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A B S T R A C T

Background: A first-dose of various vaccines provides acceptable protection against infections by SARS-CoV-2
and evolution to the most severe forms of COVID-19. The recombinant adenovirus (rAd)-based vaccine,
Gam-COVID-Vac (Sputnik V), was proven efficacious but information about effectiveness in the real-world
setting is lacking. The aim of our study was to investigate the association between the rollout of the first com-
ponent (rAd26) of Gam-COVID-Vac and PCR-positive tests, hospitalisations and deaths.
Methods: We conducted a retrospective cohort study which analyzed individuals aged 60-79 who self-regis-
tered in the online vaccination system of the Province of Buenos Aires, Argentina, from December 29, 2020
to March 21, 2021. Exclusion criteria were having a previous positive RT-PCR or antigen tests for SARS-CoV-
2, having received other vaccines, or two doses of any vaccine.
Proportions of new laboratory-confirmed SARS-CoV-2 infections, hospitalisations and deaths until 83 days of
vaccination were compared between vaccinated and unvaccinated subjects. Vaccine effectiveness for the
three outcomes was calculated as (1�OR) £ 100. Kaplan-Meier cumulative incidence curves were
constructed.
Findings: During the study period 415995 registered subjects received the first component of Gam-COVID-
Vac; 40387 belonged to the 60-79 age group, and were compared to 38978 unvaccinated. Vaccine effective-
ness for preventing laboratory-confirmed infections was 78�6% [CI95% 74¢8 - 81¢7]; and for reducing hospital-
izations and deaths was, respectively, 87¢6% [CI95% 80¢3 - 92¢2] and 84¢8% [CI95% 75¢0 - 90¢7]. Effectiveness
was high across all subgroups.
Interpretation: Similarly to other vaccines, the administration of one dose of Gam-COVID-Vac was effective
for a wide range of COVID-19�related outcomes.
Funding: This study did not receive any funding.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

The coronavirus disease 2019 (COVID-2019), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in
Wuhan, China in December 2020; and has since rapidly spread
worldwide. The World Health Organisation declared COVID-2019 a
pandemic on March 11, 2020 [1]. It soon became evident that only a
massive vaccination campaign would effectively end the pandemic,
and many countries started an unprecedented effort directed at vac-
cine development. Publication of phase 2 and 3 studies demonstrat-
ing safety and efficacy of the different vaccines occurred thereafter
and were followed by Emergency Use authorization (EUA) [2-7].
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Research in context

Evidence before this study

While ChAdOx1 nCoV-19 (AZD1222) (Astra Zeneca) vaccine
against SARS-CoV-2 were approved with a schedule of adminis-
tration of two doses 28 days apart, a post-hoc analysis of 4 clini-
cal trials demonstrated an increased efficacy with extended
intervals between doses. This prompted UK, Canada and then
Argentina to postpone the second dose of available vaccines, in
an international context of vaccine shortage and increasing
COVID-19 cases.

We searched PubMed, medRxiv, and SSRN for observational
studies, with no language restrictions, using the term “COVID-
19 OR Sars-CoV-2” AND “vaccine effectiveness” OR “vaccine
impact” published between Dec 1, 2020, and June 1, 2021. We
found 8 studies which included individuals that had received
one dose of any of the available vaccines. Reported effective-
ness in preventing symptomatic infection was between 51-76%,
hospitalisations 66�9-91%, and deaths 85-91% for BNT162b2
mRNA (Pfizer-BioNTech), ChAdOx1 nCoV-19, mRNA-1273
(Moderna) and Ad26�COV2�S vaccines.

Added value of this study

At present, there is no published study on the effectiveness of
the first component of Gam-COVID-Vac (Sputnik V) from
Gamaleya National Research Centre for Epidemiology and
Microbiology in real life settings. This study shows that Gam-
COVID-Vac prevents 78�6% of laboratory-confirmed SARS-CoV-
2 infections, 87�6% of hospitalisations and 84�8% of deaths at
21�83 40 days after vaccination, in a population from 60 to
79 years of age. These Gam-COVID-Vac effects were consistent
across all subgroups.

Implications of all the available evidence

Our results might provide evidence for delaying the second
dose of the Gam-COVID-Vac in countries facing vaccine short-
ages to allow broader population coverage with a single dose.
In addition, this study might offers support for expanding the
pool of vaccines the world has to offer.
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As of May 28 2021, Argentina has reported more than 3.6 million
cases of COVID-19 with 76,135 associated deaths [8]. While the coun-
try participated in phase 3 trials of the BNT162b2 mRNA (Pfizer-BioN-
Tech) vaccine, its availability for massive utilization could not be
secured [2]. Furthermore the establishment of a partnership with
AstraZeneca for the synthesis of some elements of ChAdOx1 nCoV-19
(AZD1222) did not provide enough vaccination doses, although some
were delivered via the Covax mechanism [9]. An important amount
of doses of the inactivated Sinopharm vaccine were available on Feb-
ruary 28, 2021. Undoubtedly, the mass roll-out of vaccination began
after the recombinant adenovirus (rAd)-based vaccine, Gam-COVID-
Vac (Sputnik V), from Gamaleya National Research Centre for Epide-
miology and Microbiology, became available on December 29, 2020.
The Gam-COVID-Vac vaccine was proven efficacious in phase 2 and 3
trials, but there is scarce information about its performance (effec-
tiveness) in the real-world setting [6,7]. At that moment, the avail-
ability of authorized vaccines for individuals older than 60 years was
limited. It have recently been demonstrated that the first-dose of var-
ious vaccines provided acceptable immunity and protection against
developing the most severe forms of COVID-19 [10-18]. Thus, in a
context of increasing number of COVID-19 cases and low availability
of vaccines, and following recommendations about prioritisation of
the first dose to enhance vaccine supply in the short term, the
Ministry of Health of Argentina decided to delay administration of
second doses [19,20]. Our hypothesis was that Gam-COVID-Vac vac-
cine could be associated with a decrease in PCR-positive tests, hospi-
talisations and deaths in subjects at 21-40 days after vaccination
with the first component (rAd26) compared to unvaccinated subjects,
after a massive administration in the Province of Buenos Aires,
Argentina.

2. Methods

2.1. Study design and participants

This is a retrospective cohort study aiming at determining the
effectiveness of the first component of Gam-COVID-Vac in a popula-
tion between 60 and 79 years of age in the province of Buenos Aires,
Argentina. Buenos Aires Province has developed its own registration
system (Vacunate PBA) to address the vaccination campaign against
COVID-19 in which voluntary registration can be carried out via
Android and IOS applications or via the specially designed website
[22]. This database catalogues age, gender, occupation, and underly-
ing conditions in a self-declared registration statement by provincial
residents who enter their information into the system to receive a
vaccine. Registration started on December 15st, 2020.

Additional information on subsequent laboratory-confirmed
SARS-CoV-2 infections by RT-PCR or antigen test was obtained until
May 1st, 2021. Importantly, those laboratory-confirmed SARS-CoV-2
infections corresponded mainly to symptomatic cases due to the test-
ing policy of Buenos Province in that period of time. Information
about hospitalisations and deaths of any of these subjects was
recorded until May 15, 2021. Laboratory-confirmed SARS-CoV-2
infections, hospitalisations and deaths were obtained from the
National System of Health Surveillance.

All these data were further validated with information from the
Bed Management System, a province-level monitoring system for
hospital admissions, discharges, and deaths.

Both vaccinated and unvaccinated subjects analyzed in this study
had self-registered in the Vacunate PBA system.

The rollout of Gam-COVID-Vac began on December 29, 2020 and
by March 21 2021, 513432 of 4791075 subjects registered had
received the first dose of one of three vaccines approved for emer-
gency use in Argentina: ChAdOx1 nCoV-19 (AZD1222) from the Uni-
versity of Oxford/AstraZeneca, Gam-COVID-Vac (Sputnik V) from
Gamaleya National Research Centre for Epidemiology and Microbiol-
ogy, and Sinopharm/BBIBP of Beijing Institute of Biological Products).
From those, only 203334 subjects (39¢6% of those vaccinated with the
first dose in the province of Buenos Aires) had received the first com-
ponent of Gam-COVID-Vac before March 21, 2021. In this study, only
the subjects older than 60 were considered, as they were prioritized
for vaccination in the guidelines proposed by the Argentine National
Ministry of Health due to the increased risk of severe forms and mor-
tality demonstrated in this age group [23-25]. The inclusion criteria
were: (1) Age between 60 and 79 years; (2) Vaccination before March
21, 2021 and not having received the second component of Gam-
COVID-Vac (rAd5) as of May 1, 2021; (3) Not having a previous posi-
tive RT-PCR or antigen tests for SARS-Cov2 and (4) Residence in the
municipalities pertaining to the Greater Buenos Aires, Province of
Buenos Aires, the most inhabited area of the country with a popula-
tion of 17¢7 million inhabitants.

For the unvaccinated population, the inclusion criteria was: (1) An
age between 60 and 79, (2) Not having received any vaccine against
COVID-19 up to May 1, 2021 (3) Not having a previous positive RT-
PCR or antigen tests for SARS-Cov2 and (4) residence in the munici-
palities pertaining to Greater Buenos Aires, Province of Buenos Aires.

The population �80 years was not included in this study because
by May 1, 2021 over 95% of this age group had already been vacci-
nated, leaving an insufficient number of unvaccinated subjects to
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compare with, which would defeat the purpose of the study. In the
vaccinated group, the monitoring begins at the vaccination date.
However, the unvaccinated group cannot be assigned a precise date
for the onset of monitoring. We sought to homogenize exposure time
among vaccinated and unvaccinated individuals. First, for that pur-
pose, we created a fictional vaccination date which acted as the start-
ing date of monitoring for the unvaccinated group [13,26]. This
fictional vaccination date was randomly assigned after sampling
from the first-dose application date distribution of the vaccinated
group. All patients had up to 40 days of monitoring to search for a
positive SARS-CoV-2 test, hospital admission and/or death caused by
COVID-19.

Data recorded were age, gender, and presence or absence of
comorbidities. The date of confirmed-laboratory SARS-CoV-2 infec-
tions was identified by the symptom-onset date or, if not available,
the date of the sample collected for either COVID-19 test. We also
registered the date of hospitalisations and deaths.

The 60-79 age group was further split into two subgroups of 60-
69 and 70-79. Since vaccination rollout prioritized subjects with
higher risk of COVID-19, the campaign began targeting individuals
�80, and followed with the 60-79 subgroup. To account for possible
imbalances between vaccinated:unvaccinated ratios in the two age
subgroups at the end of the study (May 1, 2021) that could act as con-
founders in the analysis, we generated an matched 60-79 subgroup
with around 1:1 vaccinated-unvaccinated ratio. This approach was
selected to deal with the higher proportion of comorbidities that was
to be expected in the vaccinated group, given that the vaccination
rollout usually began targeting older age subgroups, and then indi-
viduals with comorbidities within all age subgroups. A similar match-
ing strategy has been used by other researchers [26,27].

The matched group was obtained following the next steps: (1)
Vaccinated individuals were grouped by exact age, gender and
comorbidities and the number for each group was registered (n). (2)
For each combination of age, gender and comorbidities, n individuals
matching exact values in the considered parameters were selected
from the unvaccinated group. (3) In cases where the n of unvacci-
nated was not enough, all the unvaccinated individuals from this sub-
group were selected (less than n). This step could lead to a slight
difference between two groups leaving a not exactly 1:1 ratio
between vaccinated and unvaccinated groups.

Patients were followed at least for 40 days from the vaccination
date or fictional date for the unvaccinated.
3. Outcomes

The primary outcome measure was the proportion of participants
with confirmed-laboratory SARS-CoV-2 infections at 21-40 days after
vaccination. This period of time was selected based on previous stud-
ies about antibody generation and effectiveness after the first compo-
nent of Gam-COVID-Vac, which increases significantly after day 21 of
vaccination [28]. Secondary outcomes were proportions of hospital-
isations and deaths, also obtained from those infected between day
21 up to day 40. The three outcomes were independently recorded in
the database. We also estimated proportion of participants with con-
firmed-laboratory SARS-CoV-2 infection, hospitalisations and deaths,
for age subgroups (60-69 and 70�79 years), sex and comorbidities.
For each end-point analysis, all laboratory confirmed cases before
day 21 were excluded.
4. Statistical analysis

For the main analysis, we calculated Odds ratios (OR) and their
respective CI95% of confirmed-laboratory SARS-CoV-2 infections, hos-
pitalisations and deaths between vaccinated and unvaccinated indi-
viduals.
Vaccine effectiveness was defined as infection relative risk reduc-
tion (RRR) and calculated as: (1 �OR) £ 100.

Age, gender, age category, and presence of comorbid conditions in
general were compared between vaccinated and unvaccinated
groups. All analyses were performed with Chi2 or t-tests, according
to the nature of the variable. A P value < 0¢05 was considered signifi-
cant.

All these analyses were calculated in the matched cohort and also
in the entire cohort.

Additionally, OR between vaccinated and matched unvaccinated
groups were calculated at days 0-6, 7-13, 14-20, 21-27, 28-34, and
after 35 days of follow-up. Stratification per week was the strategy
selected to account for the changing background dynamics of the
pandemic throughout the study observation period.

Cumulative incidence curves comparing infections, hospitalisa-
tions and deaths between vaccinated and matched unvaccinated
groups were constructed.

Analyses were done with statistical software R (version 3¢6¢1) and
python (version 3¢9¢0). All developed codes are freely available on
github (https://github¢com/MarsicoFL/Health-Data-Analysis/).

Missing values were not imputed.

5. Ethics

Gam-COVID-Vac (Sputnik V) was approved for emergency utiliza-
tion by the National Ministry of Health on December 24, 2020 (report
number 2020-2784-APN-MS) after recommendation of the National
Administration for Drugs, Food and Technology (Administraci�on
Nacional para Drogas, Alimentos y Tecnología, ANMAT).

The Central Ethics Committee of the Ministry of Health of the
Province of Buenos Aires evaluated and approved the protocol of the
present study on June 9, 2021. The report number IF-2021-
14225454-GDEBA-CECMSALGP. This study was exempted of
informed consent due to its retrospective nature and given it is a pub-
lic health-related official programme.

Data were anonymized by the following procedure: The personal
ID number was used to link the databases of follow-up and vaccina-
tion. After this process, we removed the personal ID number and cre-
ated an ID reference number for each individual. This reference
number is not associated with any personal information.

SG and FM had full access to the dataset. All authors decided to
submit the manuscript.

6. Role of Funding

This study did not receive any funding.

7. Results

From December 20, 2020 to March 21, 2021, 4791075 subjects
registered in VACUNATE-PBA. The mass roll-out of vaccination began
on December 29, 2020. As the study period corresponded to summer
months, there were no lockdown restrictions. Daily cases of SARS-
CoV-2 infections increased in December and peaked in the third
week of January 2021. A second peak in the last week of April
prompted the implementation of new restrictions, limiting nocturnal
circulation and social gatherings.

By March 21, 2021, 203334 subjects had received the first compo-
nent of Gam-COVID-Vac (Figure 1, flowchart of the study). Of these,
40387 belonged to the 60-79 age group and live in the Greater Bue-
nos Aires, Province of Buenos Aires, whereas in the same age segment
there were 146194 unvaccinated subjects.

In the 60-69 age subgroup, 12195 subjects had been vaccinated
and 119561 remained unvaccinated. By contrast, in the 70-79 age
subgroup, 28192 were vaccinated and 26633 remained unvaccinated.
This analysis provides a ratio near 1:3 vaccinated:unvaccinated



Figure 1. Flowchart of the study.
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subjects for the entire study group aged 60-79, 1:10 for the 60-69
subgroup, and approximately 1:1 for the 70-79 subgroup. As
expected, a strong imbalance between vaccinated and unvaccinated
groups with respect to age was evident: 30% (12195/40387) of the
vaccinated group and 80% (119561/146194) of the unvaccinated
belonged to the 60-69 subgroup. Therefore a matched 60-79 sub-
group (60-79m) with a 1:0¢97 vaccinated-unvaccinated ratio was
generated. A 1:1 perfect match could not be achieved because the
number of unvaccinated individuals in the 70-79 subgroup was
slightly lower than the vaccinated.

Characteristics of the entire group and comparisons between vac-
cinated and unvaccinated individuals are shown in Table 1, and in
Table A1 for the entire, unmatched population. Briefly, gender distri-
bution is similar for all groups. However, vaccinated individuals were
older and had more comorbidities in the unmatched group. After
matching, these differences disappeared. These characteristics are
also shown in Figure 2, A-C.

Follow-up distributions showed the same probability density
function between both groups indicating similar time-dependent
epidemiological context (Figure 2D) and exposure time, which was
extended to 82 days (Figure 2E) Being the median exposure time
44 days [95% CI 43-45].

Effectiveness for confirmed-laboratory SARS-CoV-2 infections
between 21 and 40 days of vaccination, the main outcome measure
of the study, was 78¢6%[74¢8 - 81¢7]; for hospitalisations was 87¢6%
[80¢3 - 92¢2]; and for mortality 84¢8% [75¢0 - 90¢7], considering the
Table 1
Epidemiological characteristics of the entire population and of the vaccinated and
unvaccinated matched groups.Variables are expressed as n (%), or mean§ standard
deviation.

Age group 60-79 years 60-79 years (matched)

Group All
(n=186581)

Vaccinated
(n = 40387)

Unvaccinated
(n = 38978)

P value

Age (years) 67 § 5 71 § 5 71 § 5 1
Gender (Female) 102735

(55%)
22357

(55%)
21255
(55%)

0¢25

Presence of any
comorbidity

59407
(32%)

17877
(44%)

17439
(45%)

0¢18
60-79m group (Table 2, and Table A2 for the entire, unmatched popu-
lation).

We found that vaccine effectiveness at 14-20 days post-vaccina-
tion for laboratory-confirmed COVID-19 infections among those
receiving the first component of the vaccine Gam-Covid-Vac was 87%
[95% CI 81-91]. With respect to hospitalisations, maximal effective-
ness of 94% [75-99] was evident at 21-27 and 28-34 days . Prevention
of deaths was higher at 28-34 days (93% [81-98]) compared to previ-
ous periods. After 35 days, effectiveness for laboratory-confirmed
infections was 78% [95% CI 71-82], for hospitalisation was 90 % [95%
CI 77-95, and for deaths was XXX. All these results are shown in
Table 3.

Effectiveness for subgroups of age, sex and presence or not of
comorbidities is shown in Table 4.

Effectiveness for prevention of infections, hospitalizations and
deaths was similar across the sex, age and comorbidities subgroups
(Figure 3).

Cumulative-incidence curves of confirmed-laboratory SARS-CoV-
2 infections, hospitalisations and deaths, split after two weeks
(Figure 4, A-C). Consistently, effectiveness calculated per week indi-
cated high values from the beginning in confirmed cases, deaths and
hospitalisations (Table 3).

8. Discussion

The results of this study carried out in real life settings indicate
that the first component of Gam-COVID-Vac vaccine prevents 78¢6%
% of laboratory-confirmed SARS-CoV-2 infections, 87¢6% of hospital-
isations and 84¢8% of deaths at 21�83 days after vaccination in a pop-
ulation from 60 to 79 years of age; this data is consistent with
previous knowledge on the issue [10-18].

Undoubtedly, the complete schedule of vaccination should be the
standard of care since it confers maximum effectiveness. However, if
the first dose has an acceptable performance in decreasing infections,
hospitalisations and deaths due to COVID-19, delaying the second
dose will allow vaccination of a higher proportion of the population
in a panorama of vaccine scarcity. This beneficial effect will also
extend to the entire community indirectly, given that it helps to build
population immunity to COVID-19. Results of the Phase-III study of
AZ-ChAdOx1 nCoV-19 evidenced increased efficacy in prevention of



Figure 2. For 60 to 79 matched group, distribution between vaccinated and unvaccinated individuals for age (Panel A); gender (F, female; M, Male) (Panel B); presence of comorbid-
ity (Panel C); vaccination date and follow-update for the unvaccinated) (Panel D); and distribution of the exposure time (Panel E). Error bars indicate the %[CI95%].
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infection in a subgroup that received the second dose of the vaccine
after a time interval which was longer than originally planned. Thus,
first-dose efficacy was 55%, 69% and 81¢3% in subjects who received
the second dose 4-8, 9-12, and �12 weeks after the first one, respec-
tively [10]. These encouraging results supported implementation of a
delayed second dose in the context of a rapidly deteriorating epide-
miological situation and/or low availability of vaccines in some
regions. The UK and Canada adapted their vaccination campaigns to
the new evidence and modified the schedule originally established
by the manufacturers by postponing the second dose of their autho-
rized vaccines for 3-4 months [19-21]. On March 26, 2021, the Minis-
try of Health in Argentina decided to prioritise the administration of
the first dose to vulnerable populations in order to decrease COVID-
19-related hospitalisations and deaths [21].

The earliest data about effectiveness in real life were provided by
researchers from Israel, who reported a 51% relative risk reduction
against SARS-CoV-2 infection 13-24 days after the first dose of the
BNT162b2 mRNA [11]. In another study carried out in a cohort of
9,109 healthcare workers in Israel’s largest hospital, adjusted relative
rate reduction for SARS-CoV-2 infections were 30% and 75% for the
1�14-day period and 15�28-day period, respectively, after the first
dose of the BNT162b2 mRNA vaccine [12]. This information was fol-
lowed by similar data about first dose effectiveness reported by
researchers from Scotland, who found that both BNT162b2 mRNA
and ChAdOx1 nCoV-19 gave 89% protection against hospital admis-
sions at 28-34 days post-vaccination¢ [13] In subjects over 80,
researchers from England reported about 80% effectiveness against
severe forms of the disease and hospital admissions for both vaccines.
Moreover, a single dose of BNT162b2 mRNA was 85% effective at pre-
venting death from COVID-19 [14].

With respect to Sputnik V, data provided by a phase III study
showed efficacy of 91¢6% for prevention of symptomatic infection in
Table 2
Laboratory-confirmed infections, hospitalisations, and deaths. A
matched unvaccinated (n = 38978) individuals. Data are presente

Vaccinated Unvacci

Laboratory-confirmed infections{ 180 (0¢446%) 810 (2¢0
Hospitalisations 20 (0¢050%) 156 (0¢4
Deaths 18 (0¢045%) 114 (0¢2
* Odds Ratio
{ This includes asymptomatic infections by SARS-CoV2 and sy
a 2-dose schedule, and of 87¢4% at 14 days post vaccination with one
dose. From 15 to 21 days after the first dose, efficacy against moder-
ate/severe COVID-19 was 73¢6%. Remarkably, in participants older
than 60 years, vaccine efficacy was 91¢8% [7].

Whilst the two-dose schedule continues to be the main strategy in
Russia, the use of Sputnik Light has been approved for emergency
use. To our knowledge, this is the first study reporting on the effec-
tiveness of Sputnik V in the real-world; and the information provided
on its prevention of 78¢6% of laboratory-confirmed SARS-CoV-2 infec-
tions, 87¢6% of hospitalisations and 84¢8% of deaths from COVID-19
with one dose is in line with the results of studies of other vaccines
[10-18].

A study carried out in Canada, where the second dose of
BNT162b2 and mRNA-1273 COVID-19 vaccines was postponed for 4
months, showed first-dose effectiveness of 48% and 71% for preven-
tion of symptomatic infection after 14�20 days and 35�41 days from
administration, respectively. With regard to prevention against
severe forms of COVID-19, including hospitalisation and death, effec-
tiveness was 62% and 91%, after 14�20 days and beyond 35 days
from administration, respectively [18].

Recently, in a real-life study, it was reported that a single
dose of Ad26¢COV2¢S vaccine (Johnson & Johnson) which is simi-
lar to component I of Sputnik V (rAdn26), had 76¢7% effective-
ness for preventing SARS-CoV-2 infections after 14 days from
administration. However there had not been enough hospitalisa-
tions, ICU admissions or deaths up to the time of the publication
of the study to calculate effectiveness in preventing severe
COVID-19 or deaths [16]. This figure is comparable to t our own
results. A phase 3 trial of Ad26.COV2.S demonstrated 66.9% effi-
cacy against moderate to severe-critical COVID-19, with onset at
least 14 days after vaccination, and 66.1% after 28 days. Efficacy
for preventing severe-critical COVID-19 was 76¢7% for disease
nalysis of effectiveness (%) in vaccinated (n= 40387) and
d as n (%). Effectiveness is presented as %[CI95%]

nated matched OR* Effectiveness

78%) 0¢21 [0¢18-0¢25] 78¢6% [74¢8-81¢7]
00%) 0¢12 [0¢08-0¢20] 87¢6% [80¢3-92¢2]
92%) 0¢15 [0¢09-0¢25] 84¢8% [75¢0-90¢7]

mptomatic infections (COVID-19).



Table 3
Vaccine OR and RRR of laboratory confirmed-cases, hospitalisations and deaths per week and number of events for vaccinated (n= 40539) and unvaccinated (n= 39439) groups. Data are presented as n (%). Effec-
tiveness is presented as %[CI95%]

Laboratory-confirmed cases{ Hospitalisations Deaths

Days after
vaccination

N° events
vaccinated

N° events
unvaccinated

OR* Effectiveness N° events
vaccinated

N° events
unvaccinated

OR Effectiveness N° events
vaccinated

N° events
unvaccinated

OR Effectiveness

(0-6)
55

(0¢136%)
189
(0¢479%)

0¢28
[0¢21-0¢38]

71¢7
[61¢8-79¢0]

4
(0¢010%)

19
(0¢048%)

0¢21
[0¢07-0¢60]

79¢5
[39¢8-93¢0]

2
(0¢005%)

9
(0¢023%)

0¢22
[0¢05-1]

87¢3
[58¢0-96¢2]

(7-13)
56
(0¢138%)

215
(0¢545%)

0¢25
[0¢19-0¢34]

74¢7
[66¢0-81¢1]

8
(0¢020%)

37
(0¢094%)

0¢21
[0¢10-0¢45]

79¢0
[54¢8-90¢2]

3
(0¢007%)

13
(0¢033%)

0¢23
[0¢06-0¢79]

85¢1
[74¢3-91¢3]

(14-20)
32
(0¢079%)

239
(0¢606%)

0¢13
[0¢09-0¢19]

87¢0
[81¢2-91¢0]

4
(0¢010%)

15
(0¢038%)

0¢26
[0¢09-0¢78]

74¢1
[21¢8-91¢4]

4
(0¢010%)

17
(0¢043%)

0¢23
[0¢08-0¢68]

89¢4
[75¢5-95¢5]

(21-27)
58
(0¢143%)

297
(0¢753%)

0¢19
[0¢14-0¢25]

81¢0
[74¢8-85¢7]

2
(0¢005%)

33
(0¢084%)

0¢06
[0¢01-0¢25]

94¢1
[75¢4-98¢6]

3
(0¢007%)

25
(0¢063%)

0¢12
[0¢04-0¢39]

81¢9
[66¢4-90¢2]

(28-34)
77
(0¢190%)

333
(0¢844%)

0¢23
[0¢18-0¢29]

77¢5
[71¢2-82¢4]

6
(0¢015%)

61
(0¢155%)

0¢10
[0¢04-0¢22]

90¢4
[77¢9-95¢9]

4
(0¢010%)

57
(0¢145%)

0¢07
[0¢02-0¢19]

87¢5
[75¢9-93¢5]

35 - end)
113
(0¢280%)

429
(1,088%)

0¢26
[0¢21-0¢32]

74¢4
[68¢5-79¢2]

16
(0¢039%)

131
(0¢332%)

0¢12
[0¢07-0¢20]

88¢1
[80¢0-92¢9]

24
(0¢059%)

165
(0¢418%)

0¢14
[0¢09-0¢22]

81¢3
[60¢2-91¢2]

{ This includes asymptomatic infections by SARS-CoV2 and symptomatic infections (COVID-19).
* Odds Ratio

Table 4
Effectiveness in preventing laboratory confirmed cases, hospitalisations and deaths for each subgroup of age, sex and comorbidities from day 21 to 42 of vaccination. Data are presented as n (%). Effectiveness is presented as %[CI95%]

Total Laboratory confirmed cases{ Hospitalisations Deaths

Vaccinated
(n = 40387)

Unvaccinated
(n=38978)

N° events
vaccinated

N° events
unvaccinated

OR* Effectiveness N° events
vaccinated

N° events
unvaccinated

OR Effectiveness N° events
vaccinated

N° events
unvaccinated

OR Effectiveness

60-69 years 12195
(30%)

12345
(32%)

68
(0¢558%)

403
(3¢264%)

0¢17
[0¢13-0¢22]

82¢9
[77¢9-86¢8]

5
(0¢041%)

37
(0¢300%)

0¢14
[0¢05-0¢35]

86¢3
[65¢2-94¢6]

3
(0¢025%)

24
(0¢194%)

0¢13
[0¢04-0¢42]

87¢3
[58¢0-96¢2]

70-79
years

28192
(70%)

26633
(68%)

116
(0¢411%)

433
(1¢626%)

0¢25
[0¢20-0¢31]

74¢7
[69¢0-79¢4]

15
(0¢053%)

121
(0¢454%)

0¢12
[0¢07-0¢20]

88¢3
[80¢0-93¢1]

15
(0¢053%)

95
(0¢357%)

0¢15
[0¢09-0¢26]

85¢1
[74¢3-91¢3]

Female 22357 (55%) 21255 (55%) 84
(0¢376%)

417
(1¢962%)

0¢19
[0¢15-0¢24]

80¢8
[75¢8-84¢8]

7
(0¢031%)

75
(0¢353%)

0¢09
[0¢04-0¢19]

91¢1
[80¢8-96¢0]

6
(0¢027%)

54
(0¢254%)

0¢11
[0¢05-0¢25]

89¢4
[75¢5-95¢5]

Male 18030
(45%)

17723
(45%)

100
(0¢555%)

419
(2¢364%)

0¢23
[0¢19-0¢29]

76¢5
[70¢9-81¢1]

13
(0¢072%)

83
(0¢468%)

0¢15
[0¢09-0¢18]

84¢6
[72¢4-91¢4]

12
(0¢067%)

65
(0¢367%)

0¢18
[0¢10-0¢34]

81¢9
[66¢4-90¢2]

Comorbidities 17877
(44%)

17439
(45%)

94
(0¢526%)

428
(2¢454%)

0¢21
[0¢17-0¢26]

78¢6
[73¢2-82¢8]

13
(0¢073%)

98
(0¢562%)

0¢13
[0¢07-0¢23]

87¢1
[76¢9-92¢7]

10
(0¢056%)

78
(0¢447%)

0¢12
[0¢06-0¢24]

87¢5
[75¢9-93¢5]

Without
comorbidities

22510
(56%)

21539
(55%)

90
(0¢400%)

408
(1¢894%)

0¢21
[0¢17-0¢26]

78¢9
[73¢5-83¢2]

7
(0¢031%)

60
(0¢279%)

0¢11
[0¢05-0¢24]

88¢8
[75¢6-94¢9]

8
(0¢036%)

41
(0¢190%)

0¢19
[0¢09-0¢40]

81¢3
[60¢2-91¢2]

{ This includes asymptomatic infections by SARS-CoV2 and symptomatic infections (COVID-19).
* Odds Ratio
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Figure 3. Vaccine effectiveness for different categories: 60-69 and 70-79 age subgroups, Females (F), Males (M), individuals with comorbidities (C) and without them (NC), between
days 21 and 40 of follow-up days. Laboratory confirmed cases include asymptomatic infections by SARS-CoV2 and symptomatic infections (COVID-19). Error bars indicate the
%[CI95%].

Figure 4. Cumulative incidence of laboratory confirmed-cases, hospitalisations and
deaths for vaccinated and unvaccinated (matched) groups. Laboratory confirmed cases
include asymptomatic infections by SARS-CoV2 and symptomatic infections (COVID-
19). Error bars indicate the %[CI95%].
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onset after 14 days of vaccine administration, and 85¢4% after
28 days [29].

In previous phase III studies of vaccines against COVID-19 cumula-
tive incidence curves of COVID-19 cases in vaccinated vs. placebo
began to diverge at 12 (BNT162b2 mRNA) or 16�18 days after the
first immunisation (Gam-COVID-Vac) [2,7]. However, we observed an
early effect of decreasing symptomatic infections at 7-14 days from
vaccine administration, which cannot be ascribed to the biological
effect of the vaccine. These unexpected findings have been observed
in real life studies. Possible underlying mechanisms might be due to
different causes. For example, the appearance of COVID-19 symptoms
during the post-vaccination period might have been attributed to
adverse effects of the vaccine and thus the vaccinated were not tested
for COVID-19, while they actually might have had COVID-19. This
could have led to an underestimation of COVID-19 cases in the vacci-
nated group. In the vaccination program of the Province of Buenos
Aires, registered individuals were contacted at least one week before
the vaccination date, and were instructed not to show up if they had
had symptoms or if they were isolated due to close contact with a
confirmed COVID-19 case. Moreover, individuals who were vacci-
nated received additional instructions to comply with prevention
measures at the time of the procedure, compared to the unvacci-
nated. This could have reinforced aspects of self-care and made them
less prone to developing infections within the first two weeks. These
procedures differ from those of phase III vaccination studies in which
patients from both arms of the study are subjected to similar proce-
dures, which includes receiving similar information. . Finally, in
patients that could have had previous asymptomatic infections with
SARS-CoV-2, a genuine early immunological response could have
occurred [13].

Other researchers have also described an earlier decrease of
COVID-19 cases in vaccinated individuals, as we did. For example, for
prevention of infections, an effectiveness of 47% has been described
within 1-14 days, of 50¢6% within 0-7 days, of 65¢5% within 8-
14 days, and of 47% within 1-14 days of vaccination [12,16,17]. Like-
wise, an effectiveness of 75% 0-6 days post-administration for
decreasing hospitalizations has been reported [13]. To prevent this
distortions, some studies have eliminated the first 14 days post-vac-
cination for the calculation of effectiveness [.26]

In conclusion, the effectiveness of Gam-COVID-Vac in preventing
infections, hospitalisations and deaths was comparable across age
subgroups with or without comorbidities, consistent with phase III
and some real life studies [6,7,11].

The first limitation of this study lies in the observational nature of
the study design. Cohort studies differ from clinical trials in several
aspects; as the unvaccinated population does not receive a placebo
any behavioral change in the vaccinated population, such as modify-
ing prevention measures and social distancing, might act as a source
of systematic uncertainty. However, observational studies are com-
plementary to clinical trials and give valuable real-life information.
Second, other outcomes of relevance such as emergency department
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consultations and intensive care unit admissions were not measured.
Third, non-vaccine measures, which might affect vaccine effective-
ness like lockdowns or new restrictions, might be implemented dur-
ing the period of the study. Nevertheless, this study was carried out
over the summer months when restrictions are usually eased. Any-
way, we adjusted for time to decrease for any putative effect of these
interventions on vaccine effectiveness. Fourth, a lack of active labora-
tory surveillance in the cohort might have resulted in the underesti-
mation of asymptomatic cases. Fifth, since registration was
voluntary, there is a clear chance of non-response bias: we cannot
assure that those individuals who were included in the study were
similar to those who did not register. Sixth, information about comor-
bidities was provided by the individuals themselves, which might be
inaccurate and therefore induce a self-reporting bias. Seventh, rele-
vant epidemiological data such as ethnicity and body mass index
were not collected. Eighth, our results might not be applicable to new
variants, such as the delta variant; this highlights the need to contin-
uously monitor the effectiveness of current vaccines. Ninth, we did
not impute missing data; however the registration in VACUNATE
required filling obligatory fields, such as age, gender and comorbid-
ities. Besides, infections by SARS-CoV2, hospitalizations and deaths
are of mandatory report therefore it is possible that degree of miss-
ingness was scarce. Tenth, we did not include vaccinated individuals
younger than 60 years. At the time of the study, most of them
belonged to the health care and other essential workforce, whose
exposure time and risk were different to that of the general popula-
tion. Finally, we could only assess the effectiveness of a single dose
for a short period of 21-83 days post vaccination. Longer follow-up
period than the 83 days tested in our study will be crucial to identify-
ing the most appropriate length of time the second dose can be
delayed.

The study results indicate that in real life the first component of
the Sputnik V vaccine confers high protection against laboratory-con-
firmed SARS-CoV-2 infections, COVID-19 hospitalisations and deaths
in a population of 60-79 years of age. This effect was consistent in all
subgroups tested. Our results could provide support for delaying the
second dose in countries facing vaccine shortages to allow for higher
population coverage with a single dose. Assessing the effectiveness of
a single dose for a longer follow-up period than the 83 days tested in
this study could be crucial to identifying the most appropriate length
of time the second dose can be delayed.
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Table A1
Epidemiological characteristics of the entire population and of the vaccinated and unmatched unvaccinated groups. Data
are presented as mean § standard deviation (SD) or n (%), unless specified.

All (n=186581) Vaccinated (n = 40387) Unvaccinated (n = 146194) P value

Age 67§ 5 71 § 5 66 § 4 0¢0001
Gender (Females) 102735 (55%) 22357 (55%) 80378 (55%) 0¢18
Presence of any comorbidity 59407 (32%) 17877 (44%) 41530 (28%) 0¢00001

Table A2
Laboratory-confirmed infections, hospitalisations and deaths. Analysis of effectiveness in vaccinated and unmatched unvaccinated individuals. Data are presented as n (%). Effectiveness is presented as %[CI95%]

Total Laboratory confirmed cases* Hospitalisations Deaths

Vaccinated Unvaccinated N° events
vaccinated

N° events
unvaccinated

OR Effectiveness N° events
vaccinated

N° events
unvaccinated

OR Effectiveness N° events
vaccinated

N° events
unvaccinated

OR Effectiveness

60-79
years

40387
(100%)

146194
(100%)

180
(0¢446%)

4005
(2¢740%)

0¢16
[0¢13-0¢19]

83¢7 [81¢1-86¢0] 20
(0¢050%)

405
(0¢277%)

0¢18
[0¢12-0¢24]

82¢1
[72¢0-88¢6]

18
(0¢045%)

372
(0¢254%)

0¢16
[0¢09-0¢23]

82¢5
[71¢9-89¢0]

60-69 years 12195
(30%)

119561
(82%)

68
(0¢057%)

3572
(2¢990%)

0¢19
[0¢15-0¢24]

81¢3 [76¢3-85¢3] 5
(0¢004%)

284
(0¢207%)

0¢20
[0¢08-0¢48]

80¢2
[52¢1-91¢8]

3
(0¢003%)

277
(0¢232%)

0¢11
[0¢03-0¢33]

89¢4
[66¢9-96¢6]

70-79
years

28192
(70%)

26633
(18%)

116
(0¢411%)

433
(1¢626%)

0¢25
[0¢20-0¢31]

74¢7
[69¢0-79¢4]

15
(0¢053%)

121
(0¢454%)

0¢12
[0¢07-0¢20]

88¢3
[80¢0-93¢1]

15
(0¢053%)

95
(0¢357%)

0¢15
[0¢09-0¢26]

85¢1
[74¢3-91¢3]

* This includes asymptomatic infections by SARS-CoV2 and symptomatic infections (COVID-19).
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