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Abstract

Background: Healthcare workers (HCW) were deeply affected by coronavirus disease 2019 (COVID-19).
Therefore, vaccination of this population is crucial. However, data on Sputnik V vaccine are sparse.
Objective: The aim of this study was to evaluate serological responses in HCWs following two doses of Sputnik
V vaccine.

Methods: A cross-sectional study was conducted at a tertiary-care private teaching hospital between April and
May 2021. HCWs without a history of COVID-19 3 or more weeks after the second dose of Sputnik V had a
fresh serum sample extracted and processed using Abbott® SARS-CoV-2 IgG II Quant. Values equal to or
over 50 arbitrary units (AU)/mL were considered positive. Primary outcome was the proportion of partici-
pants who developed antibodies 21 or more days after the second dose of Sputnik V. Secondary outcomes
were concentration of anti-spike IgG antibodies and comparison of such concentrations between samples
taken 3-5 weeks and more than 5 weeks after the second dose.

Results: The entire population developed anti-spike IgG antibodies. The median antibody concentration was
1234.8 AU/mL. When analysing days to extraction from second vaccine dose, there was no statistical differ-
ence between 21 and 35 days versus more than 35 days.

Conclusion: Vaccination with Sputnik V in HCW at our institution demonstrated an efficacy of 100% in

achieving quantifiable anti-spike IgG antibodies 21 or more days after the second dose.
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has had a significant impact on people’s lives. Since

its first outbreak in December 2019 in Wuhan,
China, the disease has spread across the globe, affecting
173,386,978 individuals and reporting over 3,730,939
deaths by June 7, 2021 (1).

Healthcare workers (HCWs), as frontline personnel,
were deeply affected by the infection early in the pandemic.
According to the epidemiological update on COVID-19
from the Panamerican Health Organization at the time of
this study, HCW accounted for 2.46% of the cases and
0.55% of deaths in America between January 2020 and
November 2021 (2). A report by the Centers for Disease
Control and Prevention (CDC) (3) stated that in the United
States between February 12 and July 16, 2021, 1.5% of

The coronavirus disease 2019 (COVID-19) pandemic

COVID-19 cases occurred in HCWs. In Argentina, data
are sparse. However, by June 29, 2020, 9% of COVID-19
cases in Buenos Aires province corresponded to HCWs (4).
In Argentina, the first vaccine that was granted
authorization by the National Administration of
Medicine, Food and Medical Technology (ANMAT) was
Sputnik V, from the Gamaleya National Research Centre
for Epidemiology and Microbiology, Russia. The vaccine
uses non-replicating human adenoviruses as vectors,
rAD26 as the first component and rADS5 as the second
component, both of which carry the gene for Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
full-length glycoprotein S (rAd26-S and rAdS-S) (6).
rAd26-S and rAd5-S are administered intramuscularly
separately with a minimum interval of 21 days.
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Given the limited supply of vaccines, the government
adopted a staggered approach. Among the first beneficiaries
of the campaign, which began on December 29, 2020, were
HCWs. Soon thereafter, however, the government opted to
extend dose intervals for COVID-19 vaccines in order to
optimize early vaccine rollout and population protection in
the case of limited vaccine supply. This affected primarily
those who received a first dose of Covishield (Serum
Institute of India, Pune, India) or Sinopharm (China
National Pharmaceutical Group Corporation, Beijing,
China), given that the rollout of these vaccines started in
late February. Nonetheless, there was a shortage of Sputnik
V’s second component from April to June with the same
effect in terms of dose interval.

Published studies (6-10) prior to ours reported on the
efficacy of COVID-19 vaccines. The vaccines currently
approved for human use have demonstrated a high efficacy
against hospitalization and death from COVID-19.
Nonetheless, the efficacy against mild and moderate disease
is variable. In this respect, the interim analysis of the
phase-3 randomized controlled study on Sputnik V showed
an overall efficacy of 91.6% (6). A preprint article evaluated
the sera of a cohort of 12 recipients of Sputnik V against
variants of concern (VOC) of interest. The authors deter-
mined a concerning potential of VOC to escape the neu-
tralizing antibody responses that Sputnik V elicits (11).

VOCs are novel SARS-CoV-2 lineages for which there is
evidence of an increase in transmissibility, more severe dis-
ease (e.g. increased hospitalizations or deaths), and signifi-
cant reduction in neutralization by antibodies generated
during previous infection or vaccination, reduced effective-
ness of treatments or vaccines, or diagnostic detection fail-
ures (12). There is a growing body of evidence that people
who have been vaccinated, or even had the disease, can con-
tract COVID-19 (13, 14). What is more, it is estimated that
8-10% of fully vaccinated people do not create antibodies.

A study by the Health Ministry of Buenos Aires province
and the Ministry of Science, Technology and Innovation
(15) studied the immune response of HCW after vaccination
with Sputnik V. The authors found that 89% (126/142) of the
study population developed anti-spike IgG antibodies 21
days after the first dose, and 100% (142/142) developed said
antibodies 21 days after the second dose. The results of the
study were published on the National Government’s official
website, while our study was ongoing.

To our knowledge, none of the articles aimed at investi-
gating humoral responses in HCWs after COVID-19
vaccination in Argentina have been published in an
indexed Journal. What is more, there has been controversy
surrounding the veracity of evidence presented by the
Gamaleya National Institute. We sought to conduct a
study at our institution in order to evaluate serological
responses in HCWs following two doses of Sputnik V and
their behaviour in relation to time.
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Methods

Study design and setting

This was a cross-sectional study conducted between April
and May 2021 at a tertiary care private teaching hospital
in Buenos Aires province. The institution has over 3,100
HCWs, with 19.88% of them contracting the disease as of
June 3, 2021.

The government runs the vaccination campaign.
Nonetheless, the Department of Infection Control and
Prevention, together with the Department of Infectious
Diseases, has incentivized the personnel to get vaccinated
through written communications and virtual gatherings
aimed at answering questions and dispelling myths
surrounding vaccination.

Since its beginning in late December 2020 until June
2021, over 80% of the payroll has received at least one
dose of vaccine and 29% two doses. Among the latter,
11.8% had COVID-19 prior to vaccination.

Participants

During the first 6 weeks of the study, we included HCWs
3-5 weeks after the second dose of Sputnik V. Thereafter,
the Institutional Review Board (IRB) approved an amend-
ment to extend the inclusion criteria to HCW 3 or more
weeks after the second vaccine dose. We excluded partici-
pants with history of COVID-19 defined by a positive
reverse transcriptase polymerase chain reaction (RT-PCR)
test, positive IgG before vaccination, or symptoms with-
out evaluation. All participants provided signed informed
consent to be included in the database for participation.

Procedure

Participants included in the study had a blood sample
collected by venipuncture. The sample was processed
using Abbott® SARS-CoV-2 IgG II Quant (Abbott
Diagnostics, Buenos Aires, Argentina) following the man-
ufacturer’s instructions. The chemiluminescent micropar-
ticle immunoassay (CMIA) was used for the qualitative
and quantitative determination of IgG antibodies to
SARS-CoV-2, specifically antibodies against the receptor
binding domain (RBD) in fresh human serum on the
Alinity 1 System. Quantitative results reported by the
instrument were used in the analyses. As per manufactur-
er’s instructions, a value equal to or over 50 arbitrary
units (AU)/mL was considered positive.

Statistical analysis

Continuous data were expressed as mean and median *
standard deviation (SD), including interquartile range
(IQR). We performed an analysis of antibody concentration
through box-plot and scatter plot. We estimated mean and
SD for the measures of central tendency and dispersion,
observing outliers in the concentration of antibodies.
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Furthermore, we analysed differences in antibody con-
centrations in relation to the time of extraction of serum
sample from the second vaccine dose. For this, the cohort
was divided in two groups according to the testing time
from the second vaccine dose (Group 1 3-5 weeks; Group
2 more than 5 weeks). Given the non-normal distribution
of both populations, a Wilcoxon rank-sum (Mann-—
Whitney) test was performed. We employed STATA10.0
software (StataCorp LLC, College Station, TX, USA).

Outcomes

The primary outcome was the proportion of participants
who developed antibodies 21 or more days after the second
dose of Sputnik V. The secondary outcomes include con-
centration of anti-RBD IgG antibodies in the participants
and comparison of such concentrations between partici-
pants who had the serum sample taken 3-5 weeks after the
second dose, and those whose antibody concentration was
determined more than 5 weeks after the second dose.

Results

Between April and May 2021, 186 HCW were eligible and
signed an informed consent to participate in the study
protocol. Twenty-three participants were excluded from
the analysis (Fig. 1). The characteristics of the cohort are
included in Table 1. All of the participants developed
anti-RBD IgG with a mean concentration of 2359.501
AU/mL (SD: 3109.585; IQR: 2,330). When analysing the
concentration of antibodies in relation to time from the
second vaccine dose, there was no statistical difference
between both groups (P = 0.0897; Fig. 2).

Discussion
Data from the literature suggest that the Sputnik V
vaccine has an efficacy of 91.6% (6). In a previous study
by the Health Ministry of Buenos Aires Province and the
Ministry of Science, Technology and Innovation (15), the
authors found that 100% of the participants developed
anti-spike IgG antibodies 21 days after the second dose of
the vaccine.

In this study, we were able to corroborate these findings.
The totality of the cohort had anti-RBD IgG antibodies

186 individuals

screened 23 participants excluded for protocol
violation:

- 6 did not have the serum sample taken

- 2 had positive antibodies prior to
vaccination

- 10 did not account for vaccination dates

166 individuals
included in the
analysis

- 5 had the sample taken outside of the
study range

Fig 1. Study profile.
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over the threshold. We believe this is of great importance,
given that HCWs are continuously exposed to the disease
and, what is more, if infected they can pose as a source of
infection for healthy patients.

It is still uncertain how long humoral immunity lasts fol-
lowing vaccination. In this study, we were able to observe
that the concentration of antibodies did not differ signifi-
cantly between samples obtained 21-5 days from the second
vaccine dose and those extracted more than 35 days from the
said dose. Going forward, the study cohort will be followed
prospectively in order to identify vaccine breakthrough
infections and antibody concentrations through time.

Tuble 1. Characteristics of the cohort

Characteristic n (%)
Male sex 58 (35.6)
Age Mean 44 (range 21-80)
Comorbidities ~ None 157 (96.3)
Diabetes mellitus 1 (0.6)
Cardiovascular disease 3 (1.84)
Hypertension 2 (1.23)
Overweight/obesity 9 (5.52)
Condition Asymptomatic 106 (65)
Symptoms with 57 (35)

negative RT-PCR
Serology performed 4 (2.5)
prior to immunization

Dose interval Mean 27 (range 21-47)

Median 32 days
Mean 41.3 days (SD: 22.45;
IQR: 25)

Time to extraction
from second
vaccine dose

Anti-RBD IgG Median: 1234.8 AU/mL
concentration Mean: 2359.501 AU/mL
(SD:3109.585; 1QR:2,330)
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Fig 2. Concentration of antibodies versus time from the sec-
ond vaccine dose.
Concentration is in arbitrary units/mL.
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This study has its limitations. First, we did not assess
baseline serological status before vaccination began.
Nonetheless, by excluding those with confirmed COVID-19
or symptoms without medical evaluation only those with
asymptomatic infection would have been included in the
study. Second, the study included only one serological
determination after complete vaccination and, hence, we
were not able to estimate how long the immunity lasts.
However, we are currently working on the second part of
the study in which participants will have a serological test 6
months after the second dose. Third, the test utilized in this
study, albeit its quantitative determination, is a CMIA and
does not have an established correlation with the presence
and quantity of neutralizing antibodies. We aim to estab-
lish such correlation in our future study. Finally, we did not
address cellular immunity, which has been found to play an
important role in the defence against SARS-CoV-2.

In conclusion, vaccination with Sputnik V in HCWs at
our institution has demonstrated an efficacy of 100% in
achieving quantifiable anti-spike IgG antibodies 21 or
more days after the second dose. Further studies are
needed to determine whether the concentration of
antibodies will remain steady with time, as well as to
establish the concentration of IgG that is effectively cor-
related with the presence of neutralizing antibodies.
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