials will recommence in the UK,” 
the statement reads. The university also said 
that it cannot disclose medical information 
about the participant’s illness for reasons of 
confidentiality.

It’s appropriate not to disclose information, 
for patient confidentiality and to ensure valid 
interpretation of the trial results, says Kristine 
Macartney, the director of Australia’s National 
Centre for Immunisation Research and Surveil-
lance in Sydney.

Lack of details
But Paul Komesaroff, a physician and bio-
ethicist at Monash University in Melbourne, 
Australia, questions the university’s claim 
that it could not release information about 
the adverse event on the basis of confidenti-
ality. It is possible to provide information in 
a manner that avoids identifying a particular 

individual, but still provides a summary of the 
clinical issues that arose, and the conclusions 
the committee reached about the implications 
for the study, he says. “It is of concern that they 
sought to avoid doing so,” says Komesaroff.

The University of Oxford and AstraZeneca 
have not yet responded to requests for com-
ment on this criticism. 

Although the university and AstraZeneca 
have not released information about the 
adverse event to the public, Pascal Soriot, 
AstraZeneca’s chief executive, reportedly 
told investors on a telephone call last week 
that a person in the UK trials had developed 
symptoms of transverse myelitis, according 
to health-news website STAT. This condition 
involves inflammation of the spinal cord, 
which can be triggered by viruses.

But other scientists say there is a good rea-
son why the company hasn’t released more 
details. If information about the trials is 

released prematurely, it could present a bias 
to the clinicians involved in them, says Griffin. 
The integrity of the trials is on the line, he adds.
Griffin expects the pause to have little impact 
on the UK trials’ overall timeline.  

But it has not been reported when trials of 
the vaccine in the United States and South 
Africa will restart. A spokesperson for Astra-
Zeneca told Nature that the company “will be 
guided by health authorities across the globe 
as to when other clinical trials of the vaccine 
can resume”.

So far, some 18,000 people globally have 
received the vaccine. Phase III efficacy trials in 
the United Kingdom, which began in June, aim 
to recruit 10,000 people, and a phase III trial 
in Brazil hopes to recruit 5,000 participants. 
The US trial, which started in August, is aim-
ing to recruit 30,000 participants. A phase I/II 
safety and efficacy trial in South Africa wants 
to recruit 2,000 volunteers.

Small developers struggle to get their candidates 
noticed, but they’ll be crucial if front runners stumble.

THE UNDERDOG COVID-19 
VACCINES THAT THE 
WORLD MIGHT NEED

By Ewen Callaway

When it comes to developing 
vaccines, Peter Palese is no slouch. 
A virologist at Icahn School of 
Medicine at Mount Sinai in New 
York City, he pioneered genetics 

techniques that are used to make some of the 
billions of influenza vaccine doses produced 
annually, and his team has won millions of 
dollars to develop a universal flu jab.

Palese is developing a COVID-19 vaccine, 
too. It consists of a bird virus that has been 
genetically modified to make a protein found 
on the surface of SARS-CoV-2. The vaccine fully 
protects mice from an experimental model 
of COVID-19, according to a preprint1 (the 
research has not yet been peer reviewed). 
It also grows in chicken eggs, like most flu 
vaccines, so manufacturing could be ramped 
up using tried-and-tested technology.

Despite its potential, Palese’s vaccine has 
struggled to gain the attention and funding 
needed to progress to human trials. “We 
thought this would be the best thing after 
sliced bread, and people would break down 
our doors to get it. That’s not the case. We are 
very disappointed,” he says.

As leading drug and biotechnology 

companies rush their COVID-19 vaccines 
through clinical trials and eye up fast-track 
regulatory authorization, dozens of underdog 
vaccines such as Palese’s have stalled, or are 
advancing along a slower, more conventional 
path.

Scientists acknowledge that it would be a 
waste of resources to take every candidate to 
clinical trials. But they argue that it’s essential 
to have a diverse selection of COVID-19 vac-
cines in development. Early favourites could 
fail, confer only partial protection or work 
poorly in certain age groups; high costs and 
other barriers might make some of the front 
runners unsuitable for wide-scale deployment 
in lower-income countries.

“Everyone is rooting for them to succeed 
beyond anyone’s expectation, but it’s prudent 
to think about what happens if they don’t,” says 
Dave O’Connor, a virologist at the University 
of Wisconsin–Madison. “We need to make sure 
we have back-up plans — and back-up plans to 
those back-up plans.”

Dozens of candidates
There are more than 320 COVID-19 vaccines 
in development, according to a tally by the 
Coalition for Epidemic Preparedness Innova-
tion (CEPI) in Oslo, a fund created to finance 
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Investigación	Pública,	pequeñas	 industrias	 farmacéuticas,	 tratan	
de	conseguir	candidatos	diferentes,		

INDUSTRIA	FARMACEUTICA	(BIG	PHARMA):		MEDIOS	FINANCIEROS	!!!	NATURE	9	Septiembre	2020		
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Investigación en vacunas contra SARS-CoV-2 en España	

CANDIDATOS A VACUNA contra SARS-CoV-2 : Evaluación Preclínica 



Investigación en vacunas contra SARS-CoV-2 en España	

	
VACUNA	SUBUNIDAD	Virus	de	la	Vacuna	(MVA	
VIRUS	DE	LA	VACUNA)	expresando	proteínas	de		
SARS-CoV-2		
MARIANO	ESTEBAN,	CSIC/CNB.	
	

CANDIDATOS A VACUNA contra SARS-CoV-2 : Evaluación Preclínica 

	VECTORES	VIRALES		

 

Jan	7;JVI.02260-20.	doi:	10.1128/JVI.02260-20.	
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Juan	Garcia	Arriaza	



Investigación en vacunas contra SARS-CoV-2 en España	

CANDIDATOS A VACUNA contra SARS-CoV-2 : Evaluación Preclínica 

VIRUS	ATENUADO	SARS-CoV-2	
	 	 	 		genéticamente	modificado.		

LUIS	ENJUANES,	
	CSIC/CNB.		
	

Delección		en	el	gen	
E	+	delecciones	otros	
genes	estructurales	
(seguridad)	
	
SARS-Cov-1	
MERS		

VIVA-	ATENUADA	 ¿	ADMINISTRACIÓN	
MUCOSAL	?	

RAMZ	Carlos	Martín	4	Febrero	2021		

Isabel	Sola	
Sonia	Zuñiga	
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3	FEB	2021	-	09:35	CET	
	



Antes de que la pandemia llegara oficialmente y el reloj de las muertes empezara a correr desbocado, ellos ya 
habían dado un paso al frente para ir a la guerra que estaba al caer. Se llaman Mariano Esteban (76 años),  
Luis Enjuanes (75) y Vicente Larraga (72). TRES JUBILADOS que valen oro. TRES MENTES MARAVILLOSAS.	

EL	MUNDO	14	Diciembre	2020		
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LUIS	ENJUANES	

MARIANO	ESTEBAN	

VICENTE	LARRAGA	

Planeta	Calleja	4:	
	Especial	COVID-19	
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https://www.aeped.es/sites/default/files/20201229_manifiesto_vacunascovid19.pdf	



INICIO	VACUNACION	ESPAÑA:	
	5	Enero	2021		
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“
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NOVAVAX	

MODERNA	

BHARAT	

PFZIER		
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RESUMEN	DE	LOS	ESTUDIOS	DE	EFICACIA	DE	LAS	NUEVAS	
VACUNAS		COVID-19	a	31	Enero	2021:	

31	ENERO	2021	

Jamie	Triccas@TricckyLab	COVID-19	vaccine	efficacy,	the	story	so	far..	#COVID19	#CovidVaccine	

Inactivated	
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Vaccine	 confidence	 depends	 on	 trust	 in	 the	
safety	 and	 efficacy	 of	 the	 products	
themselves,	 trust	 in	 vaccine	 manufacturers	
and	 the	 clinicians	who	administer	 vac-	 cines,	
and	 trust	 in	 policymakers	 who	 assess	 the	
sc ient i f i c	 ev idence	 and	 promulgate	
vaccination	recommendations.		

LA	CONFIANZA	EN	LAS	VACUNAS	DEPENDE	DE	LA	CONFIANZA:		
•  En	la	seguridad	y	eficacia	de	los	productos	mismos	
•  La	confianza	en	los	fabricantes	de	vacunas		
•  En		los	médicos	que	administran	las	vacunas,	y	
•  La	confianza	en	quien	formula	las	políticas	de	vacunación	que	deben:	

•  Garantizar	la	evidencia	científica	y		
•  Promulgar	las	recomendaciones	de	vacunación	



26	de	Marzo	,	1953:	
Jonas	Salk	anuncia	
El	descubrimiento	de	la	vacuna	de	la		polio	y	empiezan	las	campañas	de	vacunacición		masivas		

Carlos	Martín	13		Enero	2021		
65	

3	Diciembre	2020	Los		Expresidentes-Obama-Bush-y-Clinton-se-ofrecen-como-
voluntarios-para-vacunarse-contra-el-coronavirus-publicamente	
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¿ESTAMOS	APRENDIENDO	DE	ESTA	PANDEMIA?	
¿NOS	ESTAMOS	PREPARANDO	PARA	OTRA	POSIBLE	PANDEMIA?	
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	MUCHAS		GRACIAS		
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