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observed a rise in pertussis cases since the introduc-
tion of the acellular vaccine, a phenomenon that is not 
observed in low-income nations using the whole-cell 
vaccine48.

By contrast, lifelong protection seems to be the rule 
following a single dose with some of the live attenuated 
viral vaccines, such as yellow fever vaccine49 (FIG. 4c), 
although it is apparent that protection is incomplete 
with others. In the case of varicella zoster and measles–
mumps vaccines, some breakthrough cases are described 
during disease outbreaks among those individuals who 
have previously been vaccinated, although it is unclear 
whether this represents a group in whom immunity has 
waned (and who therefore needed booster vaccination) 
or a group for whom the initial vaccine did not induce 
a successful immune response. Breakthrough cases are 
less likely in those individuals who have had two doses 
of measles–mumps–rubella vaccine50 or varicella zos-
ter vaccine51, and cases that do occur are usually mild, 
which indicates that there is some lasting immunity to 
the pathogen.

An illustration of the complexity of immune mem-
ory and the importance of understanding its underlying 
immunological mechanisms in order to improve vac-
cination strategies is provided by the concept of ‘origi-
nal antigenic sin’. This phenomenon describes how the 
immune system fails to generate an immune response 
against a strain of a pathogen if the host was previously 
exposed to a closely related strain, and this has been 
demonstrated in several infections, including dengue52 
and influenza53. This might have important implica-
tions for vaccine development if only a single pathogen 
strain or pathogen antigen is included in a vaccine, as 
vaccine recipients might then have impaired immune 
responses if later exposed to different strains of the same 

pathogen, potentially putting them at increased risk of 
infection or more severe disease. Strategies to overcome 
this include the use of adjuvants that stimulate innate 
immune  responses, which can induce sufficiently 
cross-reactive B cells and T cells that recognize differ-
ent strains of the same pathogen, or the inclusion of as 
many strains in a vaccine as possible, the latter approach 
obviously being limited by the potential of new strains to 
emerge in the future54.

Herd immunity. Although direct protection of individu-
als through vaccination has been the focus of most vac-
cine development and is crucial to demonstrate for the 
licensure of new vaccines, it has become apparent that 
a key additional component of vaccine-induced protec-
tion is herd immunity, or more correctly ‘herd protection’  
(FIG. 5). Vaccines cannot protect every individual in a 
population directly, as some individuals are not vacci-
nated for various reasons and others do not mount an 
immune response despite vaccination. Fortunately, how-
ever, if enough individuals in a population are vaccinated, 
and if vaccination prevents not only the development of 
disease but also infection itself (discussed in more detail 
below), transmission of the pathogen can be interrupted 
and the incidence of disease can fall further than would 
be expected, as a result of the indirect protection of  
individuals who would otherwise be susceptible.

For highly transmissible pathogens, such as those 
causing measles or pertussis, around 95% of the popu-
lation must be vaccinated to prevent disease outbreaks, 
but for less transmissible organisms a lower percentage 
of vaccine coverage may be sufficient to have a substan-
tial impact on disease (for example, for polio, rubella, 
mumps or diphtheria, vaccine coverage can be ≤86%). 
For influenza, the threshold for herd immunity is highly 

No vaccination

Infection passes from individuals with disease 
to susceptible individuals and spreads 
throughout the population

Infection can still pass to susceptible 
individuals and spread throughout the 
population except to those who are vaccinated

Infection cannot spread in the population 
and susceptible individuals are indirectly 
protected by vaccinated individuals

Vaccine coverage below
threshold for herd protection

Vaccine coverage above
threshold for herd protection

Diseased Susceptible Vaccinated

Fig. 5 | Herd immunity is an important feature of vaccine-induced protection. The concept of herd immunity for  
a highly contagious disease such as measles. Susceptible individuals include those who have not yet been immunized  
(for example, being too young), those who cannot be immunized (for example, as a result of immunodeficiency), those for 
whom the vaccine did not induce immunity, those for whom initial vaccine-induced immunity has waned and those 
who refused immunization.
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La inmunidad colectiva es una característica importante de la 
producción inducida por vacunas.

Pollard AJ, et al. A guide to vaccinology: from basic principles to new developments. Nature Reviews Immunology. 2021;21:83-100.





Estrategia de vacunación

1. Establecer orden de prioridad en función de la vulnerabilidad y 
necesidad de reforzar la seguridad y protección.

2. Asegurar la logística para alcanzar a toda la población.

3. Priorizar el seguimiento, evolución e impacto de la vacunación.

4. Estrategia de comunicación interna (profesionales) y externa 
(población en general) para lograr vencer la resistencia a la 
vacunación.

El objetivo general de la Estrategia de Vacunación COVID-19 en España 
es reducir la morbilidad y la mortalidad causada por esta enfermedad 

mediante la vacunación frente a COVID-19 en un contexto de 
disponibilidad progresiva de dosis, y protegiendo a los grupos más 

vulnerables.

Ministerio de Sanidad. Estrategia de vacunación COVID-19 en España. Líneas maestras. Actualizado a 23 de noviembre de 2020.
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BACKGROUND
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and the 
resulting coronavirus disease 2019 (Covid-19) have afflicted tens of millions of people 
in a worldwide pandemic. Safe and effective vaccines are needed urgently.

METHODS
In an ongoing multinational, placebo-controlled, observer-blinded, pivotal efficacy 
trial, we randomly assigned persons 16 years of age or older in a 1:1 ratio to receive 
two doses, 21 days apart, of either placebo or the BNT162b2 vaccine candidate (30 µg 
per dose). BNT162b2 is a lipid nanoparticle–formulated, nucleoside-modified RNA 
vaccine that encodes a prefusion stabilized, membrane-anchored SARS-CoV-2 full-
length spike protein. The primary end points were efficacy of the vaccine against 
laboratory-confirmed Covid-19 and safety.

RESULTS
A total of 43,548 participants underwent randomization, of whom 43,448 received 
injections: 21,720 with BNT162b2 and 21,728 with placebo. There were 8 cases of 
Covid-19 with onset at least 7 days after the second dose among participants as-
signed to receive BNT162b2 and 162 cases among those assigned to placebo; 
BNT162b2 was 95% effective in preventing Covid-19 (95% credible interval, 90.3 to 
97.6). Similar vaccine efficacy (generally 90 to 100%) was observed across subgroups 
defined by age, sex, race, ethnicity, baseline body-mass index, and the presence of 
coexisting conditions. Among 10 cases of severe Covid-19 with onset after the first 
dose, 9 occurred in placebo recipients and 1 in a BNT162b2 recipient. The safety 
profile of BNT162b2 was characterized by short-term, mild-to-moderate pain at the 
injection site, fatigue, and headache. The incidence of serious adverse events was 
low and was similar in the vaccine and placebo groups.

CONCLUSIONS
A two-dose regimen of BNT162b2 conferred 95% protection against Covid-19 in 
persons 16 years of age or older. Safety over a median of 2 months was similar to 
that of other viral vaccines. (Funded by BioNTech and Pfizer; ClinicalTrials.gov 
number, NCT04368728.)
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Safety and Efficacy of the BNT162b2 mRNA 
Covid-19 Vaccine
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First COVID-19 Occurrence From 7 Days After Dose 2 
Phase 2/3 Efficacy ± Final Analysis

Subjects WITHOUT Evidence of Infection Prior to 7 days after Dose 2

BNT162b2 (30 µg)
N=18,198

Placebo
N=18,325

Efficacy Endpoint n
Surveillance 

Time (n) n
Surveillance 

Time (n)
VE 
(%) (95% CI)

Pr (VE 
>30%)

First COVID-19 occurrence 
�7 GD\V DIWHU DRVH 2 8 2.214 (17,411) 162 2.222 (17,511) 95.0 (90.3, 97.6) >0.9999

Total surveillance time: 1000 person-years for all subjects within each group at risk for the endpoint..
Pr=Posterior probability

CC-1

BNT162b2 Vaccine Candidate 
Against COVID-19

December 11, 2020

William Gruber, MD, FAAP, FIDSA
Senior Vice President Vaccine Clinical R&D
Pfizer



CC-35

First COVID-19 Occurrence From 7 Days After Dose 2 
Phase 2/3 Efficacy ± Final Analysis: Risk Factor Subgroups

Subjects WITHOUT Evidence of Infection Prior to 7 days after Dose 2

BNT162b2
N=18,198

n

Placebo
N=18,325

n VE (%) (95% CI)
Overall 8 162 95.0 (90.0, 97.9)

At risk1 Yes 4 86 95.3 (87.7, 98.8)
No 4 76 94.7 (85.9, 98.6)

Age group 
at risk

16-64 and not at risk 4 69 94.2 (84.4, 98.5)
16-64 and at risk 3 74 95.9 (87.6, 99.2)
�65 aQG QRW aW ULVN 0 7 100.0 (29.0, 100.0)
�65 aQG aW ULVN 1 12 91.7 (44.2, 99.8)

Obese2 Yes 3 67 95.4 (86.0, 99.1)
No 5 95 94.8 (87.4, 98.3)

Age group 
and obese

16-64 and not obese 4 83 95.2 (87.3, 98.7)
16-64 and obese 3 60 94.9 (84.4, 99.0)
�65 aQG QRW aW REHVH 1 12 91.8 (44.5, 99.8)
�65 aQG REHVH 0 7 100.0 (27.1, 100.0)

1 At least one of Charlson Comorbidity index or obesity
2 2EHVLW\: BMI � 30 NJ/P2
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Diabetes 1 19 94.7 (66.8, 99.9)
2EHVH (��0.0 NJ/P2) 3 67 95.4 (86.0, 99.1)

Hypertension 2 44 95.4 (82.6, 99.5)

Diabetes (including gestational diabetes) 1 20 95.0 (68.7, 99.9)

Subjects WITHOUT Evidence of Infection Prior to 7 days after Dose 2
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The BNT162b2 mRNA COVID-19 vaccine showed high 
efficacy in clinical trials but observational data from 
populations not included in trials are needed. We 
describe immunogenicity 21 days post-dose 1 among 
514 Israeli healthcare workers by age, ethnicity, sex 
and prior COVID-19 infection. Immunogenicity was sim-
ilar by ethnicity and sex but decreased with age. Those 
with prior infection had antibody titres one magnitude 
order higher than naïve individuals regardless of the 
presence of detectable IgG antibodies pre-vaccination.

The coronavirus disease (COVID-19) pandemic, which 
started in 2019 in China, continues to spread, despite 
multiple lockdowns and prolonged control measures 
implemented in most countries. As at 25 January 2021, 
over 99 million cases and 2.1 million deaths were 
reported globally [1]. In December 2020, several vac-
cine candidates were shown to be safe and efficacious 
in trials [2-4] and mass vaccination (in combination with 
existing control measures) is seen as one of the central 
elements to controlling the pandemic. Although clini-
cal trial data are encouraging, real-world evidence with 
regards to the vaccines remains scarce. In particular, 
describing immunogenicity and effectiveness among 
specific ethnic groups is important as the disease 
disproportionately affects certain ethnic minorities 
for reasons not fully understood but not fully attribut-
able to socio-demographic factors [5,6]. Likewise, the 
post-vaccination immune response among those previ-
ously infected remains unclear. Here we present early 
results from vaccination in healthcare workers (HCWs) 
in Israel.

COVID-19 vaccination in Israel
As at 25 January 2021, Israel had vaccinated 29.2% 
of its population with a single dose of vaccine [7], the 
highest proportion in the world, almost exclusively 
with the BNT162b2 mRNA COVID-19 vaccine (Pfizer, 
New York, United States (US) and BioNTech, Mainz, 
Germany). HCWs were among the first to be eligible.

Ziv Medical Center (ZMC), located in Safed, Israel, is 
a 350-bed hospital serving the north of Israel. It is 
staffed by a multi-ethnic workforce of ca 1,500 persons 
including Jews, Arabs and Druze among others. Starting 
December 2020, ZMC has offered the BNT162b2 mRNA-
based vaccine to all its staff, including administrative 
and support staff (referred to as HCWs thereafter), with 
no specific exclusion for pregnant women. As at 21 
January 2021, one-dose uptake was ca 90%.

Evidence from clinical trials has shown that immu-
nogenicity translated to vaccine efficacy. Measuring 
circulating antibody levels enables the comparison 
of different vaccinated groups even though interpret-
ing differences remains a challenge since there are 
no known correlates of protection for COVID-19 vac-
cines yet. Nevertheless, in order to describe one-dose 
immunogenicity among different groups, we measured 
anti-spike IgG levels against the severe acute respira-
tory coronavirus 2 (SARS-CoV-2) virus following admin-
istration of one dose of the BNT162b2 mRNA vaccine 
and reported them according to age, ethnicity, sex and 
prior infection status. Individuals with detectable IgG 
antibodies at baseline and/or evidence of a previous 
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positive PCR test SARS-CoV-2 were considered previ-
ously infected.

Measuring SARS-CoV-2 antibody levels 
before and after vaccination
Prior to vaccination, HCWs consented to their neutral-
ising IgG antibody level being measured, using the 
Abbott Architect SARS-CoV-2 IgG qualitative assay 
(Abbott, Abbot Park, US), that detects nucleocapsid 
(N) IgG antibodies with high sensitivity and specificity 
[8]. Each positive sample was re-tested for verification 
purposes, using the quantitative LIAISON SARS-CoV-2 
S1/S2 IgG assay (DiaSorin, Saluggia, Italy) [8]. In order 
to ascertain prior infection with SARS-CoV-2, we asked 
HCWs through a survey if they had a positive PCR test 
in the past and identified positive PCR tests for all par-
ticipants in hospital records. HCWs were also asked 
to consent to IgG antibody level testing 21 days after 

dose 1 (at the same time as receiving dose 2), using the 
quantitative LIAISON Diasorin SARS-CoV-2 S1/S2 IgG 
assay, which unlike the Abbot assay is able to detect 
and quantify vaccine-induced antibodies [8].

The vaccine was offered to all HCWs regardless of con-
senting to antibody level measurement.

Antibody levels were reported using geometric mean 
concentration (GMC) alongside 95% confidence inter-
vals (95% CI), stratified by age, ethnicity, sex and prior 
infection status. Trends in IgG levels by age were inves-
tigated using Cuzick non-parametric test for trend (an 
extension of the Wilcoxon rank-sum test). Among those 
with a previously positive PCR test, we determined 
association between time interval between a positive 
test and vaccination and post-vaccination IgG levels 
using linear regression. We compared the age and 

Table
Geometric mean concentration of anti-SARS-CoV-2 spike IgG antibodies among healthcare workers who responded to the 
BNT162b2 mRNA COVID-19 vaccine, 21 days post first dose, Israel, December 2020 to January 2021

Characteristics
Individuals in the 

sample 
 

(n=514)

Vaccine responders 
(n=475)

IgG geometric mean concentration 
among vaccine responders (AU/

mL)a
95% CI

All participants 
with a detectable 
antibody response

475 475 68.6 64–73.6

Age (years)

< 30 11 10 100.4 51.8–194.5
30–39 161 156 84.2 74.3–95.3
40–49 146 139 68.2 60.2–77.4
50–59 101 92 61.5 52.6–71.9

60 + 95 78 49.8 42.6–58.1

Ethnicity

Jewish 322 291 62.4 58.2–66.9
Arab 114 109 69.9 59.6–82

Druze 58 57 73.4 58.6–92
Circassian 2 1 –b –b

Missing 18 17 NA NA

Sex
Male 193 177 64.6 60.2–69.2

Female 321 298 75.9 65.6–87.9

Prior disease statusa

All patients with 
evidence of prior 

COVID-19 infection
17 17 573.6 289–1,138.7

IgG positive at 
baseline 6 6 747.3 140–3,978.3

IgG negative with 
prior positive PCR 

test
11 11 496.5 217.4–1,134

IgG negative at 
baseline and no prior 

positive PCR test
369 347 61.5 58–65.1

Unknown (no PCR 
test and not tested 

at baseline)
128 111 64.3 60.5–68.3

CI: confidence interval; COVID-19: coronavirus disease; HCW: healthcare workers; SARS-CoV-2: severe acute respiratory coronavirus 2.
a Geometric mean concentration calculation includes all HCWs who responded to the vaccine. Those with no detectable antibodies post-

vaccination are excluded.
b The GMC for Circassian HCWs is not given as only one HCW in this category responded to the vaccine.
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BACKGROUND
Vaccines are needed to prevent coronavirus disease 2019 (Covid-19) and to protect 
persons who are at high risk for complications. The mRNA-1273 vaccine is a lipid 
nanoparticle–encapsulated mRNA-based vaccine that encodes the prefusion stabi-
lized full-length spike protein of the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), the virus that causes Covid-19.

METHODS
This phase 3 randomized, observer-blinded, placebo-controlled trial was conducted 
at 99 centers across the United States. Persons at high risk for SARS-CoV-2 infec-
tion or its complications were randomly assigned in a 1:1 ratio to receive two intra-
muscular injections of mRNA-1273 (100 µg) or placebo 28 days apart. The pri-
mary end point was prevention of Covid-19 illness with onset at least 14 days after 
the second injection in participants who had not previously been infected with 
SARS-CoV-2.

RESULTS
The trial enrolled 30,420 volunteers who were randomly assigned in a 1:1 ratio to 
receive either vaccine or placebo (15,210 participants in each group). More than 
96% of participants received both injections, and 2.2% had evidence (serologic, 
virologic, or both) of SARS-CoV-2 infection at baseline. Symptomatic Covid-19 ill-
ness was confirmed in 185 participants in the placebo group (56.5 per 1000 person-
years; 95% confidence interval [CI], 48.7 to 65.3) and in 11 participants in the mRNA-
1273 group (3.3 per 1000 person-years; 95% CI, 1.7 to 6.0); vaccine efficacy was 
94.1% (95% CI, 89.3 to 96.8%; P<0.001). Efficacy was similar across key secondary 
analyses, including assessment 14 days after the first dose, analyses that included 
participants who had evidence of SARS-CoV-2 infection at baseline, and analyses 
in participants 65 years of age or older. Severe Covid-19 occurred in 30 partici-
pants, with one fatality; all 30 were in the placebo group. Moderate, transient re-
actogenicity after vaccination occurred more frequently in the mRNA-1273 group. 
Serious adverse events were rare, and the incidence was similar in the two groups.

CONCLUSIONS
The mRNA-1273 vaccine showed 94.1% efficacy at preventing Covid-19 illness, 
including severe disease. Aside from transient local and systemic reactions, no 
safety concerns were identified. (Funded by the Biomedical Advanced Research 
and Development Authority and the National Institute of Allergy and Infectious 
Diseases; COVE ClinicalTrials.gov number, NCT04470427.)
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an increase in proportions of grade 2 events 
(from 16.5% after the first dose to 38.1% after 
the second dose) and grade 3 events (from 2.9% 
to 15.8%). Solicited systemic adverse events in the 
mRNA-1273 group lasted a mean of 2.6 days and 
3.1 days after the first and second doses, respec-

tively (Table S5). Both solicited injection-site and 
systemic adverse events were more common 
among younger participants (18 to <65 years of 
age) than among older participants (≥65 years 
of age). Solicited adverse events were less com-
mon in participants who were positive for SARS-

Figure 2. Solicited Local and Systemic Adverse Events.

Shown is the percentage of participants who had a solicited local or systemic adverse event within 7 days after injection 1 or injection 2 
of either the placebo or the mRNA-1273 vaccine.
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BACKGROUND
Vaccines are needed to prevent coronavirus disease 2019 (Covid-19) and to protect 
persons who are at high risk for complications. The mRNA-1273 vaccine is a lipid 
nanoparticle–encapsulated mRNA-based vaccine that encodes the prefusion stabi-
lized full-length spike protein of the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), the virus that causes Covid-19.

METHODS
This phase 3 randomized, observer-blinded, placebo-controlled trial was conducted 
at 99 centers across the United States. Persons at high risk for SARS-CoV-2 infec-
tion or its complications were randomly assigned in a 1:1 ratio to receive two intra-
muscular injections of mRNA-1273 (100 µg) or placebo 28 days apart. The pri-
mary end point was prevention of Covid-19 illness with onset at least 14 days after 
the second injection in participants who had not previously been infected with 
SARS-CoV-2.

RESULTS
The trial enrolled 30,420 volunteers who were randomly assigned in a 1:1 ratio to 
receive either vaccine or placebo (15,210 participants in each group). More than 
96% of participants received both injections, and 2.2% had evidence (serologic, 
virologic, or both) of SARS-CoV-2 infection at baseline. Symptomatic Covid-19 ill-
ness was confirmed in 185 participants in the placebo group (56.5 per 1000 person-
years; 95% confidence interval [CI], 48.7 to 65.3) and in 11 participants in the mRNA-
1273 group (3.3 per 1000 person-years; 95% CI, 1.7 to 6.0); vaccine efficacy was 
94.1% (95% CI, 89.3 to 96.8%; P<0.001). Efficacy was similar across key secondary 
analyses, including assessment 14 days after the first dose, analyses that included 
participants who had evidence of SARS-CoV-2 infection at baseline, and analyses 
in participants 65 years of age or older. Severe Covid-19 occurred in 30 partici-
pants, with one fatality; all 30 were in the placebo group. Moderate, transient re-
actogenicity after vaccination occurred more frequently in the mRNA-1273 group. 
Serious adverse events were rare, and the incidence was similar in the two groups.

CONCLUSIONS
The mRNA-1273 vaccine showed 94.1% efficacy at preventing Covid-19 illness, 
including severe disease. Aside from transient local and systemic reactions, no 
safety concerns were identified. (Funded by the Biomedical Advanced Research 
and Development Authority and the National Institute of Allergy and Infectious 
Diseases; COVE ClinicalTrials.gov number, NCT04470427.)
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8 days or more after injection, were uncommon. 
The overall incidence of unsolicited adverse 
events reported up to 28 days after vaccination 
and of serious adverse events reported through-
out the entire trial was similar for mRNA-1273 
and placebo. A risk of acute hypersensitivity is 
sometimes observed with vaccines; however, no 
such risk was evident in the COVE trial, although 
the ability to detect rare events is limited, given 
the trial sample size. The anecdotal finding of a 
slight excess of Bell’s palsy in this trial and in 
the BNT162b2 vaccine trial arouses concern that 
it may be more than a chance event, and the 
possibility bears close monitoring.16

The mRNA-1273 vaccine did not show evi-
dence in the short term of enhanced respiratory 
disease after infection, a concern that emerged 
from animal models used in evaluating some 
SARS and Middle East respiratory syndrome 
(MERS) vaccine constructs.23-25 A hallmark of 
enhanced respiratory disease is a Th2-skewed 

immune response and eosinophilic pulmonary 
infiltration on histopathological examination. 
Of note, preclinical testing of mRNA-1273 and 
other SARS-CoV-2 vaccines in advanced clinical 
evaluation has shown a Th1-skewed vaccine re-
sponse and no pathologic lung infiltrates.15,26-28 
Whether mRNA-1273 vaccination results in en-
hanced disease on exposure to the virus in the 
long term is unknown.

Key limitations of the data are the short dura-
tion of safety and efficacy follow-up. The trial is 
ongoing, and a follow-up duration of 2 years is 
planned, with possible changes to the trial de-
sign to allow participant retention and ongoing 
data collection. Another limitation is the lack of 
an identified correlate of protection, a critical 
tool for future bridging studies. As of the data 
cutoff, 11 cases of Covid-19 had occurred in the 
mRNA-1273 group, a finding that limits our 
ability to detect a correlate of protection. As 
cases accrue and immunity wanes, it may be-

Figure 4. Vaccine Efficacy of mRNA-1273 to Prevent Covid-19 in Subgroups.

The efficacy of the RNA-1273 vaccine in preventing Covid-19 in various subgroups in the per-protocol population 
was based on adjudicated assessments starting 14 days after the second injection. Vaccine efficacy, defined as 1 
minus the hazard ratio (mRNA-1273 vs. placebo), and 95% confidence intervals were estimated with the use of a 
stratified Cox proportional hazards model, with Efron’s method of tie handling and with the treatment group as a 
covariate, adjusting for stratification factor if applicable. Race and ethnic group categories shown are White (non-
Hispanic) and communities of color (all others, including those whose race and ethnicity were both reported as un-
known, were not reported, or were both missing at screening). Data for communities of color were pooled owing to 
limited numbers of participants in each racial or ethnic group, to ensure that the subpopulations would be large 
enough for meaningful analyses.
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BACKGROUND
Vaccines are needed to prevent coronavirus disease 2019 (Covid-19) and to protect 
persons who are at high risk for complications. The mRNA-1273 vaccine is a lipid 
nanoparticle–encapsulated mRNA-based vaccine that encodes the prefusion stabi-
lized full-length spike protein of the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), the virus that causes Covid-19.

METHODS
This phase 3 randomized, observer-blinded, placebo-controlled trial was conducted 
at 99 centers across the United States. Persons at high risk for SARS-CoV-2 infec-
tion or its complications were randomly assigned in a 1:1 ratio to receive two intra-
muscular injections of mRNA-1273 (100 µg) or placebo 28 days apart. The pri-
mary end point was prevention of Covid-19 illness with onset at least 14 days after 
the second injection in participants who had not previously been infected with 
SARS-CoV-2.

RESULTS
The trial enrolled 30,420 volunteers who were randomly assigned in a 1:1 ratio to 
receive either vaccine or placebo (15,210 participants in each group). More than 
96% of participants received both injections, and 2.2% had evidence (serologic, 
virologic, or both) of SARS-CoV-2 infection at baseline. Symptomatic Covid-19 ill-
ness was confirmed in 185 participants in the placebo group (56.5 per 1000 person-
years; 95% confidence interval [CI], 48.7 to 65.3) and in 11 participants in the mRNA-
1273 group (3.3 per 1000 person-years; 95% CI, 1.7 to 6.0); vaccine efficacy was 
94.1% (95% CI, 89.3 to 96.8%; P<0.001). Efficacy was similar across key secondary 
analyses, including assessment 14 days after the first dose, analyses that included 
participants who had evidence of SARS-CoV-2 infection at baseline, and analyses 
in participants 65 years of age or older. Severe Covid-19 occurred in 30 partici-
pants, with one fatality; all 30 were in the placebo group. Moderate, transient re-
actogenicity after vaccination occurred more frequently in the mRNA-1273 group. 
Serious adverse events were rare, and the incidence was similar in the two groups.

CONCLUSIONS
The mRNA-1273 vaccine showed 94.1% efficacy at preventing Covid-19 illness, 
including severe disease. Aside from transient local and systemic reactions, no 
safety concerns were identified. (Funded by the Biomedical Advanced Research 
and Development Authority and the National Institute of Allergy and Infectious 
Diseases; COVE ClinicalTrials.gov number, NCT04470427.)
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BACKGROUND
Vaccines are needed to prevent coronavirus disease 2019 (Covid-19) and to protect 
persons who are at high risk for complications. The mRNA-1273 vaccine is a lipid 
nanoparticle–encapsulated mRNA-based vaccine that encodes the prefusion stabi-
lized full-length spike protein of the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), the virus that causes Covid-19.

METHODS
This phase 3 randomized, observer-blinded, placebo-controlled trial was conducted 
at 99 centers across the United States. Persons at high risk for SARS-CoV-2 infec-
tion or its complications were randomly assigned in a 1:1 ratio to receive two intra-
muscular injections of mRNA-1273 (100 µg) or placebo 28 days apart. The pri-
mary end point was prevention of Covid-19 illness with onset at least 14 days after 
the second injection in participants who had not previously been infected with 
SARS-CoV-2.

RESULTS
The trial enrolled 30,420 volunteers who were randomly assigned in a 1:1 ratio to 
receive either vaccine or placebo (15,210 participants in each group). More than 
96% of participants received both injections, and 2.2% had evidence (serologic, 
virologic, or both) of SARS-CoV-2 infection at baseline. Symptomatic Covid-19 ill-
ness was confirmed in 185 participants in the placebo group (56.5 per 1000 person-
years; 95% confidence interval [CI], 48.7 to 65.3) and in 11 participants in the mRNA-
1273 group (3.3 per 1000 person-years; 95% CI, 1.7 to 6.0); vaccine efficacy was 
94.1% (95% CI, 89.3 to 96.8%; P<0.001). Efficacy was similar across key secondary 
analyses, including assessment 14 days after the first dose, analyses that included 
participants who had evidence of SARS-CoV-2 infection at baseline, and analyses 
in participants 65 years of age or older. Severe Covid-19 occurred in 30 partici-
pants, with one fatality; all 30 were in the placebo group. Moderate, transient re-
actogenicity after vaccination occurred more frequently in the mRNA-1273 group. 
Serious adverse events were rare, and the incidence was similar in the two groups.

CONCLUSIONS
The mRNA-1273 vaccine showed 94.1% efficacy at preventing Covid-19 illness, 
including severe disease. Aside from transient local and systemic reactions, no 
safety concerns were identified. (Funded by the Biomedical Advanced Research 
and Development Authority and the National Institute of Allergy and Infectious 
Diseases; COVE ClinicalTrials.gov number, NCT04470427.)
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Esta vacuna está sujeta a una monitorización adicional. Esto permitirá la 
identificación rápida de la información de seguridad. 

Aprobación condicional 

COVID-19 Vaccine AstraZeneca se ha autorizado bajo un esquema de aprobación 
condicionada. Esto significa que se espera evidencia adicional sobre esta vacuna 
próximamente. 

La Agencia Europea del Medicamento revisará la nueva información de esta vacuna 
al menos cada año y la ficha técnica se actualizará si es necesario.  

Información importante 
COVID-19 Vaccine AstraZeneca

European Commission . Union Register of Medicinal Products for Human Use. 
Available at :https://ec.europa.eu/health/documents/community-egister/html/h1529.htm .Consultado Febrero 2021.



Indicación COVID-19 Vaccine AstraZeneca

SARS = severe acute respiratory syndrome; S = spike;  SARS-CoV-2 = severe acute respiratory syndrome coronavirus-2.

COVID-19 Vaccine AstraZeneca está indicada para la inmunización activa para prevenir 

la COVID-19 causada por SARS-CoV-2, en personas de 18 años de edad y mayores.

El uso de esta vacuna debe seguir las recomendaciones oficiales.

European Commission . Union Register of medicinal products for human use. Available at :https://ec.europa.eu/health/documents/community-register/html/h1529.htm 
.Consultado Febrero 2021.



Cómo se administra la vacuna 
Posología y forma de administración (4.2) 

Individuos de 18 años de edad y mayores
• 2 dosis separadas, de 0,5 ml cada una. La segunda dosis debe administrarse entre 4 y 12 semanas (28 a 84 días) tras la primera 

dosis

• Una dosis contiene no menos de 2.5 x 108 unidades infecciosas 
• No hay datos disponibles sobre la intercambiabilidad de COVID-19 Vaccine AstraZeneca con otras vacunas frente a COVID-19 para 

completar la pauta de vacunación. Las personas que hayan recibido la primera dosis de COVID-19 Vaccine AstraZeneca deben recibir 
la segunda dosis de COVID-19 Vaccine AstraZeneca para completar la pauta de vacunación.

Población pediátrica

• No se ha establecido todavía la seguridad y eficacia de COVID-19 Vaccine AstraZeneca en niños y adolescentes (menores de 18 años 
de edad). No se dispone de datos

Forma de administración
• Inyección intramuscular, preferiblemente en el músculo deltoides en la parte superior del brazo.
• La vacuna no debe mezclarse en la misma jeringa con ninguna otra vacuna o medicamento.
• No inyecte la vacuna por vía intravascular, subcutánea o intradérmica
Población de edad avanzada 
• No es necesario un ajuste de la dosis

European Commission . Union Register of Medicinal Products for Human Use. 
Available at :https://ec.europa.eu/health/documents/community-egister/html/h1529.htm .Consultado Febrero 2021.



Condiciones de conservación
Precauciones especiales de almacenaje (6.4)
• Conservar en nevera (2°C – 8°C).
• No congelar.
• Conservar los viales en el cartonaje exterior para protegerlos de la luz.
• Puede guardarse y utilizarse a temperaturas de hasta 30ºC durante un único periodo de hasta 6 horas. Después debe ser desechado.

Naturaleza y contenido del envase (6.5)

Vial de 8 dosis

4 ml de suspensión en un vial de 8 dosis (vidrio transparente tipo I) con tapón (elastómero con revestimiento de aluminio). Cada vial contiene 8 
dosis de 0,5 ml. Tamaños de envase de 10 viales multidosis.

Vial de 10 dosis

5 ml de suspensión en un vial de 10 dosis (vidrio transparente tipo I) con tapón (elastómero con revestimiento de aluminio). Cada vial contiene 
10 dosis de 0,5 ml. Tamaños de envase de 10 viales multidosis.



Analisis combinado de seguridad y eficacia
(COV001, COV002, COV003, COV005)

Voysey M et al, Lancet published on line December 8, 2020. https://doi.org/10.1016/S0140-6736(20)32661-1. 



90% MD/DC

62,1% DC/DC

Eficacia

70,4% de eficacia 

combinada en 131 

casos confirmados*
(IC del 95,8%: del 54,8% al 

80,6%)

Ausencia de hospitalizaciones o casos 

graves de COVID-19 entre los 

participantes de AZD1222*

Dosis completa (DC): ~5x1010 partículas virales 
Media dosis (MD): ~2,5x1010 partículas virales 

• >23.000 participantes registrados en COV002 y COV003 
• Análisis realizado en 11.636 participantes 

Se evaluaron dos regímenes de dosificación; media dosis/dosis 
completa y dosis completa/dosis completa administradas con al 
menos 4 semanas de diferencia.

No se han confirmado acontecimientos de toxicidad graves 
relacionados con la vacuna AZD1222. Bien tolerada en ambos 
regímenes de dosificación, con incluso menos reacciones adversas 
observadas en el régimen que muestra una eficacia del 90%.

El análisis completo se envía a los reguladores y a la 
revista científica para su publicación en revisión por pares.

La vacuna AZD1222 alcanzó el criterio de valoración principal 
de eficacia

Voysey M, Lancet published on line December 8, 2020. https://doi.org/10.1016/S0140-6736(20)32661-1. 



Más de 21 días después de la primera dosis, ninguno de los participantes 
que recibieron AZD1222 fue hospitalizado o desarrolló COVID-19 grave

aOne case on the day of the first vaccination and one case 10 days after the first dose.
COVID-19 = coronavirus disease 2019; MenACWY = meningococcal group A, C, W, and Y conjugate vaccine; WHO = World Health Organization.
Voysey M et al, Lancet published on line December 8, 2020. https://doi.org/10.1016/S0140-6736(20)32661-1. 

AZD1222
(n=12,021)

MenACWY or saline control 
(n=11,724)

Hospitalization (WHO clinical progression score ≥4)

≤21 days after the first dose
>21 days after the first dose and ≤14 days after the second dose
>14 days after the second dose

2a

0
0

6

5
5

Severe COVID-19 (WHO clinical progression score ≥6)

≤21 days after the first dose
>21 days after the first dose and ≤14 days after the second dose
>14 days after the second dose

0

0
0

0

1
1

• >21 days after first dose, ten participants were hospitalized with COVID-19, two of whom were assessed as having 
severe disease (WHO score ≥6), including one fatal case

• All ten cases were in the control group

No copiar y/o difundir de forma integral
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Single-dose administration and the influence of the timing 
of the booster dose on immunogenicity and efficacy of 
ChAdOx1 nCoV-19 (AZD1222) vaccine: a pooled analysis of 
four randomised trials
Merryn Voysey*, Sue Ann Costa Clemens*, Shabir A Madhi*, Lily Y Weckx*, Pedro M Folegatti*, Parvinder K Aley, Brian Angus, Vicky L Baillie, 
Shaun L Barnabas, Qasim E Bhorat, Sagida Bibi, Carmen Briner, Paola Cicconi, Elizabeth A Clutterbuck, Andrea M Collins, Clare L Cutland, 
Thomas C Darton, Keertan Dheda, Christina Dold, Christopher J A Duncan, Katherine R W Emary, Katie J Ewer, Amy Flaxman, Lee Fairlie, 
Saul N Faust, Shuo Feng, Daniela M Ferreira, Adam Finn, Eva Galiza, Anna L Goodman, Catherine M Green, Christopher A Green, 
Melanie Greenland, Catherine Hill, Helen C Hill, Ian Hirsch, Alane Izu, Daniel Jenkin, Carina C D Joe, Simon Kerridge, Anthonet Koen, Gaurav Kwatra, 
Rajeka Lazarus, Vincenzo Libri, Patrick J Lillie, Natalie G Marchevsky, Richard P Marshall, Ana V A Mendes, Eveline P Milan, Angela M Minassian, 
Alastair McGregor, Yama F Mujadidi, Anusha Nana, Sherman D Padayachee, Daniel J Phillips, Ana Pittella, Emma Plested, Katrina M Pollock, 
Maheshi N Ramasamy, Adam J Ritchie, Hannah Robinson, Alexandre V Schwarzbold, Andrew Smith, Rinn Song, Matthew D Snape, 
Eduardo Sprinz, Rebecca K Sutherland, Emma C Thomson, M Estée Török, Mark Toshner, David P J Turner, Johan Vekemans, Tonya L Villafana, 
Thomas White, Christopher J Williams, Alexander D Douglas*, Adrian V S Hill*, Teresa Lambe*, Sarah C Gilbert*, Andrew J Pollard*, on behalf of 
the Oxford COVID Vaccine Trial Group†

Summary
Background The ChAdOx1 nCoV-19 (AZD1222) vaccine has been approved for emergency use by the UK regulatory 
authority, Medicines and Healthcare products Regulatory Agency, with a regimen of two standard doses given with an 
interval of 4–12 weeks. The planned roll-out in the UK will involve vaccinating people in high-risk categories with 
their first dose immediately, and delivering the second dose 12 weeks later. Here, we provide both a further prespecified 
pooled analysis of trials of ChAdOx1 nCoV-19 and exploratory analyses of the impact on immunogenicity and efficacy 
of extending the interval between priming and booster doses. In addition, we show the immunogenicity and 
protection afforded by the first dose, before a booster dose has been offered.

Methods We present data from three single-blind randomised controlled trials—one phase 1/2 study in the UK 
(COV001), one phase 2/3 study in the UK (COV002), and a phase 3 study in Brazil (COV003)—and one double-blind 
phase 1/2 study in South Africa (COV005). As previously described, individuals 18 years and older were randomly 
assigned 1:1 to receive two standard doses of ChAdOx1 nCoV-19 (5 × 10¹⁰ viral particles) or a control vaccine or saline 
placebo. In the UK trial, a subset of participants received a lower dose (2·2 × 10¹⁰ viral particles) of the ChAdOx1 
nCoV-19 for the first dose. The primary outcome was virologically confirmed symptomatic COVID-19 disease, 
defined as a nucleic acid amplification test (NAAT)-positive swab combined with at least one qualifying symptom 
(fever ≥37·8°C, cough, shortness of breath, or anosmia or ageusia) more than 14 days after the second dose. Secondary 
efficacy analyses included cases occuring at least 22 days after the first dose. Antibody responses measured by 
immunoassay and by pseudovirus neutralisation were exploratory outcomes. All cases of COVID-19 with a NAAT-
positive swab were adjudicated for inclusion in the analysis by a masked independent endpoint review committee. 
The primary analysis included all participants who were SARS-CoV-2 N protein seronegative at baseline, had had at 
least 14 days of follow-up after the second dose, and had no evidence of previous SARS-CoV-2 infection from NAAT 
swabs. Safety was assessed in all participants who received at least one dose. The four trials are registered 
at ISRCTN89951424 (COV003) and ClinicalTrials.gov, NCT04324606 (COV001), NCT04400838 (COV002), and 
NCT04444674 (COV005).

Findings Between April 23 and Dec 6, 2020, 24 422 participants were recruited and vaccinated across the four studies, of 
whom 17 178 were included in the primary analysis (8597 receiving ChAdOx1 nCoV-19 and 8581 receiving control 
vaccine). The data cutoff for these analyses was Dec 7, 2020. 332 NAAT-positive infections met the primary endpoint of 
symptomatic infection more than 14 days after the second dose. Overall vaccine efficacy more than 14 days after the 
second dose was 66·7% (95% CI 57·4–74·0), with 84 (1·0%) cases in the 8597 participants in the ChAdOx1 nCoV-19 
group and 248 (2·9%) in the 8581 participants in the control group. There were no hospital admissions for COVID-19 
in the ChAdOx1 nCoV-19 group after the initial 21-day exclusion period, and 15 in the control group. 108 (0·9%) of 
12 282 participants in the ChAdOx1 nCoV-19 group and 127 (1·1%) of 11 962 participants in the control group had 
serious adverse events. There were seven deaths considered unrelated to vaccination (two in the ChAdOx1 nCov-19 
group and five in the control group), including one COVID-19-related death in one participant in the control group. 
Exploratory analyses showed that vaccine efficacy after a single standard dose of vaccine from day 22 to day 90 after 
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La vacuna de AstraZeneca para la COVID-19 confirma un 100% de protección 

frente a casos graves de la enfermedad, hospitalización y fallecimiento, según 
ha demostrado un análisis primario de ensayos clínicos en Fase III 

 

Se ha demostrado una mayor eficacia con un mayor intervalo entre dosis 
 

Más del 70% de protección desde la administración de la primera dosis  
 

Primeros indicios de hasta un 67% de reducción en la transmisión de la enfermedad 
 

El análisis primario de los ensayos clínicos en Fase III realizados en Reino Unido, Brasil y 

Sudáfrica, publicado como prepublicación en The Lancet, confirmó que la vacuna de 

AstraZeneca para la COVID-19 es segura y eficaz en prevenir la enfermedad, y no se han 

registrado casos graves ni hospitalizaciones después de más de 22 días tras la administración 

de la primera dosis. 

 

Los resultados demuestran una eficacia de la vacuna del 76% (IC: 59% a 86%) después de 

una primera dosis, manteniendo la protección hasta la segunda dosis. Con un intervalo entre 

dosis de 12 semanas o más, la eficacia de la vacuna aumentó hasta un 82% (IC: 63%, 92%). 

 

El estudio también demostró el potencial de la vacuna para reducir la transmisión asintomática 

del virus, según lo observado en las muestras nasofaríngeas semanales obtenidas de los 

voluntarios que han participado en el ensayo clínico realizado en Reino Unido. Los datos 

indicaron que los casos positivos detectados con PCR se redujeron en un 67% (IC: 49%, 

78%) después de una primera dosis, y en un 50% (IC: 38% a 59%) después de  dos dosis, 

unas cifras que ponen de manifiesto el impacto considerable de la vacuna en la transmisión 

del virus. 

 

En este análisis primario sobre de eficacia, de los ensayos en Fase III en el Reino Unido 

(COV002), Brasil (COV003) y Sudáfrica (COV005), dirigidos por la Universidad de Oxford y 

AstraZeneca, se incluyeron 17.177 participantes entre los que se registraron 332 casos 

sintomáticos, lo que supone 201 casos más que los comunicados anteriormente. 

 

Mene Pangalos, Vicepresidente Ejecutivo de I+D en el departamento de Productos 

Biofarmacéuticos de AstraZeneca, afirmó: "Este estudio preliminar vuelve a confirmar que 

nuestra vacuna previene frente a casos graves de la enfermedad y evita los ingresos 

hospitalarios. Asimismo, la ampliación del intervalo entre dosis no sólo incrementa la eficacia 

de la vacuna, sino que también permite vacunar a un mayor número de personas en un 

principio. Además de los nuevos hallazgos sobre la reducción de la transmisión, creemos que 

esta vacuna va a tener un verdadero impacto para hacer frente a la pandemia”. 

 

Andrew Pollard, catedrático y Director de Investigación en el ensayo de la vacuna de Oxford, 

y uno de los autores de la publicación, comentó: "Esta nueva información proporciona una 

importante verificación de los datos provisionales que han servido de ayuda a las agencias 

reguladoras como la Agencia Reguladora Medicamentos y Productos sanitarios (MHRA) en 



6https://www.ema.europa.eu/en/news/astrazenecas-covid-19-vaccine-ema-finds-possible-link-very-rare-cases-unusual-blood-clots-low-blood
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Since its marketing authorisation in the the European Union (EU) on 29 
January 2021 until 6 May 2021, almost 30 million doses of Vaxzevria have 
been administered in the EU/EEA1. 

 

 

1. Updates on safety of Vaxzevria 
At its meeting held 3 to 6 May 2021, based on new safety data including 
the latest Monthly Summary Safety Report (MSSR)2 from the marketing 
authorisation holder, PRAC assessed the following: 

Embolic and thrombotic events with a focus on 
thrombosis with thrombocytopenia 

Further to the PRAC assessment in April 20213 and an assessment by the 
Committee for Medicinal Products for Human Use (CHMP) of the YaccLQe¶V 
benefits and the risk of thrombosis with thrombocytopenia syndrome 
(TTS, formation of blood clots in the vessels with low blood platelets)4, 
PRAC considered the available evidence, including recent data from the 
marketing authorisation holder, for an ongoing procedure to further 
amend the product information regarding:  

- a contraindication to not vaccinate individuals with Vaxzevria who have 
experienced TTS following vaccination with Vaxzevria before; 

- advice that individuals diagnosed with thrombocytopenia within 3 weeks 
of vaccination with Vaxzevria should be actively investigated for signs of 
thrombosis, and similarly individuals who present with thrombosis 
following vaccination should be evaluated for thrombocytopenia; 

- addition of leg pain, seizures (fits) and mental status change as possible 
signs and symptoms of TTS (in addition to the signs and symptoms 
already included in the product information: severe or persistent 
headache, blurred vision, skin bruising beyond the site of vaccination after 
a few days, shortness of breath, chest pain, leg swelling, or persistent 
abdominal pain);  

 

 
1 The European Centre for Disease Prevention and Control (ECDC) collects these data 
from EU Member States as well as from the additional countries of the European 
Economic Area (EEA) Norway, Iceland and Liechtenstein.   
2 Monthly Summary Safety Reports, also referred to as pandemic summary safety 
reports, will be compiled by the marketing authorisation holders to support timely and 
continuous benefit-risk evaluations for COVID-19 vaccines used during the pandemic. 
These reports complement the submission of Periodic Safety Update Reports (PSURs). 
3 See Safety Update for Vaxzevria of 14 April 2021 
4 See EMA Public Health Communication of 23 April 2021  
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- advice that healthcare professionals should consult applicable guidance 
and/or consult specialists (e.g. haematologists, specialists in coagulation) 
to diagnose and treat TTS as this condition requires specialised clinical 
management; and  

- information in the section on side effects to indicate that in clinical trials 
with Vaxzevria, transient mild thrombocytopenia was commonly reported 
(occurring in less than 1 in 10 persons). 

Updates to the risk management plan (RMP) regarding TTS and 
thrombosis are currently under assessment.  

PRAC has requested further data from the marketing authorisation holder 
to keep this safety issue under close monitoring.  

Immune thrombocytopenia (ITP) 

PRAC assessed cases of immune thrombocytopenia (ITP, an auto-immune 
condition of low blood platelet levels that can lead to bruising and 
bleeding) reported with Vaxzevria. PRAC has requested further data from 
the marketing authorisation holder to continue its assessment. 

Guillain-Barré syndrome (GBS) 

PRAC is assessing cases of Guillain-Barré syndrome (GBS) reported after 
vaccination with Vaxzevria in the context of its regular reviews of the 
MSSRs. GBS is an immune system disorder that causes nerve 
inflammation and can result in pain, numbness, muscle weakness and 
difficulty in walking. PRAC has requested the marketing authorisation 
holder to provide further detailed data, including an analysis of all the 
reported cases, in the context of the next MSSR5. 

2. Other information for Vaxzevria 
Vaxzevria (previously COVID-19 Vaccine AstraZeneca) is a vaccine that 
was authorised in the EU on 29 January 2021 for use in people aged 18 
years and older to prevent COVID-19 when infected with the coronavirus 
SARS-CoV-2. COVID-19 is a potentially severe disease that may result in 
death. 

Vaxzevria contains an adenovirus that has been modified to carry 
molecules of DNA, which the body uses to temporarily produce the SARS-
CoV-2 spike protein. The spike protein does not cause COVID-19. The 
adenovirus cannot reproduce and does not cause viral disease. 

Before Vaxzevria was granted an EU marketing authorisation, the efficacy 
and safety of the vaccine were assessed through pre-clinical studies and 

 
5 See Meeting Highlights from the Pharmacovigilance Risk Assessment Committee (PRAC) 
3-6 May 2021 
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Heterologous 
prime-boost COVID-19 
vaccination: initial 
reactogenicity data
There is significant international 
interest in heterologous prime-boost 
COVID-19 vaccination to mitigate 
against supply shocks or shortages 
that might otherwise reduce the speed 
of vaccine roll-out. Additionally, in 
light of changing recommendations 
regarding use of the ChAdOx1 nCoV-19 
(ChAd) COVID-19 vaccine (Vaxzevria, 
AstraZeneca), several countries are now 
advising that individuals previously 
primed with this vaccine should now 
receive an alternative vaccine as 
their second dose, most commonly 
mRNA vaccines such as the BNT162b2 
(BNT) COVID-19 vaccine (Comirnaty, 
Pfizer–BioNTech), administered in a 
heterologous prime-boost schedule.1–3 
To date there are no data on the 
immunogenicity, reactogenicity, or 
safety of such schedules. Com-COV 
(ISRCTN 69254139) is a UK multi-
centre, participant-masked, randomised 
heterologous prime-boost COVID-19 
vaccination study comparing all 
four prime-boost permutations of the 
ChAd and BNT vaccines both at 28-day 
and 84-day prime-boost intervals. 
Participants are 50 years and older with 
no or mild-to-moderate, well controlled 
comorbidity and were recruited across 
eight sites. The protocol is available 
online.

Following consultation with the 
study trial steering committee, here 
we present the initial reactogenicity 
and safety data, ahead of the primary 
immunological outcome, which is 
projected to be available in June, 2021. 
Reactogenicity data presented here 
consist of self-reported solicited local 
and systemic symptoms collected in 
the 7 days after both prime and boost 
vaccination in participants randomised 
to receive vaccines at 28-day intervals. 
Haematology and biochemistry safety 
monitoring blood results are also 
reported from the immunology cohort 

(100 participants with additional 
visits), at baseline (before the prime 
dose), at day 28 (before the boost 
dose) and 7 days post-boost, graded 
according to a modified US Food 
and Drug Administration toxicity 
scale (appendix). All analyses are 
descriptive, as the study was not 
powered for reactogenicity, with 
endpoints reported as frequencies and 
percentages, together with absolute 
differences between heterologous and 
homologous vaccine schedules and 
corresponding 95% CIs.

Recruitment commenced on 
Feb 11, 2021, and was completed on 
Feb 26, 2021, with 830 participants 
enrolled and randomised from 
978 screened (the CONSORT flow 
diagram is available in the appendix). 
463 participants were randomly 
assigned to the four groups with a 
28-day prime-boost interval, and 
367 participants randomised to 
groups with an 84-day prime-boost 
interval. All 463 participants in the 
28-day prime-boost interval group 
received their prime vaccine, and 
461 participants received their boost 
vaccine. Among the 463 participants, 
the median age was 57 years 
(range 50–69), 212 (46%) participants 
were female, and 117 (25%) from 
ethnic minorities, with baseline 
characteristics well balanced across 
study groups. In groups with 
homologous vaccine schedules, 
systemic reactogenicity was greater 
after the prime dose in the ChAd 
group, and after the boost dose in the 
BNT group (figure).

Both heterologous vaccine schedules 
induced greater systemic reactogen-
icity following the boost dose than 
their homologous counterparts, with 
feverishness reported by 37 (34%) 
of 110 recipients of ChAd for prime 
and BNT for boost compared with 
11 (10%) of 112 recipients of ChAd 
for both prime and boost (difference 
24%, 95% CI 13–35%). Feverishness 
was reported by 47 (41%) of 
114 recipients of BNT for prime and 
ChAd for boost, compared with 

24 (21%) of 112 recipients of BNT for 
both prime and boost (difference 21%, 
95% CI 8–33%). Similar increases were 
observed for chills, fatigue, headache, 
joint pain, malaise, and muscle ache 
(figure; appendix). There were no 
hospitalisations due to solicited 
symptoms, and most of this increase in 
reactogenicity was observed in the 48 h 
after immunisation (appendix).

Participants were advised that 
paracetamol might reduce vaccine 
side-effects but were not actively coun-
selled to medicate prophylactically. 
Paracetamol use in the 48 h post-boost 
vaccine was reported by 40 (36%) of 
112 recipients of ChAd for both prime 
and boost, 63 (57%) of 110 recipients 
of ChAd for prime and BNT for boost, 
48 (41%) of 117 recipients of BNT for 
both prime and boost, and 68 (60%) 
of 114 recipients of BNT for prime and 
ChAd for boost, thereby mirroring the 
reactogenicity pattern.

Haematology and biochemistry 
profiles were similar between hetero-
logous and homologous vaccine 
schedules, with all laboratory adverse 
events of grade 2 severity or less in 
the heterologous vaccine schedule, 
and no thrombocytopenia in any 
group at day 7 post-boost (appendix).

In this interim safety analysis, 
we found an increase in systemic 
reactogenicity after the boost 
dose reported by participants in 
heterologous vaccine schedules in 
comparison to homologous vaccine 
schedules, and this was accompanied 
by increased paracetamol usage. Of 
note, these data were obtained in 
participants aged 50 years and older, 
and reactogenicity might be higher 
in younger age groups4,5 for whom a 
mixed vaccination schedule is being 
advocated in Germany, France, Sweden, 
Norway, and Denmark among those 
who have received a ChAd prime 
dose, in light of concerns regarding 
thrombotic thrombo cytopenia after 
the first dose of ChAd.6

Pending availability of a more 
complete safety dataset and immuno-
genicity results for heterologous 
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Janssen COVID-19 Vaccine Ad26.COV2.S

4

Vaccine 
composition

• Recombinant, replication-incompetent 
adenovirus type 26 (Ad26) vectored

• Encodes SARS-CoV-2 spike (S) protein
• Produced in PER.C6 cells

Dosing regimen Intramuscular, single-dose regimen 5x1010 vp

Proposed 
indication and 
usage under EUA

For active immunization to prevent COVID-19 
caused by SARS-CoV-2 in individuals 18 years of 
age and older



Clinical Development to Date
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Ongoing, randomized, double-blinded, placebo-controlled studies

Study 
Number Phase

Vaccination 
Schedule

No. of 
Dose 

Levels Description
1001 1/2a 1-dose and 2-dose 2 Regimen selection

1002* 1 2-dose 2 Safety and immunogenicity study in Japan

2001 2a 1-dose and 2-dose 4 Dose-ranging; includes adolescents

3001 3 1-dose 1 Efficacy, safety, immunogenicity

3009 3 2-dose 1 Efficacy, safety, immunogenicity

Study 3001 data used to support EUA application
*Non-US IND study

9

Study 3009
Phase 3 efficacy, safety, and immunogenicity study of 2-dose regimen 
(N=30,000)
• Multicenter study in US, South Africa, Brazil, Colombia, Philippines, and 5 

European countries
• Age cohorts: 18-ϱϵ�ǇĞĂƌƐ͕�шϲϬ�ǇĞĂƌƐ
• Randomized 1:1 to 2 doses of vaccine (5x1010 vp) or placebo, 56-day interval

• Initiated November 16, 2020
• Enrollment ongoing
• No safety concerns identified based on review of blinded SAE reports to date
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Study 3001

Phase 3 efficacy, safety, immunogenicity of 1-dose regimen (N=44,325) 

• Multicenter study across US, South Africa, and 6 countries in Latin America 
• Age cohorts: 18-ϱϵ�ǇĞĂƌƐ͕�шϲϬ�ǇĞĂƌƐ
• Randomized 1:1 to a single dose of vaccine (5x1010 vp) or saline placebo

• Initiated September 21, 2020

• Staged enrollment:
18 to <60 years without comorbidities
18 to <60 years with and without comorbidities
шϲϬ�ǇĞĂƌƐ�ǁŝƚŚŽƵƚ�ĐŽŵŽƌďŝĚŝƚŝĞƐ
шϲϬ�ǇĞĂƌƐ�ǁŝƚŚ�ĂŶĚ�ǁŝƚŚŽƵƚ�ĐŽŵŽƌďŝĚŝƚŝĞƐ

Goal of 30% of total study population

• Planned study duration: 2 years Median Follow-Up Duration

N= 27,817

N=28,207

N=30,350

N= 28,207

N=27,817

N=30,350

N=28,207

Participant Group
Follow-up

Ad26.COV2.S
N=21895

Placebo
N=21888

All Participants
N=43783

18-59 overall 14564 14547 29111
3DUWLFLSDQWV�ZLWK����ZHHNV�IROORZ-up 62.8% 63.1% 63.0%
Median follow-up after vaccination (days) 61.0 61.0 61.0

18-59, no comorbidities 9332 9371 18703 
3DUWLFLSDQWV�ZLWK����ZHHNV�IROORZ-up 70.0% 69.9% 70.0%
Median follow-up after vaccination (days) 64.0 64.0 64.0

18-59, with comorbidities 5232 5176 10408 
3DUWLFLSDQWV�ZLWK����ZHHNV�IROORZ-up 49.9% 50.8% 50.4%
Median follow-up after vaccination (days) 56.0 57.0 57.0

����\HDUV�RYHUDOO 7331 7341 14672 
3DUWLFLSDQWV�ZLWK����ZHHNV�IROORZ-up 38.2% 37.8% 38.0%
Median follow-up after vaccination (days) 52.0 52.0 52.0

����\HDUV��QR�FRPRUELGLWLHV 3627 3595 7222 
3DUWLFLSDQWV�ZLWK����ZHHNV�IROORZ-up 47.6% 49.0% 48.3%
Median follow-up after vaccination (days) 54.0 55.0 54.0

����\HDUV��ZLWK�FRPRUELGLWLHV 3704 3746 7450 
3DUWLFLSDQWV�ZLWK����ZHHNV�IROORZ-up 29.0% 27.1% 28.0%
Median follow-up after vaccination (days) 50.0 50.0 50.0



Primary Efficacy Endpoint
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Onset at Least 14 Days Onset at Least 28 Days

Co-primary 
Endpoint 
Subgroup

Ad26.COV2.S
Cases (N) 

Person-yrs

Placebo
Cases (N) 

Person-yrs
VE%

(95% CI)

Ad26.COV2.S
Cases (N) 

Person-yrs

Placebo
Cases (N) 

Person-yrs
VE%

(95% CI)
All 
participants

116 (19514) 
3116.6

348 (19544) 
3096.1

66.9%
(59.0, 73.4)

66 (19306) 
3102.0

193 (19178) 
3070.7

66.1%
(55.0, 74.8)

Age 18-59 
years

95 (12750) 
2106.8

260 (12782) 
2095.0

63.7%
(53.9, 71.6)

52 (12617) 
2097.6

152 (12527) 
2077.0

66.1%
(53.3, 75.8)

$JH�����
years

21 (6764) 
1009.8

88 (6762) 
1001.2

76.3%
(61.6, 86.0)

14 (6689)
1004.4

41(6651)
993.6

66.2%
(36.7, 83.0)



Subgroup Analyses of Primary Efficacy Endpoint, by Comorbidity
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Onset at Least 14 Days Onset at Least 28 Days

Subgroup

Ad26.COV2.S
Cases (N)

Person-yrs

Placebo
Cases (N)

Person-yrs
VE%

(95% CI)

Ad26.COV2.S
Cases (N)

Person-yrs

Placebo
Cases (N)

Person-yrs
VE%a

(95% CI)
Comorbidity, presence

Yes 70 (7777)
1138.8

194 (7798) 
1130.9

64.2%
(52.7, 73.1)

44 (7684)
1133.0

105 (7626)
1120.0

58.6%
(40.6, 71.6)

No 103 (11737) 
1975.1

315 (11746) 
1958.2

67.6%
(59.4, 74.3)

69 (11622)
1967.3

219 (11552)
1945.9

68.8%
(59.0, 76.6)

Comorbidity, type
Asthma 1 (238)

34.3
9 (278)

39.5
87.2%

(7.6, 99.7)
0 (235)

34.1
4 (270)

38.9
COPD 1 (213)

30.2
5 (195)

28.0
81.5%

(-65.2, 99.6)
1 (211)

30.1
3 (192)

27.8
Serious heart 
conditions

3 (460)
65.3

13 (487)
67.7

76.1%
(12.9, 95.6)

1 (455)
64.9

5 (472)
66.8

79.4%
(-83.7, 99.6)

HIV infection 5 (467)
69.1

5 (498)
72.4

-4.8%
(-355.2, 75.9)

2 (461)
68.7

4 (493)
72.2

47.5%
(-266.0, 95.3)

Hypertension 14 (1999)
283.3

38 (2019)
282.8

63.2%
(30.6, 81.6)

11 (1978)
281.9

17 (1977)
280.2

35.7%
(-45.6, 72.8)

Obesity 51 (5383)
794.1

151 (5352)
780.3

66.8%
(54.1, 76.3)

30 (5318)
790.0

86 (5223)
772.0

65.9%
(47.8, 78.3)

Type 2 diabetes  
mellitus

15 (1399)
198.7

32 (1410)
199.5

52.9%
(10.5, 76.3)

10 (1380)
197.5

13 (1378)
197.7

23.0%
(-90.1, 69.8)

1RWH��2QO\�FRPRUELGLWLHV�ZLWK����FDVHV�DW�HLWKHU�RI�WKH���WLPH�SRLQWV�DUH�VKRZQ
a VE not shown if less than 6 cases are observed for an endpoint
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Solicited Local Reactions Within 7 Days After Vaccination

Adverse Reaction

18-59 Years 
Ad26.COV2.S

N=2036
n (%)

18-59 Years
Placebo
N=2049

n (%)

����<HDUV�
Ad26.COV2.S

N=1320
n (%)

����<HDUV
Placebo 
N=1331

n (%)
Any Local 1218 (59.8%) 413 (20.2%) 467 (35.4%) 244 (18.3%)

Grade 3 18 (0.9%) 4 (0.2%) 5 (0.4%) 2 (0.2%)
Pain 1193 (58.6%) 357 (17.4%) 439 (33.3%) 207 (15.6%)

Grade 3 8 (0.4%) 0 3 (0.2%) 2 (0.2%)
Erythema (>25mm) 184 (9.0%) 89 (4.3%) 61 (4.6%) 42 (3.2%)

Grade 3 (>100mm) 6 (0.3%) 2 (0.1%) 1 (0.1%) 0
Swelling (>25mm) 142 (7.0%) 32 (1.6%) 36 (2.7%) 21 (1.6%)

Grade 3 (>100mm) 5 (0.2%) 2 (0.1%) 2 (0.2%) 0

The rate of local ARs among vaccine recipients who were seronegative for SARS-CoV-2 at baseline 
(n=3,202) was similar to that of those seropositive at baseline (n=154): 50.0% vs. 53.9%. 
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Solicited Systemic Reactions Within 7 Days After Vaccination

Adverse Reaction

18-59 Years 
Ad26.COV2.S

N=2036
n/N (%) 

18-59 Years
Placebo 
N=2049
n/N (%) 

����<HDUV�
Ad26.COV2.S

N=1320
n/N (%)

����<HDUV
Placebo
N=1331
n/N (%) 

Any Systemic 1252 (61.5%) 745 (36.4%) 598 (45.3%) 440 (33.1%)
Grade 3 47 (2.3%) 12 (0.6%) 14 (1.1%) 9 (0.7%)

Fatigue 891 (43.8%) 451 (22.0%) 392 (29.7%) 277 (20.8%)
Grade 3 25 (1.2%) 4 (0.2%) 10 (0.8%) 5 (0.4%)

Headache 905 (44.4%) 508 (24.8%) 401 (30.4%) 294 (22.1%)
Grade 3 18 (0.9%) 5 (0.2%) 5 (0.4%) 4 (0.3%)

Myalgia 796 (39.1%) 248 (12.1%) 317 (24.0%) 182 (13.7%)
Grade 3 29 (1.4%) 1 (<0.1%) 3 (0.2%) 5 (0.4%)

Nausea 315 (15.5%) 183 (8.9%) 162 (12.3%) 144 (10.8%)
Grade 3 3 (0.1%) 3 (0.1%) 3 (0.2%) 3 (0.2%)

Fever ������Ԩ) 261 (12.8%) 14 (0.7%) 41 (3.1%) 6 (0.5%)
Grade 3 (39.0-40Ԩ) 7 (0.3%) 0 1 (0.1%) 0

Antipyretic/Analgesic 
Use 538 (26.4%) 123 (6.0%) 130 (9.8%) 68 (5.1%)

Among vaccine recipients, rates of systemic ARs by baseline SARS-CoV-2 serostatus were similar: 55.4% vs. 50.0%, 
for seronegative (n=3,202) and seropositive (n=154) vaccine recipients, respectively.
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1.  Background 

Covid-19 Vaccine Janssen (also referred to as Ad26.COV2.S) is a monovalent, recombinant, replication 

incompetent adenovirus type 26 (Ad26) vectored vaccine encoding the severe acute respiratory 

syndrome coronavirus 2 (SARS CoV2) spike (S) protein. 

On the 27th Feb 2021, the US FDA issued an emergency use authorisation for Covid-19 Janssen 

vaccine. Vaccination with Covid-19 Janssen vaccine in the US has commenced. 

It received a conditional marketing authorisation (CMA) throughout the EU on the 11th March 2021 for 

the active immunisation to prevent COVID-19 caused by SARS-CoV-2 in individuals aged 18 years and 

older. As of this date, initiation of vaccination within the EU with Covid-19 Janssen, has not 

commenced. 

“Venous thromboembolism” has been included as an important potential risk in the list of safety 

concerns in the risk management plan for Covid-19 Janssen vaccine. This was due to a numerical 

imbalance observed in the pivotal phase 3 trial (VAC31518COV.3001) regarding venous 

thromboembolic events. At time of approval, data up to 22 January 2021 had been provided, and this 

numerical imbalance corresponded to 11 subjects in the vaccine group (n=21,895) vs. 4 in the placebo 

group. In the vaccine group, there were: 6 DVT type events, 4 pulmonary embolism, 1 transverse 

sinus thrombosis (including 6 SAEs & 1 non-serious related AE; 8 events occurred within 28 days 

following vaccination). In the placebo group (n=21,888), there were: 2 DVT events, 1 pulmonary 

embolism, 1 thrombosed haemorrhoid (including 1 related SAE & 1 none-related SAE, all within 28 

days of vaccination).  

Based on an overview of thromboembolic events submitted by the MAH to the EMA on the 29th March, 

with a cut off of 17 March 2021, the following summary was provided:   

 

Table 1: Thrombotic and Thromboembolic Events in Study COV30011 

Full Analysis Set 
Ad26.COV2.S 

N=21,895 
Placebo 

N=21,888 
n n 

Total participants with any event 
(percentage) 

29 (0.1) 22 (0.1) 

   

Venous thromboembolic events   

Deep vein thrombosis 112 3 

Pulmonary embolism 7 33 

Cerebral sinus thrombosis 1 1 

Retinal vein thrombosis 1 0 

Thrombophlebitis 1 1 

Venous stent occlusion 0 1 

Thrombosed hemorrhoid 0 1 

Total participants with venous events 21 9 

   

Arterial thromboembolic events   

Cerebrovascular events 64 9 

Cardiovascular events 3 4 

Arterial stent occlusion 0 15 

Total participants with arterial events 8 14 
1 Data until March 17th , 2021 
2 Includes one event reported as ‘venous thrombosis limb’ and one event reported as ‘embolism venous’ 
3 One patient reported both deep vein thrombosis and pulmonary embolism as separate terms 
4 Two events reported in 1 participant 
5 One participant reported 2 events of stent occlusion (1 venous, 1 arterial)  
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year-old female subject included in this analysis had thrombosis located in the legs but not 
CVST. Revised, and updated analyses, with the most current amount of data are requested.  

x It is not clear which cut-off date that was used for post-marketing data in the O/E analysis, 
which should be provided. Furthermore, the MAH should provide the time frame that was used 

to calculate the expected rate of these rare events of CVST in combination with 
thrombocytopenia. 

x A stratified analysis by gender of the populations exposed should be provided. 

x One case of capillary leak syndrome was reported among cases described for this signal. This 
condition should be followed up in monthly safety summary reports. 

For the case with concomitant DVT and low platelet counts (3031775) in a male aged between 56-66 
study subject in study 3001, this case should be discussed in more detail, including a discussion on the 

laboratory findings at admission that indicate coagulopathy. In light of recent findings, a discussion on 
whether this could be a case of thrombotic thrombocytopenia related to the Covid-19 Vaccine Janssen 

should be provided. Any previous CBC/platelet counts in the medical history of this case should be 
provided. 

3.5.  Adopted PRAC recommendation 

The PRAC has reviewed the available evidence on the occurrence of thromboembolic events following 
the administration of COVID-19 Vaccine Janssen, including data ascertained from spontaneous case 
reports identified in EudraVigilance, clinical trials and additional data from the MAH. The evaluation of 
the data revealed eight reports of interest, which included severe cases of venous thrombosis at 
unusual sites such as cerebral venous sinus thrombosis, splanchnic vein thrombosis, as well as arterial 
thrombosis concomitant with thrombocytopenia. Fatal outcome has been reported. These cases 
occurred within the first three weeks following vaccination, and mostly in women under 60 years of 
age.  

PRAC is of the view that there is sufficient evidence to conclude, with a reasonable possibility, that 
thrombosis in combination with thrombocytopenia can be considered as a very rare adverse drug 
reaction of the Covid-19 Vaccine Janssen. 

Regarding additional risk minimisation measures, a DHPC is warranted to inform health care 
professionals. 

The PRAC recommends that the MAH for Covid-19 Vaccine Janssen (Janssen-Cilag International NV) 
should submit a variation to amend the product information as described below (new text 
underlined/text to be removed with strikethrough): 

 

 

 

 

 

 

 

 
 
Signal assessment report on Embolic and Thrombotic events (SMQ) with COVID-19 
Vaccine Janssen (Ad26.COV2-S [recombinant]) 

 

EMA/268126/2021  Page 93/99 
 
 

Summary of Product Characteristics (SmPC) 

 

Section 4.4  

Thrombocytopenia and coagulation disorders 

A combination of thrombosis and thrombocytopenia, in some cases accompanied by bleeding, has been 
observed very rarely following vaccination with COVID-19 Vaccine Janssen. This includes severe cases 
of venous thrombosis at unusual sites such as cerebral venous sinus thrombosis, splanchnic vein 
thrombosis, as well as arterial thrombosis concomitant with thrombocytopenia. Fatal outcome has been 
reported. These cases occurred within the first three weeks following vaccination, and mostly in women 
under 60 years of age.  

 

Healthcare professionals should be alert to the signs and symptoms of thromboembolism and/or 
thrombocytopenia. Those vaccinated should be instructed to seek immediate medical attention if they 
develop symptoms such as shortness of breath, chest pain, leg swelling, or persistent abdominal pain 
following vaccination. Additionally, anyone with neurological symptoms including severe or persistent 
headaches or blurred vision after vaccination, or who experiences skin bruising (petechia) beyond the 
site of vaccination after a few days, should seek prompt medical attention.  

 

Thrombosis in combination with thrombocytopenia requires specialised clinical management. 
Healthcare professionals should consult applicable guidance and/or consult specialists (e.g., 
haematologists, specialists in coagulation) to diagnose and treat this condition. 

Risk of bleeding with intramuscular administration  

Section 4.8  

In the Table  

SOC: Vascular disorders: Thrombosis in combination with thrombocytopenia* 

* *Severe and very rare cases of thrombosis in combination with thrombocytopenia have been 
reported post-marketing. These included venous thrombosis such as cerebral venous sinus thrombosis, 
splanchnic vein thrombosis, as well as arterial thrombosis (see section 4.4). 

Frequency: Very rare 

Package leaflet  

Section 2  

[…] 

As with any vaccine, vaccination with COVID-19 Vaccine Janssen may not fully protect all those who 
receive it. It is not known how long you will be protected. 

Blood disorders 

A combination of blood clots and low levels of ‘platelets’ (cells that help blood to clot) in the blood has 
been observed very rarely following vaccination with COVID-19 Vaccine Janssen. This includes severe 
cases with blood clots, including in unusual locations such as the brain, liver, bowel and spleen, in 
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Summary of Product Characteristics (SmPC) 

 

Section 4.4  

Thrombocytopenia and coagulation disorders 
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reported post-marketing. These included venous thrombosis such as cerebral venous sinus thrombosis, 
splanchnic vein thrombosis, as well as arterial thrombosis (see section 4.4). 

Frequency: Very rare 

Package leaflet  

Section 2  

[…] 

As with any vaccine, vaccination with COVID-19 Vaccine Janssen may not fully protect all those who 
receive it. It is not known how long you will be protected. 

Blood disorders 

A combination of blood clots and low levels of ‘platelets’ (cells that help blood to clot) in the blood has 
been observed very rarely following vaccination with COVID-19 Vaccine Janssen. This includes severe 
cases with blood clots, including in unusual locations such as the brain, liver, bowel and spleen, in 
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Ýegén diÝÖÊnibilidad  

GRANDES DEPENDIENTES 

PƵĞĚĞŶ ĂĐƵĚŝƌ Ăů CS ARNŵ 

IŶŵŽǀŝůŝǌĂĚŽƐ хϳϬ ĂŹŽƐ ARNŵ 

IŶŵŽǀŝůŝǌĂĚŽƐ 60ʹ69  JĂŶƐƐĞŶ ͬϮǐ ŽƉĐŝſŶ͗ AZ   

IŶŵŽǀŝůŝǌĂĚŽƐ фϲϬ ĂŹŽƐ ARNŵ 

CUIDADORES PROFESIONALES 

ϲϬ-ϲϵ ĂŹŽƐ 

Sŝ ƐĞ ǀĂ Ăů ĚŽŵŝĐŝůŝŽ ĚĞ ƵŶĂ ƉĞƌƐŽŶĂ 
ĚĞƉĞŶĚŝĞŶƚĞ͗ ƵƟůŝǌĂƌ ůĂ ŵŝƐŵĂ ǀĂĐƵŶĂ 
ƋƵĞ ƐĞ ƉŽŶĞ Ăů ƉĂĐŝĞŶƚĞ͘ 

EŶ Ğů CS͗ AZ ;ƐĞŐƷŶ ĚŝƐƉŽŶŝďŝůŝĚĂĚͿ 

ARNm  

PERSONAS VULNERABLES POR SU EDAD 

хϳϱ ĂŹŽƐ PĮǌĞƌ ͬ MŽĚĞƌŶĂ  

RECUERDA 
IGHQWLILFDU DO SDFLHQWH cRQ PiV de XQ daWR. 

CRPSUREDU HO HVWDGR YDFXQDO fUeQWe a Oa COVID. 
IQfRUPaU VRbUe SRVLbOeV efecWRV VecXQdaULRV \ VROLcLWaU cRQVeQWLPLeQWR LQfRUPadR (LQcaSacLdad, 

ePbaUa]R, OacWaQcLa). 
CRPSURbaU VL Ka KabLdR UeaccLRQeV adYeUVaV aQWeULRUeV. EVWi FRQWUDLQGLFDGR YDFXQDU VL Ka SUeVeQ-
WadR XQa UeaccLyQ aQafLOicWLca R aOpUJLca LQPedLaWa de cXaOTXLeU JUaYedad a XQa dRVLV SUeYLa de Oa 

YacXQa R a cXaOTXLeU cRPSRQeQWe de Oa PLVPa.  
CRPSUREDU VL H[LVWHQ VLWXDFLRQHV HVSHFLDOHV \ SRVSRQeU VL cXadUR febULO aJXdR, VeSaUaU aO 

PeQRV 7 dtaV aQWeV R deVSXpV de Oa adPLQLVWUacLyQ de RWUa YacXQa. 
ReaOL]aU eO UHJLVWUR HQ HO 589. 

MDQWHQHU HQ REVHUYDFLyQ DO SDFLHQWH DO PHQRV 15 PLQXWRV WUDV OD YDFXQDFLyQ (30 PLQXWRV 
eQ SeUVRQaV cRQ aQWecedeQWeV de aOeUJLa JUaYe) 

NRWLILFDU ORV HUURUHV SURdXcLdRV dXUaQWe Oa YacXQacLyQ: CI6EMDGULG \ D 6DOXG 3~EOLFD 
(LVS.SUeYeQcLyQ@VaOXd.PadULd.RUJ. TeO: 91 3700920) 

NRWLILFDU ODV LQFLGHQFLDV UeOacLRQadaV cRQ Oa URWXUa de OD FDGHQD GH IUtR a 6DOXG 3~EOLFD 
(LVS.SUeYeQcLyQ@VaOXd.PadULd.RUJ. TeO: 91 3700920) 

NRWLILFDU ORV HIHFWRV DGYHUVRV TXe Ve SURdXceQ WUaV Oa YacXQacLyQ a NRWLILFD5AM 

- AOeUJLa a PedLcaPeQWRV RUaOeV 
(LQcOX\eQdR eO eTXLYaOeQWe RUaO de XQ 
PedLcaPeQWR LQ\ecWabOe)  
- AOeUJLaV aOLPeQWaULaV, a aQLPaOeV, 
LQVecWRV, YeQeQRV, aOeUJeQRV aPbLeQ-
WaOeV, OiWe[ eWc.  
- HLVWRULa faPLOLaU de aOeUJLa. 

- AQWecedeQWe de UeaccLyQ aOpUJLca a 
RWUaV YacXQaV R WUaWaPLeQWRV LQ\ec-
WabOeV (dLfeUeQWeV a ORV cRPSRQeQWeV 
de Oa YacXQa).  

- AQWHFHGHQWHV GH UHDFFLyQ DQDIL-
OiFWLFD R DOpUJLFD LQPHGLDWD GH 
FXDOTXLHU JUDYHGDG D XQD GRVLV 
SUHYLD GH OD YDFXQD R D FXDOTXLHU 
FRPSRQHQWH GH OD PLVPD.  

-ObVeUYaU 30 PLQXWRV VL aQWecedeQWeV 
de UeaccLRQeV aOpUJLcaV JUaYeV SRU 
cXaOTXLeU caXVa.  
- ObVeUYaU dXUaQWe 15 PLQXWRV VL aQ-
WecedeQWeV de UeaccLRQeV aOpUJLcaV QR 
aQafLOicWLcaV.  

- EYaOXaU eO ULeVJR . 
- VaORUaU SRVSRQeU Oa YacXQacLyQ R 
cRQVXOWa cRQ eVSecLaOLVWa. 
- ObVeUYaU dXUaQWe XQ WLePSR de 30 
PLQXWRV VL Ve decLde YacXQaU. 

- NR YDFXQDU. 
- DeULYaU SaUa eVWXdLR aO SeUYLcLR de 
AOeUJLa.  
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ANTECEDENTE DE INFECCIÓN CONFIRMADA POR  
SARS-COV-Ϯ ANTES DE RECIBIR LA PRIMERA DOSIS  

> 65 AfO6: Ϯ ĚŽƐŝƐ ĚĞƐĚĞ ƋƵĞ ĮŶĂůŝĐĞ ůĂ ŝŶĨĞĐĐŝſŶ ĂĐƟǀĂ Ž Ğů  
ƉĞƌŝŽĚŽ ĚĞ ĂŝƐůĂŵŝĞŶƚŽ͘͘ 

< 65 AfO6: ϭ ƐŽůĂ ĚŽƐŝƐ Ă ůŽƐ ϲ ŵĞƐĞƐ ĚĞů ĚŝĂŐŶſƐƟĐŽ͘  

INFECCIÓN CONFIRMADA POR SARS-COV-Ϯ TRAS 
RECIBIR LA PRIMERA DOSIS  

> 65 AfO6: ĐŽŵƉůĞƚĂƌ ůĂ ƉĂƵƚĂ ƚƌĂƐ ƌĞĐƵƉĞƌĂĐŝſŶͬĮŶ ĚĞ  
ĂŝƐůĂŵŝĞŶƚŽ͘ 

< 65 AfO6: Ϯǐ ĚŽƐŝƐ Ă ůŽƐ ϲ ŵĞƐĞƐ ĚĞů ĚŝĂŐŶſƐƟĐŽ͘  

GRUPO ϰ 

GRUPO ϱ 



  RESUMEN VACUNACIÓN  FRENTE A LA COVID-ϭϵ             ǀϬϭ͘ ϭϴ de abril ϮϬϮϭ 
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1- Ministerio de Sanidad. ϲª actualización Estrategia de vacunación. 20 de abril 2021 
2.- Dirección General de Salud Pública. Documento informativo de vacunación frente a la COVID-1ϵ en la Comunidad de Madrid.  
3- Dirección General de Salud Pública. Nota informativa: Indicación de las vacunas actualmente disponibles en la Comunidad de Madrid. ϴ de abril 2021.  
ϰ.- AEMPS. DHPC: VAXZEVRIA/COVID-1ϵ VACCINE ASTRAZENECA: Actualización sobre el riesgo de trombosis en combinación con trombocitopenia. 13 de abril 2021 

 

LAS PERSONAS CON CONDICIONES DE MUY ALTO RIESGO  
;GRUPO ϳͿ SON LAS SIGUIENTES͗ 

TUaVSOaQWH GH SURJHQLWRUHV KHPaWRSR\pWLFRV (TPH) -aOR \ aXWRWUaVSOaQWH- HQ ORV ~OWL-
PRV 2 axRV, R >50 axRV \/R < 80% dH tQdLcH KaUQRIVN\, LQdHSHQdLHQWHPHQWH dHO WLHPSR 
dHVdH HO TPH.  
TUaVSOaQWH GH yUJaQR VyOLGR R HQ OLVWa GH HVSHUa SaUa WUaVSOaQWH GH yUJaQR VyOLGR: 

x TUaVSOaQWH SXOPRQaU.  
x TUaVSOaQWH UHQaO \ SaQcUHiWLcR.  
x TUaVSOaQWH caUdtacR.  
x TUaVSOaQWH KHSiWLcR.  
x TUaVSOaQWH LQWHVWLQaO.  

TUaWaPLHQWR VXVWLWXWLYR UHQaO  (KHPRdLiOLVLV \ dLiOLVLV SHULWRQHaO).  
EQIHUPHGaG RQFRKHPaWROyJLFa HQ ORV ~OWLPRV 5 axRV R QR cRQWUROada \/R ECOC 3-4 
\/R QHXWURSHQLa VHYHUa (<500 QHXWUyILORV/PP3) LQdHSHQdLHQWHPHQWH dHO WLHPSR dHVdH 
HO dLaJQyVWLcR.  
CiQFHU GH yUJaQR VyOLGR:  

x CiQcHU dH yUJaQR VyOLdR HQ WUaWaPLHQWR cRQ TXLPLRWHUaSLa cLWRWy[Lca.  
x CiQcHU dH yUJaQR VyOLdR PHWaVWiVLcR.  
x PacLHQWHV TXH UHcLbHQ UadLRWHUaSLa SRU WXPRUHV dH ORcaOL]acLyQ WRUicLca cRQ ULHVJR 

dH QHXPRQLWLV (WXPRU HVyIaJR, UadLRWHUaSLa VRbUH PHWiVWaVLV SXOPRQaUHV, HWc).  
IQPXQRGHILFLHQFLaV SULPaULaV. TRdaV OaV LQPXQRdHILcLHQcLaV SULPaULaV, H[cOX\HQdR 
HO dpILcLW dH IJA \ HO dHIHcWR dH IRUPacLyQ dH aQWLcXHUSRV.  

IQIHFFLyQ FRQ VIH \ FRQ <200 FHO/PO (aQaOtWLca dH ORV ~OWLPRV 6 PHVHV)  
StQGURPH GH DRZQ FRQ 40 R PiV axRV GH HGaG (QacLdRV HQ 1981 R aQWHV)  

 

EMBARAZO 

INMUNOSUPRESIÓN 

OTRAS SITUACIONES A CONSIDERAR  

x Se recomienda posponer la vacunación hasta finalizar el embarazo.  
x Si una embarazada pertenece a un grupo de riesgo de la enfermedad por su alta 

exposición o por alto riesgo de complicaciones debería consultar al profesional 
que realiza el seguimiento y valorar el riesgo-beneficio de la vacunación.  

x En los casos de planificación de embarazo se recomienda esperar 2 semanas 
tras la administración de la segunda dosis, como medida de precaución.  

LACTANCIA 
x Una madre que amamanta puede ser vacunada si forma parte de un grupo en el 

que se recomienda la vacunación por su alta exposición (p.e.: sanitarias y socio-
sanitarias) o que tenga un alto riesgo de complicaciones por COVID-1ϵ.  

x No es necesario suspender la lactancia los días posteriores a la vacunación. 

AMPLIAR INFORMACIÓN: 

- Agencia Española del Medicamento y Productos Sanitarios (AEMPS). Informes de farmacovigilancia 
- Sociedad Española de Reumatología 
- Comité Asesor de Vacunas.  Asociación Española de Pediatría 
- Sociedad Española de Trombosis y Hemostasia 
- Federación de Asociaciones Científico Médicas de España  

PÊÝÖÊÄeÙ la òacçÄaciÌÄ Ýi eøiÝãe ÝÊÝÖec«a de iÄfecciÌÄ ÖÊÙ 
SARS-CÊV-Ϯ O SI EXISTE INFECCIÓN CONFIRMADA HASTA FINALIͲ
ZAR EL PERIODO DE AISLAMIENTO͘  
NÊ Ýe ÙecÊÃieÄda ÝÊliciãaÙ ÖÙçebaÝ de labÊÙaãÊÙiÊ aÄãeÝ Äi 
deÝÖç�Ý de òacçÄaÙ͘  

x En las personas inmunodeprimidas o con tratamiento inmunosupresor 
(incluyendo los corticoides que pueden utilizarse en el tratamiento de la COIVD) 
deben recibir la vacuna a menos que esté contraindicada. 

ANTICOAGULACIÓN 

x Se puede vacunar a personas con alteraciones de la coagulación o en tratamiento  
     crónico con anticoagulantes o antiagregantes.  

EƐƚĞ ĚŽĐƵŵĞŶƚŽ ĞƐƚĄ ĞŶ ƌĞǀŝƐŝſŶ ƉĞƌŵĂŶĞŶƚĞ ĞŶ ĨƵŶĐŝſŶ ĚĞ ůĂ ĞǀŽůƵĐŝſŶ Ǉ ŶƵĞǀĂ ŝŶĨŽƌŵĂĐŝſŶ ƋƵĞ ƐĞ ĚŝƐƉŽŶŐĂ ĚĞ ůĂ ǀĂĐƵŶĂĐŝſŶ ĨƌĞŶƚĞ Ă ůĂ COVID-ϭϵ ĞŶ ůĂ CŽŵƵŶŝĚĂĚ ĚĞ MĂĚƌŝĚ 



PLAN DE VACUNACIÓN. SEMANA 17 AL 23 DE MAYO 

Consejería de Sanidad 

Las vacunas se administran en función de su disponibilidad. Actualizado a 17 de mayo 

GRUPO  DÓNDE ME VACUNAN CÓMO ME CITAN QUÉ VACUNA  

50 a 55 años 

Nacidos en años 1966 a 1971 
(incluidos). 

Hospitales del Servicio 

Madrileño de Salud (ver 
listado de hospitales). 
 

Wanda Metropolitano y 

Wizink Center 

Citación mediante un SMS1 con un 
enlace para confirmar la cita en una 

página web habilitada al efecto.  

Vacuna ARNm 
(Pfizer 
o Moderna). 

56 a 59 años. 

Nacidos en años 1962 a 1965 
(incluidos). 

Hospitales del Servicio 

Madrileño de Salud (ver 
listado de hospitales). 

Citación mediante un SMS1 con un 
enlace para confirmar la cita en una 

página web habilitada al efecto.  

Vacuna ARNm 
(Pfizer 
o Moderna). 

60 a 67 años. 

Nacidos en años 1954 a 1961 
(incluidos). 

Wanda Metropolitano y 

Wizink Center. 

Citación mediante un SMS1 con un 
enlace para confirmar la cita en una 

página web habilitada al efecto.  

Vacuna 
AstraZeneca. 

68 años y más2 

Nacidos en 1953 y anteriores. 
 

En sus Centros de Salud. Citación por llamada 

telefónica desde el número de 
teléfono único de Atención Primaria 
91 370 00 01 (este número NO es 
para consultar dudas) 

Vacuna ARNm 
(Pfizer). 

MUTUALISTAS (MUFACE, 

ISFAS, MUGEJU y otros). 

- 70 años y más, en el H.E. 

Isabel Zendal los fines de 

semana. 

 
- Menores de 70 años, con 
sus grupos de población. 

- 74 años y más, recibiran una 
llamada desde el Centro de Atención 
Personalizada (número de teléfono 
91 502 60 58). 
- Menores de 74 años, citación por 
SMS 

Vacuna: la que 
corresponda 
según su grupo 
de edad. 

COLECTIVOS ESENCIALES: 

Docentes, personal de Fuerzas y 
Cuerpos de Seguridad, 
Emergencias y Fuerzas Armadas 
y otros profesionales 
sociosanitarios, que aún no han 

recibido ninguna dosis. 

H.E. Isabel Zendal. Citación mediante un SMS1 con un 
enlace para confirmar la cita en una 
página web habilitada al efecto.  

Vacuna ARNm 
(Pfizer o 
Moderna). 

GRUPOS DE RIESGO3 - Hospitales del Servicio 

Madrileño de Salud (ver 
listado de hospitales). 

- Varios hospitales 

privados (ver listado de 
hospitales).  

Citados directamente desde los 
centros hospitalarios en los que son 
atendidos habitualmente.  

Vacuna ARNm 
(Pfizer o 
Moderna), 
preferentemente 
Moderna. 

GRANDES DEPENDIENTES 

- Grado III Ley 39/2006, de 14 
de diciembre) con necesidad de 
intensas medidas de apoyo, no 
institucionalizados. 

- En su domicilio o Centro 

de Salud.  

- En sus Centros de Día. 

Citados desde sus Centros de Salud o 
Centros de Día. 

Vacunas ARNm 
(Pfizer o 
Moderna) y 
Janssen. 

 

AL RECIBIR LA PRIMERA DOSIS DE LA VACUNA QUE LE CORRESPONDA, SE LE INDICARÁ  
CUÁNDO RECIBIRÁ LA SEGUNDA DOSIS, SI ÉSTA FUERA NECESARIA. 

LA SEGUNDA DOSIS SE ADMINISTRARÁ, EN PRINCIPIO, EN EL LUGAR DONDE SE PUSO LA PRIMERA. 
 

Las personas de colectivos esenciales que se vacunaron con la primera dosis de AstraZeneca serán informadas 
próximamente de qué vacuna, así como dónde y cuándo recibirán la segunda dosis en función de la evidencia 

científica, las evaluaciones de la Agencia Europea del Medicamento y la coordinación con otros países de la UE. 

 



Efecto de la vacunación en las nuevas 
variantes

Viceconsejería de Salud Pública y Plan COVID-19
Consejería de Sanidad
Comunidad de Madrid

Variante UK
La variante del Reino Unido se propaga más fácil y rápidamente que 
otras. Hay evidencia que sugiere que esta variante podría estar 
asociada con mayor gravedad. 

Variante Brasil 
La variante de Brasil contiene más mutaciones que la cepa del Reino 
Unido que pueden afectar su capacidad de ser bloqueada por 
anticuerpos terapéuticos o por la vacuna. 

Variante Sudafricana 
La variante sudafricana comparte algunas mutaciones con la variante 
de Brasil y comporta riesgos similares. 

Variante California 
Las variantes de California comparten algunas mutaciones con la 
variante del Reino Unido y pueden no responder a algunas terapias. 

Variante de la India 
CŽŶŽcida cŽŵŽ ͞dŽbůe ǀaƌiaŶƚe͟ ƉŽƌ Ɛeƌ ƉŽƌƚadŽƌa de dŽƐ ŵƵƚaciŽŶeƐ 
de preocupación presentes en las cepas de Sudáfrica, Brasil y 
California.

Características de las nuevas variantes

European Centre for Disease Prevention and Control. SARS-CoV-2 - increased circulation of variants of concern and vaccine rollout in the EU/EEA, 14th update ʹ 15 February 2021. 
ECDC: Stockholm; 2021. 



Resumen de la eficacia/efectividad de las vacunas 

Británica Sudafricana Brasileña*

Pfizer ?

Moderna ?

Astra-Zeneca ?

Janssen ?

Novavax ?

*No hay suficiente evidencia sobre el efecto de las vacunas en algunas 
variantes.

Todas las vacunas han demostrado eficacia frente al riesgo de desarrollar 
enfermedad grave, hospitalización o muerte por todas las variantes

Karim S, Oliveira T. N Engl J Med. 2021 Mar 24 : NEJMc2100362. 
Published online 2021 Mar 24. doi: 10.1056/NEJMc2100362
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Effectiveness of the BNT162b2 Covid-19 Vaccine 
against the B.1.1.7 and B.1.351 Variants

To The Editor: The messenger RNA vaccine 
BNT162b2 (Pfizer–BioNTech) has 95% efficacy 
against coronavirus disease 2019 (Covid-19).1 
Qatar launched a mass immunization campaign 
with this vaccine on December 21, 2020. As of 
March 31, 2021, a total of 385,853 persons had 
received at least one vaccine dose and 265,410 
had completed the two doses. Vaccination scale-
up occurred as Qatar was undergoing its second 
and third waves of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection, 
which were triggered by expansion of the B.1.1.7 
variant (starting in mid-January 2021) and the 
B.1.351 variant (starting in mid-February 2021). 
The B.1.1.7 wave peaked during the first week of 
March, and the rapid expansion of B.1.351 
started in mid-March and continues to the pres-
ent day. Viral genome sequencing conducted from 
February 23 through March 18 indicated that 
50.0% of cases of Covid-19 in Qatar were caused 
by B.1.351 and 44.5% were caused by B.1.1.7. 
Nearly all cases in which virus was sequenced 
after March 7 were caused by either B.1.351 or 
B.1.1.7.

Data on vaccinations, polymerase-chain-reac-
tion testing, and clinical characteristics were 
extracted from the national, federated Covid-19 
databases that have captured all SARS-CoV-2–
related data since the start of the epidemic (Sec-
tion S1 of the Supplementary Appendix, avail-
able with the full text of this letter at NEJM.org). 
Vaccine effectiveness was estimated with a test-
negative case–control study design, a preferred 
design for assessing vaccine effectiveness against 
influenza (see the Supplementary Appendix).2 A 
key strength of this design is the ability to con-
trol for bias that may result from differences in 
health care–seeking behavior between vaccinat-
ed and unvaccinated persons.2

The estimated effectiveness of the vaccine 

against any documented infection with the 
B.1.1.7 variant was 89.5% (95% confidence inter-
val [CI], 85.9 to 92.3) at 14 or more days after the 
second dose (Table 1 and Table S2). The effec-
tiveness against any documented infection with 
the B.1.351 variant was 75.0% (95% CI, 70.5 to 
78.9). Vaccine effectiveness against severe, criti-
cal, or fatal disease due to infection with any 
SARS-CoV-2 (with the B.1.1.7 and B.1.351 vari-
ants being predominant within Qatar) was very 
high, at 97.4% (95% CI, 92.2 to 99.5). Sensitivity 
analyses confirmed these results (Table S3).

Vaccine effectiveness was also assessed with 
the use of a cohort study design by comparing 
the incidence of infection among vaccinated 
persons with the incidence in the national co-
hort of persons who were antibody-negative 
(Section S2). Effectiveness was estimated to be 
87.0% (95% CI, 81.8 to 90.7) against the B.1.1.7 
variant and 72.1% (95% CI, 66.4 to 76.8) against 
the B.1.351 variant, findings that confirm the 
results reported above.

The BNT162b2 vaccine was effective against 
infection and disease in the population of Qatar, 
despite the B.1.1.7 and B.1.351 variants being 
predominant within the country; however, vac-
cine effectiveness against the B.1.351 variant was 
approximately 20 percentage points lower than 
the effectiveness (>90%) reported in the clinical 
trial1 and in real-world conditions in Israel4 and 
the United States.5 In Qatar, as of March 31, 
breakthrough infections have been recorded in 
6689 persons who had received one dose of the 
vaccine and in 1616 persons who had received 
two doses. Seven deaths from Covid-19 have 
been also recorded among vaccinated persons: 
five after the first dose and two after the second 
dose. Nevertheless, the reduced protection 
against infection with the B.1.351 variant did not 
seem to translate into poor protection against 

The New England Journal of Medicine 
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the most severe forms of infection (i.e., those re-
sulting in hospitalization or death), which was 
robust, at greater than 90%.
Laith J. Abu-Raddad, Ph.D. 
Hiam Chemaitelly, M.Sc.
Weill Cornell Medicine–Qatar 
Doha, Qatar 
lja2002@  qatar-med . cornell . edu

Adeel A. Butt, M.D.*
Hamad Medical Corporation 
Doha, Qatar

for the National Study Group for COVID-19 
Vaccination

*Members of the National Study Group for COVID-19 Vacci-
nation are listed in the Supplementary Appendix, available with 
the full text of this letter at NEJM.org.

Table 1. Vaccine Effectiveness against Infection and against Disease in Qatar.

Type of Infection or Disease PCR-Positive Persons PCR-Negative Persons Effectiveness (95% CI)*

Vaccinated Unvaccinated Vaccinated Unvaccinated

number of persons percent

Infection

PCR-confirmed infection with the B.1.1.7 
 variant†

After one dose 892 18,075 1241 17,726 29.5 (22.9–35.5)

≥14 days after second dose 50 16,354 465 15,939 89.5 (85.9–92.3)

PCR-confirmed infection with the B.1.351 
 variant‡

After one dose 1329 20,177 1580 19,926 16.9 (10.4–23.0)

≥14 days after second dose 179 19,396 698 18,877 75.0 (70.5–78.9)

Disease§

Severe, critical, or fatal disease caused by 
the B.1.1.7 variant

After one dose 30 468 61 437 54.1 (26.1–71.9)

≥14 days after second dose 0 401 20 381 100.0 (81.7–100.0)

Severe, critical, or fatal disease caused by 
the B.1.351 variant

After one dose 45 348 35 358 0.0 (0.0–19.0)

≥14 days after second dose 0 300 14 286 100.0 (73.7–100.0)

Severe, critical, or fatal disease caused by 
any SARS-CoV-2

After one dose 139 1,966 220 1,885 39.4 (24.0–51.8)

≥14 days after second dose 3 1,692 109 1,586 97.4 (92.2–99.5)

*  Vaccine effectiveness was estimated with the use of a test-negative case–control study design,2 with persons found positive by polymerase-
chain-reaction (PCR) testing for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) serving as cases in the analysis and those 
found negative by PCR serving as controls. PCR-positive and PCR-negative persons were matched one to one according to age, sex, na-
tionality, and reason for PCR testing. Vaccine effectiveness was calculated as described by Jackson and Nelson2 (see the Supplementary 
Appendix).

†  A B.1.1.7 infection was identified as an S gene “target failure” in an analysis conducted with the TaqPath COVID-19 Combo Kit platform 
(Thermo Fisher Scientific), with the criteria of a PCR cycle threshold value no higher than 30 for the genes encoding both the nucleocapsid 
protein (N) and ORF1ab but a negative outcome for the gene encoding the spike protein (S) applied. The median date of vaccination was 
March 1 for PCR-positive persons and February 28 for the matched PCR-negative persons.

‡  Because only B.1.351 and B.1.1.7 viruses were identified in viral genome sequencing in Qatar after March 7, 2021, the criteria used to iden-
tify a B.1.351 infection involved the complement of the criterion for S that was used to identify a B.1.1.7 infection — that is, any infection 
with a cycle threshold value no higher than 30 for the genes encoding N, ORF1ab, and S between March 8 and March 31 was regarded as 
a B.1.351 infection. The median date of vaccination was March 7 for the PCR-positive persons and March 1 for the matched PCR-negative 
persons.

§  Effectiveness against severe, critical, or fatal disease caused by PCR-confirmed SARS-CoV-2 infection was analyzed. The B.1.1.7 and B.1.351 
variants were dominant in Qatar during the study period. Severe, critical, and fatal coronavirus disease 2019 (Covid-19) were defined on the 
basis of the World Health Organization criteria3 for classifying SARS-CoV-2 infection severity and Covid-19–related death.
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¿Por qué hay que seguir vacunando?

Las vacunas COVID son 
altamente eficaces. 

• Las vacunas actuales 

causan una potente 

respuesta inmune. 

• Los anticuerpos no son la 

única parte de las vacunas 

que las hace funcionar. 

• También hay células T y 

células B de memoria y 

otros tipos de anticuerpos. 

Las vacunas previenen 
la hospitalización y la 
muerte.

Todas las vacunas actuales son 

eficaces para prevenir la 

hospitalización y la muerte. 

Las vacunas ayudan a 
detener nuevas 
variantes. 

• A mayor número de 

personas vacunadas, 

podemos detener la 

propagación. 

• Una lenta transmisión 

significa menos riesgo 

para mutar, puede ayudar 

a prevenir la aparición de 

cualquier otra variante. 

Las vacunas pueden 
actualizarse para ser 
más eficaces. 

Es posible modificar las 

vacunas COVID-19 en el futuro 

para aumentar si eficacia ante 

las variantes. 


