
Since the start of the coronavirus dis-
ease 2019 (COVID-19) pandemic, 

pharmacological companies and gov-
ernmental research and development in-
stitutions have produced, in record time, 
vaccines to develop immunity against 
this virus. So far, 17  vaccines have been 
authorized, and at least two are in line 
for approval. Some vaccines are mRNA 
based, some are protein base, and oth-
ers are viral vector vaccines [1]. Viral 
vectors are delivery systems containing 
nucleic acid encoding an antigen. One 
of the first viral vector vaccine to reach 
the market, and which was delivered to 
large populations, is the Russian Sputnik 
V. The Sputnik V vaccine was developed 
at the Gamaleya Research Center of Ep-
idemiology and Microbiology, Ministry 
of Health of Russia.

The COVID-19 Sputnik V vaccine 
(Gam-COVID-Vac) is a two-component 
vaccine in which adenovirus serotypes 
5 and 26 are used. The antigen insert is 
an unmodified full-length S-protein. The 
Sputnik V vaccine is produced with the 
HEK293 cell line. The active compo-
nents include a modified replication-de-
fective adenovirus of a different serotype 

(serotype 26 for the first component and 
serotype 5 for the second), which has 
been modified to include the protein 
S-expressing gene of the SARS-CoV-2 
virus. The ingredients include tris (hy-
droxymethyl) aminomethane, sodium 
chloride, sucrose, magnesium chloride 
hexahydrate, disodium edta dihydrate, 
polysorbate 80, ethanol, and water. There 
is another vaccine called Sputnik Light, 
which contains the first component (re-
combinant human adenovirus 26 sero-
type [rAd26]) of the Sputnik V vaccine.

The evaluation of vaccines includes a 
few main parameters such as safety, ef-
ficacy, effectiveness, and adverse events. 
Other considerations include price, ease 
of delivering, and storage conditions. 
•  Efficacy refers to the degree to which 

a vaccine prevents symptomatic or 
asymptomatic infection under con-
trolled circumstances such as clinical 
trials. After the three phases of the 
clinical trial, the vaccine is evaluated 
in the real world.

•  Effectiveness refers to how well the 
vaccine performs in the real world. 
In clinical trials, the main endpoint 
was the prevention of symptomatic 
COVID-19, whereas in observation-
al studies endpoints were varied and 
included asymptomatic SARS-CoV-2 
infection, COVID-19, hospitalization, 
or mortality. 
 According to a recent review [1], 
Sputnik V received high marks in all 

parameters and was not found to be 
inferior to mRNA vaccines. AZD1222, 
Ad5-nCoV, and Sputnik V had an effi-
cacy of 65–91.6% against the historic 
strain. AZD1222 had an efficacy of 
70.4% against Alpha. Ad26.COV2.S 
had an efficacy of 69.4% in Brazil 
(mainly P2). AZD1222 and Ad26.
COV2.S had efficacies of 10.4% and 
64.7%, respectively, against beta in 
South Africa. Overall, all COVID-19 
vaccines had a high efficacy against the 
original strain and the variants of con-
cern. They were well tolerated. After 
two doses BNT162b2, mRNA-1273, 
and Sputnik V had the highest effica-
cy (> 90%) in preventing symptomatic 
cases in phase III trials. On 17 Decem-
ber 2021, the Gamaleya Research Cen-
ter stated that the Sputnik V demon-
strated high virus-neutralizing activity 
against the Omicron (B.1.1.529) vari-
ant and was expected to provide a 
strong defense against severe disease 
and hospitalization [2]. A large phase 
III trial [3] found that vaccine efficacy 
was 91·6% (95% confidence interval 
[95%CI] 85·6–95·2). Most reported 
adverse events were grade 1 (7485 
[94.0%] of 7966 total events). Seri-
ous adverse events were experienced 
by 45 of 16,427 participants (0.3%) in 
the vaccine group and 23 of 5435 par-
ticipants (0.4%) in the placebo group. 
None of the adverse events were con-
sidered to be associated with vaccina-
tion, which was confirmed by the in-
dependent data monitoring committee. 



•  Adverse events refer to any unexpect-
ed medical occurrence that a patient 
experiences due to administration of 
a pharmaceutical product but which 
does not necessarily have a caus-
al relationship with this treatment.  
Jarynowski et al. [4] stated that reports 
regarding adverse events associated 
with Sputnik V vaccines were even 
more encouraging than those men-
tioned in the phase III trial. The authors 
collected a unique dataset consisting of 
11,515 self-reported Sputnik V vaccine 
adverse events posted on the Telegram 
group. They chose symptom class-
es that represented fever, pain, chills, 
fatigue, nausea/vomiting, headache, 
insomnia, lymph node enlargement, 
erythema, pruritus, swelling, and di-
arrhea. The complaints were mostly 
about pain (5461/11,515; 47.43%), 
fever (5363/11,515; 46.57%), fatigue 
(3862/11,515; 33.54%), and headache 
(2855/11,515; 24.79%).

 Women reported more adverse events 
than men (1.2-fold,  < 0.001). In ad-
dition, there were more adverse events 
reported after the first dose than after 
the second dose (1.1-fold, < 0.001). 
The number of adverse events de-

< 0.001). The results also showed that 
Sputnik V adverse events were more 
similar to other vector vaccines (132 
units) than with mRNA vaccines (241 
units) according to the average Eu-
clidean distance between the vectors 
of adverse event frequencies. Elderly 
Telegram users reported significantly 
more (5.6-fold on average) systemic 
adverse events than their peers. How-
ever, the adverse events reported in 
Telegram posts were consistent (Pear-
son correlation 
those reported in the Argentinean post 
marketing adverse event registry. In 
that study [5], from Buenos Aires, a to-
tal of 707 healthcare were vaccinated. 

At least one adverse event was report-
ed by 487 participants (71.3%). The 

incidence rate was 6.3 per 1000 per-
son/hours. The total number of adverse 
event was 1434. A total of 469 local re-
actions were reported, 57% of the par-
ticipants reported pain at the injection 
site, and 11% had redness and swell-
ing. A total of 968 systemic reactions 
were reported, including new or wors-
ened muscle pain by 58% of the partic-
ipants, fever by 40%, and diarrhea by 

-
ous adverse events and one participant 
had to be hospitalized. The adverse 
event rate was higher in females than 
males (66.4% vs. 51.4%; hazard ratio 
[HR] 1.38, 95%CI 1.13–5.38) and in 
workers younger than 55 years of age 
(63.0% vs. 28.0%, HR 2.66, 95%CI 
1.32–5.38). This study demonstrated 
high rates of early local and system-
ic reactions. However, serious events 
were rare. 

However, a controversy was present-
ed regarding the Sputnik V vaccine [6]. 
Real-life data indicated an efficacy of 
the vaccine above 97%. Low cost and 
no need for ultra-cold storage tempera-
ture temperatures are other pluses of the 
Sputnik V vaccine. However, there are 
also several important shortcomings that 
must be considered, such as the possible 
reduction of immunogenicity in the pres-
ence of very high Ad5 neutralizing anti-
body titers and the decrease with age of 
the antibody titers neutralizing the virus. 
Furthermore, there is emerging docu-
mentation that Sputnik V has a reduced 
neutralizing capacity against the Beta 
variant and all variants with the spike 
protein carrying the E484K substitution. 

A number of articles [7-9] have indi-
cated that serum neutralizing antibodies 
are maintained for at least 6 months and 
show a reduction of variants of concern 
escape to neutralizing antibodies over 
time after vaccination. As for the Omi-
cron variant, studies [10,11] showed that 
a decrease in the level of neutralizing 
antibodies was observed against SARS-
CoV-2 Omicron (B.1.1.529) variant com-

pared to the B.1.1.1 variant. Analysis of 
the sera of individuals vaccinated with 
Sputnik V 6-12 months ago showed that 
there was an 11.76-fold decrease in the 
level of neutralizing antibodies. At the 
same time, the analysis of sera of individ-
uals who were vaccinated with Sputnik 
V and then revaccinated Sputnik Light 
showed that 2–3 months after revaccina-
tion the decrease in the level of neutraliz-
ing antibodies against the Omicron vari-
ant was 7.13-fold. Despite the decrease 
in NtAb, all revaccinated individuals had 
NtAb to the Omicron variant. Moreover, 
the NtAb levels of the Omicron variant 
in revaccinated sera were slightly higher 
than NtAb to B.1.1.1 in vaccinated sera.

The Sputnik V vaccine could be another 
useful means of satisfying the need for 
mass vaccination. However, it is imper-
ative to document the efficacy and safety 
of the Sputnik V vaccine in individuals 
with high pre-existing anti-Ad26 and 
Ad5-neutralizing antibody titers and in 
those under the age of 18 or older than 
60 years and be certain that Sputnik V 
does not cause the rare development of 
immune thrombotic thrombocytopenia. It 
is hoped that the widespread use of this 
vaccine will generate a large pragmatic 
real-world study with data accessible to 
anyone interested in verifying them.



T cell immunity is central for the control of viral infections. 
CoVac-1 is a peptide-based vaccine candidate, composed 
of SARS-CoV-2 T cell epitopes derived from various 
viral proteins, combined with the Toll-like receptor 1/2 
agonist XS15 emulsified in Montanide ISA51 VG, aiming 
to induce profound SARS-CoV-2 T cell immunity to 
combat COVID-19. Heitmann et al. conducted a phase 
I open-label trial, recruiting 36 participants aged 18–80 
years, who received a single subcutaneous CoVac-1 
vaccination. The primary endpoint was safety analyzed 
until day 56. Immunogenicity in terms of CoVac-1-induced 
T cell response was analyzed as the main secondary end 
point until day 28 and in the follow-up until month 3. No 
serious adverse events and no grade 4 adverse events 
were observed. Expected local granuloma formation 
was observed in all study participants, whereas systemic 

reactogenicity was absent or mild. SARS-CoV-2-specific 
T cell responses targeting multiple vaccine peptides 
were induced in all study participants, mediated by 
multifunctional T helper 1 CD4+ and CD8+ T cells. CoVac-

up analyses and surpassed those detected after SARS-
CoV-2 infection as well as after vaccination with approved 
vaccines. Furthermore, vaccine-induced T cell responses 
were unaffected by current SARS-CoV-2 variants of 
concern. Together, CoVac-1 showed a favorable safety 
profile and induced broad, potent and variant of concern-
independent T cell responses, supporting the presently 
ongoing evaluation in a phase II trial for patients with B 
cell or antibody deficiency.

Although critical for host defense, innate immune cells 

are also pathologic drivers of acute respiratory distress 

syndrome (ARDS). Innate immune dynamics during 

coronavirus disease 2019 (COVID-19) ARDS compared 

to ARDS from other respiratory pathogens is unclear. 

Moreover, mechanisms underlying the beneficial effects of 

dexamethasone during severe COVID-19 remain elusive. 

Using single-cell RNA sequencing and plasma proteomics, 

Sinha and co-authors found that, compared to bacterial 

ARDS, COVID-19 was associated with expansion of 

distinct neutrophil states characterized by interferon (IFN) 

and prostaglandin signaling. Dexamethasone during 
severe COVID-19 affected circulating neutrophils, altered 
IFNactive neutrophils, downregulated interferon-stimulated 
genes and activated IL-1R2+ neutrophils. Dexamethasone 
also expanded immunosuppressive immature neutrophils 
and remodeled cellular interactions by changing 
neutrophils from information receivers into information 
providers. Male patients had higher proportions of IFNactive 
neutrophils and preferential steroid-induced immature 
neutrophil expansion, potentially affecting outcomes. 


