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N30bITOYHas CMEPTHOCTb

Poccua ~ 1.2 MIH YyenoBek
unn ~830 Ha 100,000

PuHnaHgma ~ 5 700 yenoBek
unm ~100 Ha 100,000

Karlinsky & Kobak, 2022, https://doi.org/10.7554/eL ife.69336
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Agent: SARS-CoV-2
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“Herd Immunity”: A Rough Guide

——> Transmission
Paul Fine, Ken Eames, and David L. Heymann - = = = No transmission

Department of Infectious Disease Epidemiology, London School of Hygiene and Tropical Medicine, London, United Kingdom ——

O Susceptible

The term “herd immunity” is widely used but carries a variety of meanings [1-7]. Some authors use it to B O Immune ,O O O O
describe the proportion immune among individuals in a population. Others use it with reference to a particular O
threshold proportion of immune individuals that should lead to a decline in incidence of infection. Still others
use it to refer to a pattern of immunity that should protect a population from invasion of a new infection. A
common implication of the term is that the risk of infection among susceptible individuals in a population is
reduced by the presence and proximity of immune individuals (this is sometimes referred to as “indirect
protection” or a “herd effect”). We provide brief historical, epidemiologic, theoretical, and pragmatic public
health perspectives on this concept.
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53,179 were not reachable, did not re-

66,250 mobile phone num-

46,767 mobile phone numbers

34,787 were not reachable, did not re-

spond or refused to participate in phone [«— bers generated (RDD) in May— generated (RDD) in October— spond or refused to participate in phone
survey June, 2020 December, 2020 survey
6,671 not eligible or excluded:
3,048 were not residents of 4,262 not eligible or excluded:
city districts 13,071 agreed to participate 11,980 agreed to participate 1,778 were not residents of selected
81 were younger than 18 years old {«<— in phone survey in May—June, in phone survey in October— city districts
2,924 interrupted the interview 2020 December, 2020 113 were younger than 18 years old
618 were surveyed after the recruit- 2,371 interrupted the interview
ment was over
5,362 did not provide blood samples: Bfgzzdlrdefrll;tegr:):f;ub;?:;samples.
3,010 refused to volunteer 6,400 asked to volunteer in 7,718 asked to volunteer in 2’055 A T e e
2,352 failed to show up at the test site [«— blood sample test in May— blood sample test in October— 15 | t P t to ELISA
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phone survey data.
1,035 blood samples analyzed 1,378 blood samples analyzed
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Figure S1. Naive and adjusted seroprevalence by study cross-section and week (ELISA Coronapass)
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Table 1. Seroprevalence by study cross-section, ELISA Coronapass.
Serosurvey cross-section Seroprevalence estimate
N interviewed / N tested | Naive Adj d for non-resp Adj d for and test
characteristics

(May 25, 2020—]June 28, 2020) 5951 /988 | 10.6 (8.7-12.5) | 8.9 (7.1-10.8) 9.7 (7.7-11.7)
2 (July 20, 2020—August 8, 2020) 5951 /474 | 15.2 (12.0-18.4) | 12.2 (9.1-15.3) 13.3 (9.9-16.6)
3 (October 12, 2020—December 6, 7110/ 1322 | 23.2 (20.9-25.5) | 21.0 (18.7-23.4) 22.9 (20.3-25.5)

2020)

4 (February 15, 2021—April 4, 2021)

13412/ 1140

53.2 (50.3-56.1)

40.4 (36.5-44.2)

43.9 (39.7-48.0)

https://doi.org/10.1371/journal.pone.0266945.t001
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Figure 5 Estimated ratio of serologically detected infections to confirmed cases of COVID-19



PLOS ONE PLOS ONE COVID-19 pandemic in Saint Petersburg, Russia

RESEARCH ARTICLE
COVID-19 pandemic in Saint Petersburg, A B
Russia: Combining population-based Officially registered cases AT
" . 100%
serological study and surveillance data
20,000 75%
.nummvun« rvara Tychkovat, ! 10,000 50%
Andrey Komissarov::*, Alena. Mumlnl‘ Dmitry Llomw‘ Muv Isaev®*,
g 'y 25%
, Kirill Titaev', Lut o
;.) Potorsbur, St Potorsy fo— Tests performed 0%
Ppride “Scanrar (G A Por, 1. Petrsosg Pursct Srodoo Reachrahaesl 84
aria St Pt .
Check for Me Moscow, Ry %
AR mOmdwy. Pesochny, St. Petersburg, Russia 200,000 A00%,
* abarchuk@eu.spb.ru 75%
abarhik@auspd 501605 5
50%
0
25%
Hospitalized cases
6,000 0%
B.1.1.317
4,000 100%
2,000 75%
0 50%
COVID-19 deaths 25%
0%
400
B.1.1.397
200 100%
0 75%
Excess deaths (interpolated) 50%
%
600 =
400 0%
200 B.1.1.7
100%
o
75%
Search trends
50%
9,000 25%
6,000
0%
3,000
B.1.1/B.1.1+
o 100%
Urban activity 75%
75 50%
50 25%
25 0%
o B.1.617.2
uptake and y p 100%
0.40 439 (39.7-48.0) 75%
0.30 50%
0.20 229 (20.3-25.5)
0.10 97@ -1 12308159 25%
0.00 ‘ 0%
Mar May Jul Sep Nov Jan Mar May Apr Jun Aug Oct Dec Feb Apr Jun
2020 2021 2020 2021

Fig 3. Combining available surveillance data to monitor the pandemic course in St. Petersburg during March-May 2020-2021. (A)
‘Weekly data of officially registered cases, tests performed hospltahsed cases, COVID- 19 deaths, interpolated excess deaths (from monthly
data), search trends, urban activity, and i uptake combined with serop (B) Monthly data on SARS-CoV-2
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Agent: SARS-CoV-2

Infection fatality ratio

Alpha ?=? Delta ?>? Omicron

pre-Delta IFR in Petersburg - 0,86%

Table S2. Estimated IR/IFR across the study cross-sections from the Bayesian evidence synthesis model

population only adult population all population
priors weakly informative non-informative weakly inform.
estimate IR IFR R IFR R IFR
deaths official excess official excess official excess official excess excess
1 9.28 9.22 0.29 1.01 9.41 9.30 0.27 1.01 9.22 0.83
(7.26-1126)  (7.54-1097)  (0.10-0.42) (0.75-122)  (7.45-1145)  (7.53-11.02)  (0.09-0.41)  (0.74-121)  (7.50-10.94)  (0.62-1.00)
2 12.73 1330 0.40 1.05 1291 13.35 0.39 1.05 13.28 0.87
9.64-16.03)  (10.72-1572)  (029-0.51)  (0.87-128)  (9.80-1633)  (10.81-1583)  (0.29-0.51)  (0.86-127) (10.73-15.75) ~ (0.71-1.05)
3 22.78 22.84 0.48 1.05 22.82 22.87 0.48 1.06 22.84 0.87
(2026-2541)  (20.41-2539)  (0.34-0.66) (0.87-133) (2025-25.40) (2042-2543)  (0.34-0.67)  (0.87-134) (20.40-25.41) (0.72-1.10)
4 43.84 43.64 0.61 1.04 43.80 43.65 0.61 1.04 43.64 0.86
(39.85-48.09)  (39.75-47.53)  (0.54-0.69) (0.93-1.16) (39.63-47.83) (39.63-47.54)  (0.54-0.69)  (0.93-1.16)  (39.68-47.47)  (0.77-0.96)
Overall 8.69 8.74 0.43 1.04 2338 23.29 0.50 1.04 8.79 0.86

(0.85-17.77)  (105-1809)  (0.11-0.82) (0.80-131)  (425-6335)  (4.53-63.94) (0.04-19.63) (0.80-1.35)  (0.91-18.07)  (0.66-1.08)
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Agent: SARS-CoV-2

pre-Delta IFR in Petersburg -
0,86%

Excess mortality adjusted population IFRs. IFR, infection fatality rate.
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Host: Human

New VOCs tend to engage younger age groups

IFR is age-dependent

Female Male

Sex

- Female
- Male

1829 30-39 4049 50-59 60-69 70+ 1829 30-39 40-49 5059 60-69 70+
Age_group
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Evaluation of the performance of SARS-CoV-2 antibody assays for
a longitudinal populationbased study of COVID-19 spread in St.
Petersburg, Russia

Anton Barchuk, Daniil Shirokov, Mariia Sergeeva, Rustam Tursunzade, Olga Dudkina %4,
Varvara Tychkova, Lubov Barabanova, Dmitriy Skougarevskiy, Daria Danilenko

First published: 03 June 2021 | https://doi.org/10.1002/jmv.27126 | Citations: 7

The sensitivity for two local assays was equal to 91.1% (95%CI:
78.8-97.5) and 89.1% (95%Cl: 76.4-96.4), CMIA Abbott's sensitivity
was equal to 63.1% (95%CI 50.2-74.7)), with 100% specificity for all
the tests.



[MocnegHun cpes 0o OMUKPOHa

Hos6pb:

Y 83% y4acTHUKOB cepoornpoca eCTb aHTUTeNa K HOBOMY KOPOHaBUpYycCy
(95%CI:80,6% 0o 85,5%)

Cpeaun HeBaKUMHNPOBAHHbLIX Y4aCTHUKOB UCCNeaoBaHNSI KOPOHABUPYCOM
nepebonenn 78%.
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Fig 3. Combining available surveillance data to monitor the pandemic course in St. Petersburg during March-May 2020-2021. (A)
Weekly data of officially registered cases, tests performed, hospitalised cases, COVID-19 deaths, interpolated excess deaths (from monthly
bined with i (B) Monthly data on SARS-CoV-2

data), search trends, urban activity, and vaccination uptake

variants monitoring during April-June 2020-2021.

https://doi.org/10.1371/journal.pone.0266945.9003
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Urban activity around the world

Level of activity in each city on a specific day compared to the busiest day in that city in February

and early March of 2020.
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or COVID-19

Bonbllle Bcero rpaskgaHe U3pacxogoBaliv HA
MPOTUBOBUPYCHBIN Npenapat ymudpeHosup — 16,8
mipp py6. Haubonbiive TpaThl IOHECIU MOCKBUYU U
s)kuTenu MOCKOBCKOM 061acTH — 10 5 MIIpS pyo., a
Takske KpacHomapckoro kpast — 3 muipp, pyo.
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Structural basis of influenza virus fusion inhibition by
the antiviral drug Arbidol

Rameshwar U. Kadam and lan A. Wilson
+ See all authors and affiliations
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https://doi.org/10.1073/pnas.1617020114
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and Jonathan W. Yewdell)
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Significance

Influenza virus is an important human pathogen. The circulating strains of influenza
virus are constantly mutating and are acquiring resistance to all approved drugs.
Therefore, development of influenza therapeutics against novel targets is urgently
required. The hemagglutinin envelope glycoprotein (HA) is a promising target for small-
molecule design. However, Arbidol is the only available antiviral drug that targets the
HA. The absence of structural information on drug-HA complexes has hindered further
therapeutic development efforts against this viral pathogen. Here, we report crystal
structures of Arbidol in complex with influenza HAs. This structural information
advances our understanding of how small molecules, such as Arbidol, can function as
influenza fusion inhibitors and can be used for development of broad-spectrum, small-
molecule therapeutics.
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Efficacy and Safety of Lopinavir/Ritonavir or
Arbidol in Adult Patients with Mild/Moderate
COVID-19: An Exploratory Randomized
Controlled Trial

Yueping Li, Zhiwei Xie, Weiyin
Lin, ..., Fuchun Zhang, Xilong
Deng, Linghua Li

Ilheliza@126.com (F.Z)
g28hdxI@126.com (X.D)
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92 elgve patients
— 7*’{ 6 did not consent
86 patiets were randornized
[

‘ 35 randomized to arbidol

[
|34 rendorized to LPVir¢

17 randonized to no
antiviral therapy

HIGHLIGHTS
Effective therapies against
COVID-19 are urgently needed

Lopinavir/ritonavir and arbidol
were tested in patients with mild/
moderate COVID-19

Neither treatment shows
significant advantage over
supportive care

0

34 completed research ‘ 35 completed research ‘ 17 conpleted research

Several drugs are being tested against the novel coronavirus SARS-CoV-2, the
pathogen responsible for the COVID-19 pandemic. Li et al. show that the drugs
lopinavir/ritonavir and arbidol, which are currently used against HIV-1 and
influenza, respectively, show lttle benefit over supportive care in patients with
mild and moderate COVID-19.
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CLINICAL PROBLEM mRNA-1273 Placebo
The Covid-19 pandemic continues and expands. 28 days apart
Additional data r di ines to prevent symptom-
atic severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection are needed. The mRNA-1273
vaccine is a lipid-encapsulated mRNA vaccine encoding
the prefusion stabilized spike protein of SARS-CoV-2.

Injection-Site Adverse Events Systemic Adverse Events
CLIN ICAL'TRIAL i i after First Dose after Second Dose
A randomized, double-blind trial to evaluate the efficacy 100 100

and safety of mRNA-1273.
(R 7
30,420 participants >18 years old were assigned to re- ]
ceive either the vaccine or placebo in two intramuscular g0 0
) ﬁ

injections 28 days apart. Participants were followed for

safety and the development of laboratory-confirmed,

symptomatic Covid-19 over a median of 2 months after TS e T
the second dose. N-15168  N=15155 N=14677  N=14,566

Percentage

RESULTS wodiilings Rite
ncidence
Safety: 95% Ci) Placebo
: o . g 1000 personyr
accine recipients had higher rates of local reactions Lot
b ecipients had higher'rates of Jocal feactio Placebo 79.7 (70.5-89.9)

(e.g., pain, erythema, swelling) and systemic reactions
(e.g., headache, fatigue, myalgia) than placebo re-
cipients. Most reactions were mild to moderate and
resolved over 1-3 days.

mRNA1273 5.

Efficacy:

The incidence of Covid-19 was lower among vaccine
recipients than among placebo recipients as early as 14 .0-
days after the first dose. Protection in the vaccine group 0 10 20 30 40 50 60 70 80 90 100 110 120
persisted for the period of follow-up. Days since Randomization

mRNA-1273

Cumulative Covid-19 Incidence (%)
S o H H NN W oW
S i o o o

mRNA-1273 Vaccine Placebo

LIMITATIONS AND REMAINING QUESTIONS N=14550 N=14,598

Further study is required to understand the following: Symptomatic Covid-19 11 185

= Safety and efficacy over a longer period of time, in a Severe Covid-19 0 30
larger population, and in women and child

Vaccine efficacy of 94.1% (95% Cl, 89.3-96.8%; P<0.001)

Whether the vaccine protects against asymptomatic

infection and transmission to unvaccinated persons. CONCLUSIONS
= How to care for those who miss the second Two doses of a SARS-CoV-2 mRNA-based vaccine
vaccine dose. were safe and provided 94% efficacy against symp-

tomatic Covid-19 in persons 18 or older.

Links: Full article | NEJM Quick Take | Editorial
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Safety and efficacy of an rAd26 and rAd5 vector-based
heterologous prime-boost COVID-19 vaccine: an interim
analysis of a randomised controlled phase 3 trial in Russia

Denis Y Logunov*, Inna V Dolzhikova*, Dmitry V Shcheblyakov, Amir | Tukhvatulin, Olga V Zubkova, Alina S Dzharullaeva, Anna V Kovyrshina,
Nadezhda L Lubenets, Daria M Grousova, Alina S Erokhova, Andrei G Botikov, Fatima M Izhaeva, Olga Popova, Tatiana A Ozharovskaya,

llias B Esmagambetov, Irina A Favorskaya, Denis | Zrelkin, Daria V Voronina, Dmitry N Shcherbinin, Al der S Semikhin, Yana V Simakova,
Elizaveta A Tokarskaya, Daria A Egorova, Maksim M Shmarov, Natalia A Nikitenko, Vladimir A Gushchin, Elena A Smolyarchuk,

Sergey K Zyryanov, Sergei V Borisevich, Boris S Naroditsky, Alexander L Gintsburg, and the Gam-COVID-Vac Vaccine Trial Groupt

Summary

Background A heterologous recombinant adenovirus (rAd)-based vaccine, Gam-COVID-Vac (Sputnik V), showed a
good safety profile and induced strong humoral and cellular immune responses in participants in phase 1/2 clinical
trials. Here, we report preliminary results on the efficacy and safety of Gam-COVID-Vac from the interim analysis of
this phase 3 trial.

Methods We did a randomised, double-blind, placebo-controlled, phase 3 trial at 25 hospitals and polyclinics in
Moscow, Russia. We included participants aged at least 18 years, with negative SARS-CoV-2 PCR and IgG and
IgM tests, no infectious diseases in the 14 days before enrolment, and no other vaccinations in the 30 days before
enrolment. Participants were randomly assigned (3:1) to receive vaccine or placebo, with stratification by age group.
Investigators, participants, and all study staff were ked to group assignment. The vaccine was administered
(0-5 mL/dose) intramuscularly in a prime-boost regimen: a 21-day interval between the first dose (rAd26) and the
second dose (rAd5), both vectors carrying the gene for the full-length SARS-CoV-2 glycoprotein S. The primary
outcome was the proportion of participants with PCR-confirmed COVID-19 from day 21 after receiving the first dose.
All analyses excluded participants with protocol violations: the primary outcome was assessed in participants who had
received two doses of vaccine or placebo, serious adverse events were assessed in all participants who had received at
least one dose at the time of database lock, and rare adverse events were assessed in all participants who had received
two doses and for whom all available data were verified in the case report form at the time of database lock. The trial
is registered at ClinicalTrials.gov (NCT04530396).

Findings Between Sept 7 and Nov 24, 2020, 21977 adults were randomly assigned to the vaccine group (n=16501) or
the placebo group (n=5476). 19 866 received two doses of vaccine or placebo and were included in the primary outcome
analysis. From 21 days after the first dose of vaccine (the day of dose 2), 16 (0-1%) of 14 964 participants in the vaccine
group and 62 (1-3%) of 4902 in the placebo group were confirmed to have COVID-19; vaccine efficacy was 91-6%
(95% CI 85-6-95-2). Most reported adverse events were grade 1 (7485 [94-0%)] of 7966 total events). 45 (0-3%) of
16427 participants in the vaccine group and 23 (0-4%) of 5435 participants in the placebo group had serious adverse
events; none were considered associated with vaccination, with confirmation from the indep data itoring
committee. Four deaths were reported during the study (three [<0-1%)] of 16 427 participants in the vaccine group and
one [<0-1%] of 5435 participants in the placebo group), none of which were considered related to the vaccine.

Interpretation This interim analysis of the phase 3 trial of Gam-COVID-Vac showed 91- 6% efficacy against COVID-19
and was well tolerated in a large cohort.

Funding Moscow City Health Department, Russian Direct Investment Fund, and Sberbank.
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HeT paHOOMM3UPOBaHHbIX UCcrieaoBaHUN
acdhpekTMBHOCTH

AnuBakKopoHa

AB.Ryzhikov etal. VieKuus v uMmyHuTeT

the second i ization dose. No seroc: ion was reported in the groups of volunteers vaccinated with a placebo.
The peptide-based EpiVacCorona Vaccine has low reactogenicity and is a safe, immunogenic product. Clinical Trials
Identifier: NCT04527575.

Key words: EpiVacCorona, peptide vaccine, clinical trials, COVID-19, coronavirus.

MPOCTOE CJIEMNOE MNJIALEBO-KOHTPOJIMPYEMOE PAHAOMWU3UPOBAHHOE UCCNTIELOBAHUE
BE30MACHOCTU, PEAKTOFEHHOCTU U UMMYHOTEHHOCTU BAKLIUHbI «3MUBAKKOPOHA»
AN NPOGUNAKTUKU COVID-19 HA AOEPOBOJIbLIAX B BO3PACTE 18-60 JIET (®A3A I-1I)
Poukukos A.B., Prukukos E.A.2, Borpsunesa M.IL!, Ycosa C.B.!, lannienxo E.JI.!, Heuaesa E.A.!,

TIbsnkos O.B. !, Tssankosa O.I.!, Tyasivo A.C., Boxues C.A.!, Ouxonosa I.C.!, Ciennosa E.C.2, Kysy6os B.I1.3,
Prinmok H.H.3, Tunbko 3.1.%, Ilerpos B.H.!, Mouceesa A.A.!, Topxkosa ILIO.!, ITeankos C.A.!,

Tpery6uak T.B.!, Auronen JI.B.!, Faspunosa E.B.!, Makcioros P.A.!

' @B5YH T'HI] BE «B: ); p.n. Koavyoso, o6aacms, Poccus

2000 «3nuBak», p.n. Koawyoso, Hosocubupcxas obaacms, Poccus

3 ®IEY3 Meduko-canumapnas wacms Ne 163 ®MBA, p.n. Koavuoso, Hosocubupckas obaacms, Poccus

Pestome. BakinHaums HaceIeH s — OTHA U3 HaHGOMee S EKTHBHEIX MEP TPOTHBOEHCTBH S TAHIEMHUH, BEI3BAHHOM
HOBOIM KOpOHaBHMpYCHO# HH(ekiueii. [103ToMy yueHble BCero Mupa paboTaioT Han co3maHueM 3(HeKTHBHBIX
1 6e30macHbIX BakUMH. Mbl pa3paboTaiy CHHTETMYECKYIO NENTHAHYIO BakuuHy «dnuBakKopoHa» npotus
HOBoro KopoHasupyca SARS-CoV-2, koTopast mpencTasisier coGoi CYCIIEH3HIO AUl BHYTPHMBIIIEIHOTO BBEICHHS,
o o W cuHT BIX MENTHAHBIX UMMYHOTEHOB S-GeiKa KOpOHABHpYca
SARS-CoV-2, KOHBIOTHPOBAHHEIX C 6eTKOM-HOCHTEIEM, H aICOPOUpYeTCs Ha THAPOKCHIE aTOMUHUS. B HacTosmIee
Bpemst poonsTest I—1T askl KAMHMUECKHX MCTBITAHMI BAKITWHEI, KOTOPHIE COCTOSIT 13 JABYX 9Taros: oTar | —
OTKPHITOE HCCIEIOBAHHE Ge30IACHOCTH, PEAKTOTEHHOCTH M HMMYHOJIOTYECKOi AKTHBHOCTH BAKIIMHEL C yIaCTHEM
14 mo6poBoxnbues B BospacTe 18—30 1et, 3Tam 2 — MPOCTOE CENoe CPABHUTENBHOE PAHIOMU3UPOBAHHOE TLIALE60-
KOHTPOJTMPYEMOE MCCIIEIOBAHNE C yuacTheMm 86 10GPOBOJbIEB. B UCCIEI0BAHMM TIPUHSUIM YIaCTHE 100POBOMNBIIB
B Bo3pacTe 18—60 neT, BAKUMHY BBOXMIM BHYTPUMBIIIEYHO ABAXIBI C MHTEPBAIOM 21 eHb MeXy MHBEKIMAMH.
Bce MeCTHBIC peakilMy Ha BBEICHME BAKLMHBI ObLIM Kpart Has Gonb B MecTe
uHbeKUuH. [IPU3HAKOB Pa3BUTHS MECTHBIX MM CHCTEMHBIX MOGOYHBIX peakuuii He GbuT0. CxeMa ABYXI030BOM
BAKIMHALMH BBI3BAJIa BHIPAOOTKY aHTUTEN, ClIEMpUIHBIX K aHTHTEHAM, W3 KOTOPBIX COCTOMT BakumuHa, y 100%
206poBosIbLeB. CEPOKOHBEPCHs ¢ TUTPOM HelTpaiusylounx aHturen > 1:20 Gbima 3aperucrpuposana y 100%
7oGpoBosTbIIeB yepes 21 IeHb TOCe BTOPOit 10351 MMMYHH3alMK. B rpynmax 106poBosbleB, BAKIMHUPOBAHHBIX
manebo, 0 CepoKOHBEpCHM He coobmanock. BakiyHa «dnuBakKopoHa» Ha OCHOBE MENTHIOB UMEET HU3KYIO
PEaKTOreHHOCTb, SIBIAETCS MMMYHOTeHHBIM 1 Ge3omacHEIM ITpoxykToM. Clinical Trials Identifier: NCT04527575.

Karouesuie caosa: BaxK saxyuna, COVID-19,

Introduction based on the following technological platforms: sub-
unit, vector replicating, and vector non-replicating,
Over the past two decades, coronaviruses have ~ RNA and DNA vaccines; inactivated, live attenu-

caused epidemic outbreaks of two respiratory dis-
cases: Middle East Respiratory Syndrome and Severe
Acute Respiratory Syndrome [3, 15]. Tn late 2019,

ated, and virus-like particle-based vaccines [9].
We have developed EpiVacCorona Vaccine, con-
taining chemically synthesized peptide immuno-
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Long-term humoral immunogenicity, safety and protective efficacy of
inactivated vaccine against COVID-19 (CoviVac) in preclinical studies
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ABSTRACT

The unprecedented in recent history global COVID-19 pandemic urged the implementation of all existing vaccine
platforms to ensure the availability of the vaccines against COVID-19 to every country in the world. Despite the
multitude of high-quality papers describing clinical trials of different vaccine products, basic detailed data on

general toxicity, rep ive toxicity, i pl efficacy and durability of immune response in
animal models are scarce. Here, we a B-propi inacti whole virion vaccine CoviVac and
its safety, p ive efficacy, immt icity and stability of the immune response in rodents and non-

human primates. The vaccine showed no signs of acute/chronic, reproductive, embryo- and fetotoxicity, or
teratogenic effects, as well as no allergenic properties in studied animal species. The vaccine induced stable and
robust humoral immune response both in form of specific anti-SARS-CoV-2 IgG and NAbs in mice, Syrian

and common The NAD levels did not decrease significantly over the course of one year.
The course of two immunizations protected Syrian hamsters from severe pneumonia upon intranasal challenge
with the live virus. Robustness of the vaccine manufacturing process was demonstrated as well. These data
encouraged further evaluation of CoviVac in clinical trials.
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Effectiveness of Covid-19 Vaccines
against the B.1.617.2 (Delta) Variant

Lopez Bernal ] et al. DOI: 10.1056/NEJM0a2108891

CLINICAL PROBLEM

The B.1.617.2 (delta) variant of SARS-CoV-2 became the

dominant variant in India as of mid-April 2021, amid a

Covid-19 surge there, and has spread rapidly around the
world. The effectiveness of available vaccines in prevent-
ing symptomatic disease with this variant is unknown.

CLINICAL TRIAL

Design: A test-negative case—control study was conduct-
ed to estimate the effectiveness of the BNT162b2 (Pfizer—
BioNTech) and ChAdOx1 nCoV-19 (AstraZeneca) vac-
cines against symptomatic disease from the delta vari-
ant of SARS-CoV-2.

Methods: Researchers examined data from symptomatic
persons 16 years of age o older who underwent
Covid-19 testing in England between October 2020 and
May 2021. To estimate vaccine effectiveness, they as-
sessed vaccination status in 4272 persons who tested
positive for the delta variant and in 14,837 who tested
positive for the B.1.1.7 (alpha) variant (the predominant
strain in England at the time), as compared with
test-negative controls.

RESULTS

Effectiveness: After one dose of either vaccine, the esti-
mated effectiveness was lower against delta than against
alpha. After two doses, however, vaccine effectiveness
was high, with only modest differences between the
variants. The effectiveness of two doses against delta
was lower with ChAdOx1 nCoV-19 than with BNT162b2.

LIMITATIONS AND REMAINING QUESTIONS

= How well do Covid-19 vaccines protect against severe
disease, including hospitalization and death, from in-
fection with the delta variant?

Links: Full Article | NEJM Quick Take | Editorial

Vaccine Effectiveness (%)

Vaccine Effectiveness against the Delta and Alpha Variants

Dosel W Alpha Dose 2

100 I Oclie 95%CI
sxc 851895
767-82.1

60 95% CI
455517

Either Vaccine (BNT162b2 or ChAdOx1 nCoV-19)

Vaccine Effectiveness against the Delta Variant after Dose 2

Delta

BNT162b2 88.0% 95% Cl, 85.3-90.1

SAMOA ROV grn0 o 613-718

CONCLUSIONS
‘Two doses of the BNT162b2 or ChAdOx1 nCoV-19 vaccine

were highly effective against the delta variant of SARS-
CoV-2, although slightly less so than against the alpha
variant.
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Russia’s Sputnik V protects against severe COVID- 501
19 from Delta variant, study shows

Two shots offer 81% protection from hospitalization and prevent lung injury, data from St. Petersburg
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Research article | Open Access | Published: 20 September 2022

Vaccine effectiveness against referral to hospital after
SARS-CoV-2 infection in St. Petersburg, Russia, during

Probability of hospitalization (%)

104
the Delta variant surge: a test-negative case-control
study
Anton Barchuk &, Mikhail Cherkashin, Anna Bulina, Natalia Berezina, Tatyana Rakova, Darya 0- e
Kuplevatskaya, Oksana Stanevich, Dmitriy Skougarevskiy & Artemiy Okhotin
BMC Medicine 20, Article number: 312 (2022) | Cite this article 20 30 40 50 60 70 80
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Barchuk et al. 2022 (BMC Medicine)
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COVID-19 vaccines effectiveness against symptomatic
SARS-CoV-2 during Delta variant surge: a preliminary
assessment from a case-control study in

St. Petersburg, Russia

Anton Barchuk &, Anna Bulina, Mikhail Cherkashin, Natalia Berezina, Tatyana Rakova, Darya
Kupl k Oksana Stanevich, Dmitriy Skougarevskiy & Artemiy Okhotin
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Gam-COVID-Vac (2-dose Sputnik V)
Gam-COVID-Vac (1-dose Sputnik Light)
Ep1VacCorona

CoviVac

Other

Any vaccine: partial vaccination

Crude VE
(95% CI)

VE adjusted for
age and gender
(95% CI)

VE adjusted for age, gender, and
history of confirmed COVID-19
(95% CI)

45% (36-54)
48% (29-62)
-86% (-291-12)
32% (-6-56)
1% (-112-42)
23% (-32-55)

50% (42-58)
51% (32-64)
_64% (-230-19)
33% (-6-58)
“17% (-113-36)
25% (-31-57)

58% (50—64)
50% (30—64)
_40% (-191-33)
38% (0-62)
7% (-73-50)
27% (-31-60)

Barchuk et al. 2022 (BMC Public Health)
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HOBbIM BapuaHToM OMUKPOH elye 6ornee npobrnemMaTuyeH.

Ecnu 661 B Poccun 6b1nv NOCTpPOEeHbl KOropThl AN
HabnoaeHus 3a 3P PeKTUBHOCTLIO N 6€30NaCHOCTLIO
BaKUMHaLUUM MHOrMe npoobnembl HabnaaTenbHbIX
nccriegoBaHnmn ObINKN Obl peLueHbl.
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Table 2
Estimated unadjusted and adjusted effectiveness of five different vaccine types against SARS-CoV-2 infection and COVID-19-related death in the fully vaccinated study
population >7 days after the second dose in Hungary

Vaccinated person Vaccine effectiveness
C pa B H e H M e Ba K u M H I/ SARS-CoV-2 infection COVID-19-related mortality
Vaccine Age n Unadjusted 95% CI* Adjusted 95% CI* Unadjusted 95% CI° Adjusted 95% CI*
B Pfizer-BioNTech 16-24 67149  86.6% (834%-892%) 823%  (78.1%-857%) 100.0% (NA-1000%)  100.0%*  (NA—NA)
e H rp nA 25-34 144278  88.4% (86.8%-89.8%) 832%  (80.8%-852%) 100.0% (NA-100.0%)  100.0%*  (NA—-NA)
35-44 208085  89.8% (88.7%-90.8%) 842%  (824%-858%)  100.0% (NA-1000%)  100.0%*  (NA-NA)
45-54 231593 903% (89.4%-91.0%) 856%  (843%-869%) 89.1% (77.1%-948%)  842%  (66.8%-92.5%)
S5-64 232871  915% (90.6%-924%) 850%  (834%-865%) 949% (905%-973%)  927%  (865%96.1%)
65-74 310079  944% (93.7%-95.1%) 853%  (835%-869%) 958% (938%-97.1%)  943%  (91.6%-96.1%)
75-84 230046  88.9% (87.8%-89.8%) 821%  (804%-836%) 909% (89.1%-925%)  913%  (89.6%-92.8%)
85+ 72910  78.0% (755%-802%) 743%  (714%-768%) 839% (80.7%-866%) 87.1%  (84.5%893%)
Total 1497011  90.6% (902%-90.9%) 833%  (S26%-839%) 743% (71.0%-77.1%)  906%  (89.4%-91.7%)
Moderna 16-24 10312 962% (883%-98.8%) 805%  (39.4%-937%) 100.0% (NA-1000%)  1000%*  (NA—NA)
25-34 20658  99.5% (96.8%-99.9%) 97.0%  (786%-996%) 100.0% (NA-1000%)  100.0%*  (NA—-NA)
35-44 34890  98.7% (97.1%-99.4%) 906%  (79.1%-958%)  100.0% (NA-1000%)  100.0%*  (NA-NA)
45-54 40781  991% (98.1%-99.6%) 936%  (867%-97.0%)  100.0% (NA-1000%)  100.0%*  (NA—NA)
= = (1) S5-64 35726  97.2% (956%-982%) 845%  (757%-90.1%) 92.4% (69.6%-98.1%)  803%  (209%-95.1%)
Pfl Ze r- B I o N Te c h - 8 3 . 3 /o 65-74 39118 98.1% (96.9%-98.9%) 932% (88.8%-958%) 95.1% (88.3%-98.0%)  91.1% (78.7%-96.3%)
75-84 27111 949% (92.9%-963%) 889%  (845%-920%) 97.8% (042%-992%)  97.0%  (92.0%-98.9%)
0 85+ 14296  87.6% (83.7%-905%) 84.1%  (79.0%-879%) 922% (865%-955%)  925%  (87.0%-95.6%)
M Od e rn a - 8 8 . 7 /0 Total 222892 96.9% (96.4%—97.4%) 88.7% (86.6%-904%) 83.0% (74.6%—88.6%)  93.6% (90.5%-95.7%)
Sputnik-v 16-24 55632  97.0% (94.9%-983%) 755%  (57.7%858%) 100.0% (NA—100.0%)  100.0%*  (NA—NA)
= 0 25-34 94808  97.8% (96.8%-985%) 827%  (75.1%-88.0%) 100.0% (NA-1000%)  100.0%*  (NA—-NA)
S p utn | k V - 8 5 7 /0 35-44 167038  98.0% (975%-985%) 847%  (80.1%-88.1%)  100.0% (NA-1000%)  100.0%*  (NA-NA)
= 45-54 194601  98.2% (97.8%-985%) 857%  (824%-883%) 100.0% (NA-1000%)  1000%*  (NA-NA)
S5-64 166499  96.6% (96.0%-97.1%) 848%  (82.1%-87.0%) 98.6% (955%-995%)  967%  (89.8%-98.9%)
A t Z 7 1 50/ 65-74 120096  96.5% (95.8%-97.0%) 87.8% (854%-89.8%) 99.0% (97.7%-99.6%)  982% (95.7%-99.3%)
s ra e n e ca - . 0 75-84 20056  951% (927%-967%) 859%  (79.1%-905%) 97.3% (929%-99.0%)  954%  (87.8%-983%)
85+ 1830 97.0% (784%-996%) 909%  (357%-987%)  100.0% (NA-1000%)  100.0%*  (NA—-NA)
S i n o h a rm - 6 8 7 0/ Total 820560  97.1% (968%-973%) 857%  (843%-869%) 98.0% (96.4%-988%)  975%  (95.6%98.6%)
p . 0 AstraZeneca 16-24 8995 89.9% (775%-955%) 685%  (29.9%-859%) 100.0% (NA—100.0%)  100.0%*  (NA—NA)
25-34 15313 902% (839%-940%) 772%  (628%-86.1%) 100.0% (NA-1000%)  100.0%*  (NA-NA)
35-44 32886  852% (81.6%-88.1%) 686%  (60.8%-749%)  100.0% (NA-1000%)  100.0%*  (NA-NA)
45-54 88266  86.7% (85.1%-88.1%) 735%  (703%-765%) 819% (565%-925%)  743%  (38.0%-893%)
S5-64 79206  83.2% (81.1%-85.1%) 683%  (64.1%-720%) 933% (839%-972%)  90.8%  (77.8%-962%)
65-74 51838  97.8% (048%-99.1%) 722%  (332%-885%)  100.0% (NA-1000%)  100.0%*  (NA—-NA)
75-84 23722 965% (892%-989%) 648%  (-9.2%-887%) 100.0% (NA—1000%)  100.0%*  (NA—-NA)
85+ 3912 90.7% (34.1%-987%) 387%  (0%**-914%) 813% (~134%-91.4%) 383%  (~340%-91.4%)
Total 304138 84.1% (82.9%-853%) 715%  (692%-736%) 929% (873%-96.1%)  883%  (78.7%-93.5%)
Sinopharm 16-24 65720  974% (937%-989%) 673%  (213%-864%) 100.0% (NA—1000%)  100.0%*  (NA—NA)
25-34 91946  98.5% (96.7%-993%) 846%  (658%-93.1%) 100.0% (NA-1000%)  100.0%*  (NA-NA)
35-44 104018 956% (935%-97.1%)  69.0%  (537%-793%)  100.0% (NA-1000%)  100.0%*  (NA—-NA)
45-54 80960  958% (04.0%-97.1%) 786%  (692%-852%) 100.0% (NA-1000%)  100.0%*  (NA—-NA)
S5-64 126028  85.6% (842%-869%) 66.1%  (626%-693%) 92.5% (86.8%-958%)  879%  (785%-93.1%)
65-74 281725  87.1% (863%-87.8%) 711%  (69.0%-73.1%) 941% (926%-952%) 91.1%  (88.9%929%)
75-84 130323 822% (80.6%-83.7%) 664%  (63.1%-604%) 90.0% (87.8%-918%) 867%  (83.7%89.1%)
85+ 14745  69.8% (62.1%-760%) 43.1%  (283%-549%) 757% (647%-833%)  673%  (523%77.6%)
) (

Total 895 465 86.9% (86.4%—87.5%)  68.7% (67.2%—70.1% 66.1% 61.3%—70.3%) 87.8% (86.1%—89.4%)
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Figure 2

Patients dynamics and proportion of patients with any lung injury through the study period October 2021
- April 2022 (dashed vertical line marks the start of the Omicron surge.



46008 patients with LDCT results between
October 1, 2021, and April 28, 2022

23996 patients with positive PCR test results
included in the primary analysis

22012 patients excluded from the primary analysis
1488 history of SARS—CoV-2 infection
3384 - PCR test results pending
17052 - PCR test results not reported
or negative

10624 patients without lung injury

13372 patients with any lung injury

6170 vaccinated

4454 non-vaccinated

5118 vaccinated

8254 non-vaccinated

293 one—-dose Gam—-COVID-Vac (Spuntik Light)
3631 two—-dose Gam—-COVID-Vac (Sputnik V)
1198 three—dose Gam-COVID-Vac (booster)

104 EpiVacCorona

66 partially vaccinated
29 other vaccines or combination of vaccines
223 vaccination date is not reported
205 vaccine name is not reported

144 one-dose Gam—-COVID-Vac (Spuntik Light)
3135 two—dose Gam-COVID-Vac (Sputnik V)
749 three-dose Gam-COVID-Vac (booster)
210 EpiVacCorona
400 CoviVac
105 partially vaccinated
21 other vaccines or combination of vaccines
134 vaccination date is not reported
220 vaccine name is not reported
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Table 2 Effectiveness of vaccination against any and severe lung injury

VE against any lung injury

Severe lung injury

Crude (95% Adjusted for age, sexand triage  Crude (95% Adjusted for age, sex and triage
confidence center (95% confidence interval) confidence center (95% confidence interval)
interval) interval)

One-dose Gam-COVID-Vac 73% (68 to 78) 74% (68 to 79) 94% (58 to 99) 94% (60 to 99)

Two-dose Gam-COVID-Vac 53% (51 to 56) 56% (54 to 59) 75% (66 to 82) 76% (67 to 82)

Three-dose Gam-COVID-Vac 66% (63 to 69) 71% (68 to 74) 84% (71 to 91) 87% (76 to 93)

EpiVacCorona — 9% (— 38to 14) 2% (— 27 to0 24) 17% (— 106 t0 66)  36% (— 63 to 75)

CoviVac 49% (41 to 56) 46% (37 to 53) 84% (56 to 94) 80% (45 to 92)

Barchuk et al. 2022 (submitted)
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Table 3 Effectiveness of vaccination against any lung injury, according to age group, sex and study period

One-dose Gam- Two-dose Gam- Three-dose Gam- EpiVacCorona CoviVac
COVID-Vac (Sputnik COVID-Vac (Sputnik  COVID-Vac (booster)
Light) V)
Age (categories)  18-30 81% (50 to 92) 67% (58 to 73) 74% (60 to 83) -60% (—309t037)  28% (— 13to 55)
31-40 69% (48 to 82) 67% (61to 71) 68% (58 to 76) — 8% (— 97 to 41) 63% (48 to 74)
41-50 70% (53 to 81) 56% (49 to 61) 65% (56 to 72) —36% (— 137t022) 34%(12to51)
51-60 76% (64 to 84) 55% (48 to 61) 69% (61 to 75) 0% (— 72t0 42) 44% (25 to 57)
61 + 78% (68 to 84) 50% (43 to 55) 74% (70 to 78) 33% (0 to 55) 57% (40 to 69)
Sex Female 70% (62 to 77) 56% (53 to 60) 71% (67 to 75) — 11% (— 53 to 20) 49% (39t0 57)
Male 81% (72 to 87) 57% (52 to 61) 71% (65 to 76) 20% (— 20to 47) 37% (19t0 52)
Period Delta 57% (3210 72) 59% (55 to 62) 57% (48 to 64) —35% (—100t0 9) 41% (27 10 52)
Omicron  54% (40 to 64) 38% (32 to 44) 57% (51 to 63) 5% (— 43 to 37) 30% (12 to 44)

Barchuk et al. 2022 (submitted)



3aktoyeHume

[1a, akTMBHaa pasa naHaoemMmm 3aBepLumnnacs.
[rnnTenbHOCTb 3almnTbI?

BakuuHauua nogen ¢ pyuckamm CHUXKEHUA 3aLLlunThbl -
OHKOJSlorm4yeckne 6orsbHbIE.

HoBbIV BapMaHT=HOBbLIN MH(PEKLMOHHBLIN areHT=HOoBas
naHaeMus



