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BausaHue BaKuMHaLuM NpoTUB HOBOW KOPOHABMPYCHOM
UHpeKuUu Ha 3aboneBaeMoCTb CTYAEHTOB
yHUBepcuTeTa

C.A. CavraHos, A.B. Jliobumosa, A.B. Menbuep, 3.B. Jlonatun, 0.10. Ky3Heuosa, 0.B. Kosanesa

CeBepo-3anaHbli rocyaapcTBeHHbIA MeguumMHCKuiA yHusepcuteT uM. W.W. Meunukosa, CaHkT-[letepbypr, Poccus

06ocHosaHue. BakumHauus B HacTosiLLee BpeMs Npu3HaHa Hanbonee 3 deKTUBHOI cTpaTernei 6opbbbl ¢ pacnpocTpaHe-
HWEM HOBOW KOpOHaBMpycHo MHpeKumun. OHaKo cydam 3apaxenuns BupycoM SARS-CoV-2 nocne BaKuMHaLmm (MpopbIBHbIE
MHbEKLMM) 3aperncTpupoBaHbl BO BCEM MUPE.

Llen uccnedosaHus — oOLEHUTL BNMSHUE BaKUMHALMM NPOTUB HOBOW KOPOHaBMPYCHOM MHGEeKLMM Ha 3aboneBaeMocTb
CTYLEHTOB MeJMLMHCKOIO YHUBEpCUTETA.

Mamepuaner u Memodel. [poBeseHo KOropTHoe uccrefoBaHue 3aboeBaeMOCTM HOBOM KOpPOHABMPYCHOW MHQeKLMeid
cpepm 4876 n 4681 crynenta C3rMY uM. U.W. MeunnkoBa B nepuoppl ¢ 1 ceHTsbps no 15 gekabps 2020 u 2021 rr. coot-
BETCTBEHHO. [laHHbIe 0 BaKUMHALMK W BEPOSITHOM MecTe 3apaeHus cobpaHbl MeTofoM onpoca. Cratuctuueckas obpabotka
AaHHbIX NPOBEAEHa C 1cmonb3oBaHueM nporpammbl Epilnfo.

Pesynemamei. 3a aHanu3upyembi nepuog B 2021 r. BoisBneH 191 cnyuyaii 3apaxenns COVID-19 cpeam cTyneHToB. 3a-
bonesaeMocTb coctaBuna 4,08 Ha 100 ctyaenToB, B T0 BpeMs Kak B 2020 r. 3a aHanornyHbIin nepuor, oHa aocturna 5,50 Ha
100 yenoBek, HeCMoTpA Ha To, uTo cpeam uteneii CankT-lNetepbypra B 2021 r. oHa bbina B 1,75 pa3a Bbiwwe, Yem B 2020 r.
MoBTopHOe 3aboneBaHue BoiseneHo y 35 (18,3 %) cTyaeHToB, 18 M3 KOTOpbIX BbIMKM BaKUMHUPOBaHbLI NPOTUB HOBOW KOpOHa-
BMpYCHOM MH(eKuMU. BeposiTHoe MecTo 3apakeHus ycTaHoBneHo y 36,1 % 3aboneBlumx, B 60MbLIMHCTBE ClyyaeB UM CTana
MeauUMHCKas opranusaums. K 15 nexkabpsa 2021 r. BakumHupoBaHbl 62,8 % cTyneHToB. 3aboneBaeMocTb cpefy BaKUMHUPO-
BaHHbIX CTYAEHTOB cocTaBuna 2,72 Ha 100 YenoBekK, a cpeay HeBaKUMHMPOBaHHbIX — 4,94 Ha 100 yenosek. MaKTopoM pucka
3abonieBaHUs NOCNe BaKUMHALMM ABNSETCA KOHTAKT C UCTOYHUKOM MHAEKLMW: BaKLMHUPOBAHHbIE CTYAEHTbI YKa3anu Ha Ha-
Nnumne TaKoro KoHTakTa B 50 % cnyyaeB, HeBaKUMHUpOBaHHble — B 28,9 %. Yalle oTMeueHbl KOHTaKT € NaLMeHTOM B Mefy-
LMHCKON OpPraH13aLmMmn U Hanmume KOHTAKTOB C HECKOIbKUMMW UCTOYHMKaMK uHdekum — 31,1 1 5,6 % cooTBeTCTBEHHO.

3axnoyerue. BakumHaums npoTvB HOBOW KOpOHaBMpYcHOW MHbeKLMM — 3ddeKTMBHOE NpodmnaKTUyiecKoe Meponpu-
ATWe, KOTOpOe MMEET Onpefensiollee 3HauyeHue ANS KOJIEKTUBHOMO WMMYHWUTETA, (DOPMMpOBAHME KOTOPOr0 HauWHaeTcs
¢ 70-80 % nMMMyHU3MpPOBaHHbIX YieHoB nonynsaumu. OaktopoM pucka 3aboneBaHus Nocne BaKUMHALMM ABASETCS BNM3KUK
KOHTaKT C UCTOYHUKOM MHEKLMM. BaXKHbIMM NpogmnaKTUIECKUMN MEPaMU OCTAIOTCA HOLLEHWE MACcOK B 06LLECTBEHHBIX Me-
CTax W coumanbHoe AUCTaHUMPOBaHMe.

KnioueBble cnoBa: HOBas KOpOHaBUpYCHas UH(EKLUMS; NPOpbIBHAs MHAEKLMS; YHUBEPCUTET; BaKUMHALMSA; (aKTop pUCKa;
CTYLEHT.
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The impact of vaccination against the new coronavirus
infection on the morbidity of university students

Sergey A. Saiganov, Anna V. Liubimova, Alexander V. Meltser, Zahar V. Lopatin,
Olga Yu. Kuznetsova, Olga V. Kovaleva

North-Western State Medical University named after I.I. Mechnikov, Saint Petershurg, Russia

BACKGROUND: Vaccination is currently considered the most successful strategy against the SARS-CoV-2 virus. However,
cases of infection despite vaccination, so-called breakthrough infections, have been reported worldwide.

AIM: To evaluate the impact of vaccination against the new coronavirus infection COVID-19 on the morbidity of university
students.

MATERIALS AND METHODS: The incidence of new coronavirus infection (COVID-19) among the students of North-Western
State Medical University named after I.I. Mechnikov (further University) from September 1 to December 15, 2020 and 2021
was analyzed. There were 4876 and 4681 students under observation. Data on vaccination, probable site of transmission
infection were collected by interviewing the ill people. Statistical processing of data was performed using Epilnfo software.

RESULTS: For the analyzed period 191 cases of COVID-19 among students were detected, the incidence of COVID-19
was 4.08 per 100 students, for the same period of the academic year 2020 it was 5.50, despite the fact that the incidence
among St. Petersburg residents in 2021 was 1.75 times higher than in 2020. Re-infection was detected in 35 (18.3%) cases,
18 of whom were also vaccinated against COVID-19. A probable place of transmission infection was established in 36.1% of the
cases, the most frequent being contact with a patient at their place of work in a health-care facility. By December 15, 2021,
a total of 62.8% of students had been vaccinated against COVID-19. The incidence among vaccinated students was 2.72 per
100 students and 4.94 per 100 among unvaccinated students. A risk factor for breakthrough infections after vaccination was
close contact with the source of infection: vaccinated persons had close contact in 50% of cases, compared with 28.9% of
unvaccinated persons. The most important were contact with a patient in a health care setting and having multiple sources
of infection, 31.1% and 5.6%, respectively.

CONCLUSIONS: Vaccination against COVID-19 was an effective preventive intervention. A risk factor for disease after
vaccination is close contact with the source of infection. Establishment of collective immunity after vaccination is decisive for
the vaccination-to-disease ratio, which starts to develop with 70-80% of vaccinated individuals. The use of a mask in public
places and social distancing remain important preventive measures.

Keywords: new coronavirus infection; breakthrough Infection; University; vaccination; risk factors; student.
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BACKGROUND

Vaccination is recognized to date as the most effec-
tive strategy to control the spread of the new coronavi-
rus infection (COVID-19). However, cases of infection with
the SARS-CoV-2 virus after vaccination (breakthrough in-
fections) have been reported worldwide. The epidemiologi-
cal efficacy of vaccination in different population groups is
subject to further study both in Russia and in other coun-
tries.

The study aimed to evaluate the impact of vaccination
on the prevalence of COVID-19 among university students.

MATERIALS AND METHODS

A cohort study was conducted among students
of the North-Western State Medical University named af-
ter LI. Mechnikov in the periods from September 1 to De-
cember 15, 2020, and 2021. These monitoring periods were
chosen due to the start of the vaccination campaign at
St. Petersburg in mid-December 2020. The study included
a total of 4876 and 4681 full-time students in 2020 and 2021,
respectively. A survey method was used in collecting data
on vaccination and the probable place of infection among
cases. The incidence of COVID-19 by years among vacci-
nated and unvaccinated students was analyzed by calcu-
lating the cumulative incidence with the determination
of 95% confidence intervals (Cl). Final-year students were
excluded from the study in 2020, likewise first-year students
in 2021. Vaccination efficacy and infection risk factors were
assessed in a cohort study from September 1 to Decem-
ber 15, 2021, using relative risk (RR), 95% Cl, and signifi-
cance level (p). The vaccinated group included students with
21 days or more after the repeated dose of Gam-COVID-
Vac (Sputnik V), and 28 days or more after vaccination with
Sputnik Light. The Epilnfo program was used to perform
statistical data processing.

RESULTS AND DISCUSSION

Over the period analyzed, in 2021, a total of 191 cases
of COVID-19 were detected among students, and the inci-
dence was 4.08 per 100 students (95% CI 3.55-4.69). This
result is statistically significantly lower than the indicator
for the same period in 2020, namely 5.50 per 100 students
(95% CI 4.89-6.17), despite the fact that in 2021, the number
of registered cases of the disease among residents of St. Pe-
tersburg was 1.75 times higher than in 2020 (240,359 and
137,636 cases, respectively). In 2020 and 2021, the highest
incidence of COVID-19 was noted at the Faculty of Preven-
tive Medicine, while the lowest incidence was at the Faculty
of Dentistry. However, no statistically significant differences
were revealed (Fig. 1).
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Fig. 1. The incidence of a new coronavirus infection among uni-
versity students for the period from September 1 to December 15,
2020 and 2021 with faculties

Puc. 1. 3aboneBaeMocTb HOBOM KOPOHABUPYCHOM MHbEKLMel cpe-
[V CTYLEHTOB YHMBepCHTETa 3a nepuog, ¢ 1 cenTtabps no 15 aexkabps
2020 v 2021 rr. ¢ yKkasaHueM (aKynbTeToB

A re-infection was detected in 35 (18.3%) patients
with the history of COVID-19, 18 of them were vaccinated
earlier than 6 months after the primary disease (8 people),
after 6—12 months (14 people), and after 12 months and
more (11 people). In a study by H. Altawalah, it is revealed
that antibody titers differ greatly in different patients,
regardless of the clinical course of the disease, and about
5% of patients have undetectable antibody titers, despite
the confirmed presence of infection [1]. A systematic
review described cases of re-infection with COVID-19
with an interval between primary and recurrent infections
from 42 days to 6 months [2]. A major study revealed that
13% of patients lost detectable IgG titers 10 months after
the virus contamination [3].

The risk of re-infection is reduced by primary illness with
COVID-19. The incidence among students with the history
of the disease was 3.6 per 100 people, and 5.2 per 100 people
without the history of the disease (RR 0.76; 95% CI 0.57-1.0;
p =0.038).

The probable place of infection was identified in 69 pa-
tients (36.1%), 8 of them were in contact simultaneously with
several sources of infection, mainly at the place of work;
a medical organization (Fig. 2).

By December 15, 2021, 62.8% of students had been
vaccinated against COVID-19. To stop the spread of the vi-
rus, the reproductive number (R) must be less than 1.
According to systematic reviews of different authors,
the average Ry is from 3.4 to 4.1 [4, 5]. In order to achieve
R less than 1, 75% of the population must be vaccinated.
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Fig. 2. Distribution of cases of new coronavirus infection with
an established source of infection by the likely place of infection
Puc. 2. PacnpeneneHue ciyyaeB HOBOW KOPOHaBMPYCHON MHGbEK-
LM C YCTaHOB/IEHHBIM UCTOYHUKOM MH(EKLMM N0 BEPOSITHOMY Me-
CTy 3apaxeHus

The effective reproduction number is calculated by the equa-
tion R =R, — R, - I, where [ is the share of immunized mem-
bers of the population.

The incidence of COVID-19 among the vaccinated was
2.72 per 100 students (95% Cl 2.19-3.37), and 4.94 per
100 students among the unvaccinated (95% Cl 4.02-6.06).
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Fig. 3. Distribution of cases of breakthrough infections by timing
of occurrence after vaccination

Puc. 3. Pacnpepenenue cnyyaeB NpopbIBHbIX MHPEKLMIA MO CPOKaM
BO3HWUKHOBEHMS NMOCe BaKUMHALMM
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Vaccination reduces the risk of disease by 45% (RR 0.56;
95% Cl 0.42-0.76; p < 0.01). In the absence of vaccination,
the incidence would have remained at the level of 2020
(5.47 per 100 students); 1.82 times lower among the vaccinated
students, and if they had not been vaccinated, 65 additional
cases of the disease would have been registered. Given that
the number of cases of the disease in St. Petersburg in 2021
was 1.75 times higher than in 2020, and the risk of infection
was higher, the incidence of COVID-19 among students could
possibly reach 9.57 per 100 students.

Around the world, cases of COVID-19 following
the repeated dose of any COVID-19 vaccine have been
registered. The study showed that after vaccination, the sick
people before the infection contamination had lower titer
of neutralizing antibodies than in those who were not
sick [6]. Phase Il trials of Gam-COVID-Vac (Sputnik V)
showed that vaccination prevented symptomatic SARS-
CoV-2 infection by 91.6% after the repeated dose, inducing
a significant humoral and cellular immune response
in patients [7]. First-generation vaccines have been proven
to be less effective against the virus variants with some
non-synonymous substitutions in Spike, such as E484K [8].
Genetic variants of SARS-CoV-2 affect the vaccine-
induced immune response in different ways. According to
an in vitro study, neutralization of the virus by the serum
of vaccinated people is reduced by three to fifteen times
for the beta variant and by 1.4-3 times for the delta variant
compared with earlier variants of SARS-CoV-2. These data
are largely consistent with the results of epidemiological
studies. With other conditions being equal, several studies
reveal that the probability of breakthrough infection with
the delta variant infection is higher than with the alpha
variant infection [9].

The most infection cases (74%) after vaccination oc-
curred within 5 months after the repeated dose of the vac-
cine (Fig. 3).

The risk factor for the disease after vaccination was
known to be close contact with the source of infection,
detected in 50% of cases of those vaccinated, and among
the unvaccinated individuals, it was registered in 28.9%
of cases (RR 1.73; 95% Cl 1.16-2.57; p = 0.006). Contacts with
a patient in a medical organization and contacts with several
sources of infection were more common, namely 31.1% and
5.6%, respectively (RR 5.59; 95% Cl 2.24-13.99; p < 0.01).
Studies have shown that exposure to a higher viral inoculum
can reduce the vaccine efficacy and increase the probability
of breakthrough infection [10, 11].

Re-infection after vaccination is possible; therefore,
understanding its impact on the epidemic process in order
to develop further anti-epidemic measures is necessary.
The rate of infection transmission from unvaccinated indi-
viduals is three times higher than from those fully vacci-
nated. These data underline the importance of vaccination

00I: https://dal.org/10.17816/RFD99623
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to ease the strict restrictive general measures in the control
of the pandemic [12].

CONCLUSION

Vaccination against COVID-19 is proven to be the most ef-
fective preventive measure. Creation of herd immunity, which
is formed when the share of vaccinated patients in the popu-
lation reaches 70-80%, is of paramount importance. A risk
factor for disease after vaccination is close contact with
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the source of infection. Other important preventive measures
include the use of medical face masks in public places and
social distancing.
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