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Desarrollo tradicional de vacunas vs estrategia en pandemia 

N Lurie et al. N Engl J Med 2020;382:1969-1973. 

15 años 

10 a 18 meses 



Vacunas SARS-CoV-2 con fase 3 en curso 

Funk. Frontiers in Pharmacology. 2020; 11:937. 

Moderna 
Pfizer-BioNTech 

Oxford/ AztraZeneca 
Sputnik-V (Ad5,Ad26) 

CanSino-Bio 
J&J, Janssen 

CoronoVac (Sinovac) 
Sinopharm-Wuhan 

Bharat Biotech 

ZyCoV-D 
(intradérmica) 

Novavax 



Vacunas SARS-CoV-2 mRNA 

Tipo de vacuna Etapa 

mRNA 
Nanoparticulas 

BNT 162 
Pfizer-BioNTech  
(USA-Alemania) 

Fase 3 
Autorización uso 
emergencia 

mRNA 
Nanoparticulas 

mRNA-1273 
Moderna 
(USA) 

Fase 3 
Autorización uso 
emergencia 



Vacunas mRNA SARS-CoV-2 



Vacunas mRNA SARS-CoV-2 



Vacunas mRNA SARS-CoV-2 

95 %  7 días post 2ª dosis (P < .0001) 94.1% 14 días post 2ª dosis (P < .001) 



Vacuna BNT162b2 en vida real: Israel 



N Dagan et al. N Engl J Med 2021 

Vacuna BNT162b2 Israel: incidencia acumulativa de 5 outcomes  
 



N Dagan et al. N Engl J Med 2021 

Vacuna BNT162b2 Israel: incidencia acumulativa de 5 outcomes  
 

Días/dosis Infección 

14 a 20 / 1ª dosis 46% 

21 a 27 /1ª dosis 60% 

> 7 / 2ª dosis 92% 

Días/dosis Sintomas 

14 a 20 / 1ª dosis 57% 

21 a 27 /1ª dosis 66% 

> 7 / 2ª dosis 94% 

Días/dosis Severo 

14 a 20 / 1ª dosis 62% 

21 a 27 /1ª dosis 80% 

> 7 / 2ª dosis 92% 

Días/dosis Hospitalización 

14 a 20 / 1ª dosis 74% 

21 a 27 /1ª dosis 78% 

> 7 / 2ª dosis 87% 

Días/dosis Muerte 

14 a 20 / 1ª dosis 72% 

21 a 27 /1ª dosis 84% 

> 7 / 2ª dosis NA 



W Daniel et al. N Engl J Med 2021, MMWR 2021 

Vacuna BNT162b2 y mRNA-1273 en vida real 

Universidad Texas, N 23234, BNT162b2  



W Daniel et al. N Engl J Med 2021, MMWR 2021 

Vacuna BNT162b2 y mRNA-1273 en vida real 

Universidad Texas, N 23234, BNT162b2  

Varios centros, 4000 personal de salud, BNT162b2 and mRNA-1273 





FDA-authorized COVID-19 vaccines are effective per real-world 
evidence synthesized across a multi-state health system 

Pawlowski et al, https://doi.org/10.1101/2021.02.15.21251623 



N Doria-Rose et al. N Engl J Med 2021.  

Ac SARS-CoV-2 post vacuna mRNA-1273 



Vacunas mRNA en mundo real 



Vacunas SARS-CoV-2con vectores virales 

Tipo de vacuna Etapa 

Adenovirus ChAdOx1 Oxford&AZ 
(Reino Unido) 
2 dosis 

Fase 3 
Autorización uso 
emergencia 

Adenovirus 26 y 5 Sputnik V  
(Rusia) 
2 dosis 

Fase 3 
Autorización uso 
emergencia 

Adenovirus 5 CanSino / Bio 
(China/Canada) 
1 dosis 

Fase 3 
Autorización uso 
emergencia 

Adenovirus 26 Janssen&JJ 
(Belgica) 
1 dosis 

Fase 3 
Autorización uso 
emergencia 



Voysey M et al, Lancet 2020,  

Eficacia Oxford / AstraZeneca 
62 a 90 % 

Vacunas SARS-CoV-2 con vectores virales 

Ensayo Fase (N) Casos 
Endpoint 1º: 

Prevención COVID-19 
14 días post 2ª dosis 

Seguridad* 

COV002 UK 
COV003 Brasil 

Dia 1/28 
≥ 18 años 
 

II/III RU 
(10,673) 

 
III Brasil 
(10,002) 

131  

Total: 70.4% (N = 11,636) 

 
1/2 y 1 dosis 

90% (n = 2741) 

 
2 dosis full (dia 1 y 28) 

 62.1% (n = 8895) 

74,341 personas/mes  
Hospitalizaciones 
-No en vacuna, 
-10 en control 
1 EA severo posible 
relacionado 

* incluyen además datos de otros 2 ensayos Fase I/II COV001 en RU y Fase  I/II COV005 en Sudáfrica. 



ChAdOx1 nCoV-19 (Oxford&Astrazeneca) 
Mundo real 

Lopez Bernal J et al, doi: https://doi.org/10.1101/2021.03.01.21252652 

Early effectiveness of COVID-19 vaccination with BNT162b2 

mRNA vaccine and ChAdOx1 adenovirus vector vaccine on 

symptomatic disease, hospitalisations and mortality in older 

adults in England 
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Vacunas SARS-CoV-2 con vectores virales 

Lagunov D et al, Lancet 2021 

25 centros en Rusia (21977) 
> 18 años, Dosis dia 1 y 21 

Endp 1º: COVID-19 21 días post 1ª dosis 
Endp 2ª: casos moderados/severos 

3/1 Vacuna/Placebo 
rAd26 y rAd5 

21997 (16501/5476) 
19866 2 dosis 
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Lagunov D et al, Lancet 2021 
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Vacunas SARS-CoV-2 con vectores virales 

Lagunov D et al, Lancet 2021 

Eficacia Sputnik V 
91,6 % (16/62) 

25 centros en Rusia (21977) 
> 18 años, Dosis dia 1 y 21 

Endp 1º: COVID-19 21 días post 1ª dosis 
Endp 2ª: casos moderados/severos 

3/1 Vacuna/Placebo 
rAd26 y rAd5 

21997 (16501/5476) 
19866 2 dosis 



Sputnik V en Rusia 



Vacunas SARS-CoV-2 con vectores virales 

8 países (19630/19691) 
> 18 años, 1 dosis 

Endp 1º: moderado o severo 
14 y 28 días de dosis  

Alguna alerta de 
seguridad 

Cumulative Incidence of Covid-19 with Onset at Least 1 
Day after Vaccination and Vaccine Efficacy over Time. 



Vacuna Virus inactivado 

Callaway E, Nature 2020 

Tipo de vacuna Etapa 

Virus inactivado Coronavac 
Sinovac 
(China) 

Fase 3 
Uso emergencia  

Virus inactivado WIBP y Sinopharm  
(Wuham, China) 

Fase 3 
Uso emergencia  
 

Virus inactivado 5 BBIBP-CorV 
Sinopharm 
(Beijing, China) 

Fase 3 
Uso emergencia  
 



Vacuna Virus inactivado: CoronaVac Fase I/II 



CoronaVac Fase I/II Chile 

Figure 2: Immunization with CoronaVac induces specific IgG against SARS-CoV-2

antigens in participants aged 18-59 and 60 after two immunizations in a 0-14 schedule.

Titers of IgG antibodies after two doses of CoronaVac were evaluated for immunized

participants (excluding seropositive participants at recruitment and placebo participants) at 0,

14, 28, and 42 days post the first immunization (p.i.) for adults aged 18-59 (A, C), and 60 (B,

D) for specific IgG against the S1-RBD (upper panel) and the N protein (lower panel) of SARS-

CoV-2. Data are expressed as the reciprocal antibody titer v/s time after the first dose. Error

bars indicate the 95% CI of the Geometric Mean Titer (GMT). The spots represent the individual

values of antibody titers, with the numbers above the spots showing the GMT estimates. The

graph illustrates the results obtained for 23 participants in the 18-59 years old group and 11

participants in the 60 years old group. A Wilcoxon test was performed to compare the samples
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Eficacia Coronavac Brasil 

Palacios R et al, preprint 



Eficacia Coronavac Brasil 

Palacios R et al, preprint 



Situación Chile durante vacunación 2/2 a 1/4/2021 



Efectividad Coronavac > día 14 post 2ª dosis 
De 100 que se iban a morir 

Lo hacen 20 

Araos R at al, Minsal 2021 





Jason W. Rausch et al. PNAS 2020,  RS Baric. N Engl J Med 2020;, Callaway E Nature 2020 
. 
 

SARS-CoV-2: mutaciones 



Jason W. Rausch et al. PNAS 2020,  RS Baric. N Engl J Med 2020;, Callaway E Nature 2020 
. 
 

SARS-CoV-2: mutaciones 



Jason W. Rausch et al. PNAS 2020,  RS Baric. N Engl J Med 2020;, Callaway E Nature 2020 
. 
 

SARS-CoV-2: mutaciones 

D614G 

• Mayor infectividad 

• Mayor transmisibilidad (20%) 

• No mayor severidad 

• Vacunas activas 



SARS-CoV-2: mutaciones 

Variantes de interés 
• Múltiples mutaciones, incremento circulación 

Variantes de preocupación 
• Mayor transmisión, virulencia, y escape inmunológico 

Variantes con consecuencias 
• Falla diagnóstica, falla importante de vacunas, mayor 

severidad enfermedad 
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severidad enfermedad 



Variantes de preocupación SARS-CoV-2 
Nombre 
(Pangolin)  

Nombre 
(Nextstrain)  

Detectado  
Países con 
reporte casos 

Mutación  Transmisibilidad 

B.1.1.7  20I/501Y.V1  Reino Unido 101  
Δ69/70 Δ144Y 
N501Y A570D D614G 
P681H  

~50% aumento  

B.1.351  20H/501Y.V2  Sudáfrica  51  
K417N E484K N501Y 
D614G  

~50% aumento  

P.1  20J/501Y.V3  Brasil/ Japón  29  
E484K K417N/T 
N501Y D614G  

No determinada  

B.1.427, B.1.429 USA, California 

B.1.617.1 (VUI) India 

CDC.gov 
B.1.1.7  

P.1 B.1.351  



Variantes y eficacia vacunas mRNA  

K Wu et al. N Engl J Med 2021, Garcia-Beltran W et al, Cell 2021,  Hoffmann et al Cell, 2021 

BNT162b2 (Pfizer-BioNTech) 

mRNA-1273 (Moderna) 



Variantes y eficacia vacunas mRNA  

K Wu et al. N Engl J Med 2021, Garcia-Beltran W et al, Cell 2021,  Hoffmann et al Cell, 2021 

BNT162b2 (Pfizer-BioNTech) 

mRNA-1273 (Moderna) 



Pfizer versus variantes 

• Evidence for increased breakthrough rates of SARS-CoV-2 variants of concern in 
BNT162b2 mRNA vaccinated individuals  

 

Talia Kustin et al,  https://doi.org/10.1101/2021.04.06.21254882 

 8 

 

(A)  

 
(B) 

 
 

Figure 1. Variant frequencies of SARS-CoV-2 positive samples. (A) Variant frequencies are shown 
across the time of the study, including the number of samples collected throughout the study. All 
values were calculated by averaging over a sliding window of seven days. (B) Breakdown of variant 
frequencies based on the four groups of this study: pie charts display the proportion of each variant 
(B.1.1.7, B.1.351, WT) for paired vaccinated cases versus non-vaccinated controls separated by 
effectiveness (full effectiveness and partial effectiveness, as defined in the main text), with cases on 
the left and their associated control on the right. 
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SA Madhi et al. N Engl J Med 2021.  



SA Madhi et al. N Engl J Med 2021.  



8 países (19630/19691) 
> 18 años, 1 dosis 

Endp 1º: moderado o severo 
14 y 28 días de dosis  

Alguna alerta de 
seguridad 

Cumulative Incidence of Covid-19 with Onset at Least 1 
Day after Vaccination and Vaccine Efficacy over Time. 



Variantes en vacunas virus atenuado  

15 

 516 
 517 

Figure 2. 518 

 519 

  520 

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=3793486
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https://dx.doi.org/10.2139/ssrn.3793486. Hitchings M et al, https://doi.org/10.1101/2021.04.07.21255081  



SS Abdool Karim, T de Oliveira. N Engl J Med 2021.  



Trombocitopenia y trombosis inducida por vacuna Reports of low platelets (thrombocytopenia) and blood clots (thrombosis) after AZ vaccine in Europe

5

Vaccine-induced immune thrombotic thrombocytopenia

Two publications describing 
cases of thrombotic 

thrombocytopenia from 
Germany & Australia, and 

Norway 

Many cases had platelet 
activating antibodies 

directed against platelet 
factor 4 (PF4)

Authors propose syndrome 
entitled “Vaccine-induced 

immune thrombotic 
thrombocytopenia” (VITT)   

https://www.nejm.org/doi/full/10.1056/NEJMoa2104840?query=featured_homehttps://www.nejm.org/doi/full/10.1056/NEJMoa2104882?query=featured_home

Reports of low platelets (thrombocytopenia) and blood clots (thrombosis) after AZ vaccine in Europe

5

Vaccine-induced immune thrombotic thrombocytopenia

Two publications describing 
cases of thrombotic 

thrombocytopenia from 
Germany & Australia, and 

Norway 

Many cases had platelet 
activating antibodies 

directed against platelet 
factor 4 (PF4)

Authors propose syndrome 
entitled “Vaccine-induced 

immune thrombotic 
thrombocytopenia” (VITT)   

https://www.nejm.org/doi/full/10.1056/NEJMoa2104840?query=featured_homehttps://www.nejm.org/doi/full/10.1056/NEJMoa2104882?query=featured_home

3 reportes simultáneos de VITT relacionado a ChAdOx1 

La mayoría con Ac anti factor 4 plaquetario (PFA) 

Surge el: “Vaccine-induced immune thrombotic thrombocytopenia” (VITT)  

 

6

Cerebral Venous Sinus Thrombosis (CVST) –
a brief background

http://www.med.umich.edu%2F1libr%2FStroke%2FSinusVeinThromb
osis.pdf&usg=AOvVaw3qjvm4UOFcHN-eR4O3Kyf8

Thrombosis within large vessels draining 

blood from the brain

Mostly among people 20–50 years of age; 

female

Risks: pregnancy, usual coagulation risks 

(e.g., oral contraceptives)

Symptoms typically include headache, 

nausea, vomiting, other neurologic 

symptoms

– Presentation acute weeks, months

Reports of low platelets (thrombocytopenia) and blood clots (thrombosis) after AZ vaccine in Europe

5
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https://www.nejm.org/doi/full/10.1056/NEJMoa2104840?query=featured_homehttps://www.nejm.org/doi/full/10.1056/NEJMoa2104882?query=featured_home



Trombosis de senos venosos cerebrales 

• Trombosis superficiales y profundas en venas cerebrales 

• Incidencia: 10-15 casos por millón 

• Edad media: 35 años 

• Mujeres/hombres: 2,2/1 

• Cefalea, convulsiones, alteración conciencia y coma 

• FR: anticonceptivos, alteraciones coagulación, embarazo, cáncer, 

infecciones, cirugía 

• Diagnostico: TAC o RM 

• Tratamiento: anticoagulación, trombolisis 

What is Cerebral Venous Sinus Thrombosis?
Clinical characteristics: Thrombosis in the deep or 
superficial veins of the brain 

Incidence: 10-15 cases per million 

Mean Age: 35 years

Gender distribution F:M 2.2 : 1

Clinical presentation: Headache, seizures, limb 
weakness, reduced consciousness/coma

Risk factors: Oral contraceptives, clotting disorders, 
pregnancy, cancer, infections, surgery

Diagnosis: Contrast CT or MR venogram

Treatment: Anticoagulation, thrombolysis

3

Capecchi M, Abbattista M, Martinelli I. J Thromb Haemost. 2018 Oct;16(10):1918-1931. Stam J. N Engl J Med. 2005 Apr 28;352(17):1791-8.

Capecchi M et al. J Thromb Haemost. 2018 Stam J. N Engl J Med. 2005. Adaptada de Michael Striff, ACIP abril 2021  



Trombosis de senos venosos cerebrales y vacunas SARS-CoV-2 

• Sin casos confirmados en vacunas mRNA 

• Asociada con vacunas Adenovirus modificados 
– Incidencia estimada excede riesgo basal 

– 21-77 años (90% <60) 

– Mujer/hombre: 2,5:1 

– Inicio 5 a 24 días (10) 

– Trombosis: cerebral , abdominal, TVP/TEP, 
trombosis arterial  

– Plaquetas nivel: 7000-113,000  

– PFA positivo en la mayoria 
 

Greinacher A, et al. N Engl J Med. 2021. Schultz NH, et al. N Engl J Med.. Scully M, et al. N Engl J Med. 2021, Cines D et al, N Engl J Med 2021 
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3

Capecchi M, Abbattista M, Martinelli I. J Thromb Haemost. 2018 Oct;16(10):1918-1931. Stam J. N Engl J Med. 2005 Apr 28;352(17):1791-8.







Muchas gracias 
lnoriega@alemana.cl 


