NHPEKIINOHHBIE BOJIE3HHU

Palyanova N.V.",
Chechenin M.G. ",
Trunov A.N. "2,
Sobolev I.A. 1,
Shestopalov AM. !

' Federal Research Center of Fundamental
and Translational Medicine (Timakova str. 2,
Novosibirsk 630117, Russian Federation)

2 Novosibirsk Branch of the S. Fyodorov
Eye Microsurgery Federal State Institution
(Kolkhidskaya str. 10, Novosibirsk 630096,
Russian Federation)

Corresponding author:
Natalia V. Palyanova,
e-mail: natalia.palyanova@gmail.com

Received: 30.09.2024
Accepted: 16.12.2024
Published: 28.12.2024

INFECTIOUS DISEASES

ABSTRACT

Background. The pandemic of COVID-19 raised safety concerns for healthcare
workers while non-medical personnel were left unattended. Comparing the levels
of seroprevalence to SARS-CoV-2 and vaccination in different employee groups will
allows us to assess therisk of infection and develop a strategy to minimize the spread
of infections in medical institutions in future.

The aim. To identify the level of seroprevalence to SARS-CoV-2 for seven groups
of medical center workers.

Methods. The seroprevalence to SARS-CoV-2 was analyzed in 361 employees
of the ophthalmology center in mid-2021. Data on the level of specific IgM and IgG
antibodies were compared with questionnaire, including occupation data.
Results. Depending on occupation, workers were divided into seven groups.
The average seroprevalence rate for all employees was 82.3 %, and the percentage
of vaccinated employees was 27.4 %. The lowest level of seroprevalence was found
in the group of maintenance staff (55.0 %) which is significantly lower (p < 0.05)
than in the groups of doctors (84.4 %), nurses (85.6 %), administrative stuff (82.6 %)
and cafeteria stuff (77.7 %). The seroprevalence rate for cleaning staff was 84.6 %
and for pharmacy workers it was 80 %. The highest vaccination coverage was among
doctors - 50.0 %, the lowest was among cafeteria and kitchen staff — 7.4 %.
Discussion. We believe the high seroprevalence is associated with asymptomatic
spread of SARS-CoV-2.

Conclusions. High seroprevalence was among doctors and nurses, pharmacy
workers, canteen workers, cleaners, as well as administration workers. Anti-epidemic
measures for these groups will reduce the spread of infectious diseases and help
retain staff during the seasonal increase in incidence.
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PE3IOME

O6ocHosaHue. [laHoemus COVID-19 ebiz8asna obecnokoeHHOCMb No Nog8ody bes-
0NAcHOCMU MeOUUUHCKUX pabomHUKO8, 8 MO 8peMs KaK HeMeOUUUHCKUL NepcoHan
ocmarca 6e3 00/1Ho20 8HUMAHUA. CpasHeHue ypogHeli ceponpesaneHmHocmu
k SARS-CoV-2 u sakyuHayuu 8 pasHulx 2pynnax compyoHUKO8 N0380J1em oyeHUMb
PUCK 3apaxeHus u pazpabomamse cmpamezuto N0 MUHUMU3AYUU pacnpocmpa-
HeHus UHpeKyuli 8 MEOUYUHCKUX y4Ypex0eHUsIX.

Ljens uccnedoeanus. Beissume pucku 3apaxeHus SARS-CoV-2 ons ecex epynn
pabomHuKos MedUYUHCKO20 YyeHmpd.

Memooel. B cepeduHe 2021 2. ceponpesaneHmHocms SARS-CoV-2 npoaHanu3u-
posanu y 361 compyOHUKa opmasnbMos102u4ecko20 YyeHmpad. YposeHs cneyudu-
yeckux aHmumen IgM u IgG cpagHu8anu ¢ OaHHbIMU, YKA3AHHbIMU 8 ONPOCHUKe,
sK/IrouatowemM UHghopmayuro o npogheccuu.

Pesynemamel. B3asucumocmu om poda desmenbHocmu paboyue bbiiu pasoesie-
Hbl Ha 7 2pynn. CpeOHUl nokazamersis ceponpesaneHmHocmu cpeou 8cex compyo-
HuUKo8 cocmasus 82,3 %, a npoyeHm 8aKUUHUPOBAHHbLIX COMPYOHUKO8 — 27,42 %.
Camolli HU3KUU yposeHb ceponpesaneHMHOCMU 8bisi8J1eH 8 2pynne 06C/1yXusaro-
we2o0 nepcoHana (55 %), umo 3HavumenbHo HUXe, Yem 8 2pynnax apa4el (84,4 %),
medcecmép (85,6 %), aOMuHUCMpamueHo20 nepcoHana (82,6 %) u pabomuukos
cmorosoli (77,7 %). YposeHb ceponpesaneHmHocmu cpedu yb6opujuKo8 cocmasusi
84,6 %, a cpedu pabomHukos anmek — 80 %. Cameili 8bicokuli oxeam 8akyuHayueu
6b171 cpedu spaueli (50 %), cambili HU3KUU — cpedu pabomHuKkos cmoso8oli (7,4 %).
O6c¢cyxoeHue. Mol cHumaem, Ymo 8bICOKasA 3a60/1e8aeMoCMb C8A3aHA C beccum-
nmomHeimM pacnpocmpaxeHuem SARS-CoV-2.

3aknryeHue. Boicokuli puck 3apaxeHus 6l y 8padeli u medcecmép, pabom-
HUKO8 anmek, CmoJioseblx, ybopuuu, a makxe y pabomHukos adMuHucCmpayuu.
lMpomusosnudemuyeckue meponpuamus 0718 3mMux 2pynn NO380JAM CHU3UMb
pacnpocmpaHeHue UHpeKYUOHHbIX 3a601e8aHUl U NOMO2YM COXPaHUMb300p08be
nepcoHasna 8 nepuoo Ce30HHO20 pocma 3abosiesaemocmul.

Knrouyeesbie cnoea: SARS-Sov-2, ceponpesaneHmHoCcMeb, BaKUUHAYUS, paboOMHUKU
30pasooxpaHeHus, CompyoHUKU, He AgAAouuecs pabomHuUKamu 30pagooxpaHe-
Hus, IgM, IgG

Ona untnposaHua: ManbsaHosa H.B., YeueHnH M.I, TpyHoB A.H., Cobones U.A., LLlecTo-
nanos A.M. Bbicokan ceponpeBaneHTHOCTb K SARS-CoV-2 cpean MeguUMHCKUX N HeMe-
AVLWHCKNX pabOTHMKOB odpTanibMonormyeckoro LeHTpa. Acta biomedica scientifica. 2024;
9(6): 34-43. doi: 10.29413/ABS.2024-9.6.4
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INTRODUCTION

The COVID-19 pandemic, which began in China in late
2019, has been a major challenge for healthcare systems
around the world. Medical personnel found themselves
at an increased risk of infection due to numerous con-
tacts associated with professional activities [1]. Infection
of medical personnel occurred both as a result of contact
with patients in infectious diseases departments of hospi-
tals and through interaction with asymptomatic spreaders
of infection when providing care not related to infectious
diseases [2]. So, non-medical healthcare workers are also
atincreased risk of infection, as many of them also interact
with large numbers of patients. Despite the fact that in non-
infectious medical institutions, rules have been established
prohibiting the admission of patients with signs of acute
respiratory viral infection, patients with asymptomatic
COVID-19 can infect staff and other patients, if the manda-
tory PCR test was done before the onset of asymptomat-
ic disease. Factors influencing the level of seroprevalence
in the group are low income, low education, and densely
populated centers [3]. An analysis of similar factors was car-
ried out in different countries of the world and the results
differ significantly, because each country has its own spe-
cifics. Thus, in April 2021, among workers at a university
hospital in Colombia, the overall seroprevalence was 35 %
(35 % among medical personnel and 33 % among non-med-
ical personnel) [4].In 2020-2021 in Iran, the seroprevalence
among healthcare workers at a children’s hospital was 8.8 %
of employees before vaccination, and 50 % after the second
dose of the SARS-CoV-2 vaccine [5]. Seropositivity among
North Carolinians by February 15,2021, among health care
workers and non-health care workers was 83 % and 49 %,
respectively [6]. The seroprevalence study in 170 healthcare
workers of infectious disease departments of the Arkhan-
gelsk region providing medical care to COVID-19 patients
in May 2021 revealed 91.2 % healthcare workers were se-
ropositive to SARS-CoV-2 [7]. A study to assess seroprev-
alence to the SARS-CoV-2 virus among health care work-
ers and workers at two industrial enterprises in Omsk was
conducted at the end of 2020 [8]. Among medical workers,
the proportion of people with a positive reaction to IgG was
73.1 %. In the control group, the proportion of seropositive
people was 3.9 times less — 18.6 %.

Detection of SARS-CoV-2 in tears and conjunctival se-
cretions of infected patients with conjunctivitis [9] has
revealed a threat to ophthalmologists, as conjunctivi-
tis can be the first symptom of COVID-19. Due to this fea-
ture, the incidence among ophthalmologists turned out
to be high [10]. The prevalence of SARS-CoV-2 antibodies
of workers of the Ophthalmic Unit of San Giuseppe Hospi-
tal was ranged from 4 to 8 % in the first and second wave,
respectively [11]. Serum was tested for the qualitative pres-
ence of SARS-CoV-2 IgM and IgG antibodies and the dif-
ference between the frequency of SARS-CoV-2 positivi-
ty amongst team members and differences in the num-
ber of ambulatory visits was performed by the chi-square
test. In our work we also used qualitative SARS-CoV-2 IgM
and IgG antibodies test chi-square statistics.
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By mid-2021, the first two waves of COVID-19 inci-
dence ended in Novosibirsk and another rise began, as-
sociated with the arrival of the Delta variant in the region
[12]. According to official data, by July 2021 in the Novosi-
birsk region (population 2.7 million people), 46,820 people
have had an infection, which is only 1.7 % of the population
of the Novosibirsk region [13]. Vaccination in risk groups,
which included healthcare workers and people over 60 years
of age, began at the end of 2020, after which the vaccine
was available to everyone by mid-2021.

The Novosibirsk Branch of the S. Fyodorov Eye Mi-
crosurgery Federal State Institution provides surgical
and other ophthalmological care. Patients with symp-
toms of acute respiratory viral infections (ARVI) are not al-
lowed to undergo treatment. Both medical personnel (doc-
tors, nurses) and non-medical workers (reception, cafete-
ria) work with patients. In addition, the center has special-
ists who maintain the building or are engaged in adminis-
trative work and do not have direct contact with patients.
Compliance with anti-epidemic measures, such as wearing
personal protective equipment (masks, gloves) and social
distancing complied with current regulations.

Identifying the characteristics of SARS-CoV-2 seroprev-
alence among medical and non-medical workers using
the example of an ophthalmology center can help formu-
late recommendations for protecting personnel of non-in-
fectious healthcare institutions from infection during peri-
ods of increased risk of infectious diseases (influenza epi-
demics, seasonal rise of ARVI).

The aim of the study was to compare the seropreva-
lence level for SARS-CoV-2 infection among medical and
non-medical staff of a non-COVID hospital during the sec-
ond year of the new coronavirus infection pandemic.

MATERIALS AND METHODS

Blood sampling for analysis was carried out from July 5
to July 16,2021. Voluntary informed consent was obtained
from all 361 study participants. The study was approved
by the Committee on Biomedical Ethics at the Federal Re-
search Center of Fundamental and Translational Medicine
(protocol No. 22-20).

All participants completed a short questionnaire
and donated blood to determine the level of specif-
ic IgM and IgG antibodies to SARS-CoV-2. The question-
naire included full name, gender, age, whether they
had COVID-19, whether they were vaccinated against SARS-
CoV-2, and their occupation. The diagnosis of coronavirus
infection was recorded verbally and was not confirmed
by documents, so participants could be mistaken about
the infection they had had. The vaccination was confirmed
by documents.

Some study participants agreed to fill out an extend-
ed questionnaire, which included questions about gender,
age, height, weight, vaccinations, occupation, lifestyle, co-
morbid conditions, and medications taken. Thus, 142 par-
ticipants indicated their height and weight. Of the 361 par-
ticipants, three did not indicate their occupation. De-



pending on the type of activity, workers were divided
into 7 groups: doctors, nurses, administrative work, main-
tenance staff, cleaning stuff, cafeteria and kitchen stuff,
and pharmacy.

Since our goal was to identify everyone who was in-
fected with SARS-CoV-2 and could spread the infection,
we determined not only IgG, which indicates a past in-
fection, but also IgM, which indicates an early infec-
tious process. The presence of specific IgM and IgG an-
tibodies to SARS-CoV-2 was determined using qualita-
tive reagent kits for the enzyme immunoassay detection
of immunoglobulins of classes G and M to SARS-CoV-2
(the enzyme-linked immunosorbent assay (ELISA), “Vec-
tor-Best”, Novosibirsk, Russia). All manipulations were
carried out in accordance with the manufacturer’s rec-
ommendations.

Initially, the presence of each type of antibody (IgM
or IgG) was assessed separately. A negative result is up
to 0.8, a positive result is above 1.1, a questionable re-
sult is from 0.8 to 1.1. Next, total antibodies were as-
sessed for each study participant (IgM + IgG): seroneg-
ative - no antibody to SARS-CoV-2, seropositive — there
is at least one type of antibodies to SARS-CoV-2. Ques-
tionable results were not included in the seropreva-
lence analysis. Anyone who received at least one dose
of the SARS-CoV-2 vaccine was considered vaccinated.
Statistical analysis was carried out using the online re-
source [14]. For measurement values that did not corre-
spond to normal distribution, the significance of the dif-
ference was assessed using nonparametric statistical
tests, including Pearson’s chi-square (x?) test and Fish-
er’'s exact test. Confidence intervals were calculated
using Epitools [15]. The proportion of positive results
with 95 % Wilson confidence interval (95% Cl) was used
as a general characteristic of the immune layer in the cor-
responding institution.

RESULTS

The study included 285 women and 76 men. Peo-
ple aged 40 to 60 years predominated. Age distribution is
shown in Table 1.

TABLE 2

TABLE 1
THE NUMBER OF PARTICIPANTS OF DIFFERENT AGE

Age Number
18-30 years 15
31-40 years 64
41-50 years 106
51-60 years 121
61-72 years 49

At the start of the study, 99 of 361 people had received
at least one dose of the SARS-CoV-2 vaccine (27.4 %; 95% Cl:
23.1-32.2). The average body mass index (BMI) among those
who reported height and weight (142 participants) was
26.11 +£0.837 kg/m?.

Detection of specific IgM and IgG antibodies
to SARS-CoV-2

By mid-2021, 286 employees of the S. Fyodorov Eye
Microsurgery Federal State Institution (79.2 %; 95% Cl:
74.7-83.1) already had antibodies to SARS-CoV-2 (Table 2).
Of these, 83 were vaccinated (29.0 %; 95% Cl: 24.1-34.5),
and the rest received immunity as a result of the disease.
Only 169 of them indicated in the questionnaire that they
had suffered from COVID-19 (59.1 %; 95% Cl: 53.3-64.6),
six additionally reported that they required hospitalization
(2.1 %; 95% Cl: 1.0-4.5). The seroprevalence level among all
S.Fyodorov Eye Microsurgery Federal State Institution em-
ployees, who indicated their profession, was 82.3 %. There
was no difference in antibody to SARS-CoV-2 levels depend-
ing on age, gender, BMI, chronic diseases, comorbid condi-
tions, and medications taken (x? test).

We identified 61 seronegative S. Fyodorov Eye Mi-
crosurgery Federal State Institution employees (Table 2)
(16.9 %; 95% Cl: 13.4-21.1). It can be assumed that these
people had not previously been vaccinated against SARS-
CoV-2 and did not have COVID-19, but among them four
were found who indicated that they had had COVID-19

THE NUMBER OF EMPLOYEES OF THE CLINIC: SEROPOSITIVE/SERONEGATIVE TO SARS-COV-2,

VACCINATED OR PREVIOUSLY HAD* COVID-19

Antibodies (IgM + 1gG) Total, n
Seropositive 286
Seronegative 61
Questionable 14

Total 361

Note. - according to questionnaires.

Vaccinated, n COVID-19, n*
83 169
14 4
2 4
99 177
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(6.6 %; 95% Cl: 2.6-15.7) and 14 cases of absence of anti-
bodies after vaccination (14.1 % of all vaccinated; 95% Cl:
8.6-23.3). The absence of antibodies in six cases (6.1 %;
95% Cl: 2.8-12.6) is explained by insufficient time elapsed
after vaccination (less than 15 days). For three participants,
3.5 months, 5 months and 8 months had passed since vac-
cination; the rest 5 of 99 did not indicate the date of vacci-
nation in the questionnaire.

Description of questionable results

The number of employees of the S. Fyodorov Eye Micro-
surgery Federal State Institution with different types of an-
tibodies to SARS-CoV-2 is shown in Table 3.

A total of 52 study participants were identified with
questionable results. Questionable IgG with positive
IgM was detected in 2 study participants, one of them
had COVID-19, the second one received the vaccine; ques-
tionable IgM with positive IgG was observed in 36 partici-
pants. All 38 were classified as seropositive (Table 2).

A questionable result, not supported by a positive
one, was found in 14 people, among them: 2 people
were vaccinated, 9 people had not previously COVID-19
and were not vaccinated, and 3 people had previously
had COVID-19 but were not vaccinated. These individuals
were excluded from the seroprevalence analysis.

According to questionnaires 202 or more had previ-
ously COVID-19, however, the course of the disease was

TABLE 3

not always in an obvious form. This is evidenced by the dis-
crepancy between the status indicated in the ques-
tionnaire (had previously COVID-19/had not previously
COVID-19) and the real immune status. The result of com-
paring the questionnaire data and the level of specific an-
tibodies clearly demonstrate that a person cannot know
for sure whether he or she has had previously COVID-19.
Of the 12 people who doubted their answer to this ques-
tion, 7 turned out to have antibodies (all are not vaccinat-
ed), and 5 — without antibodies (one is vaccinated), in ad-
dition, 56 people with antibodies indicated in the ques-
tionnaire that they were not sick and were not vaccinat-
ed, which means their coronavirus infection was mild or
asymptomatic (of 106 not vaccinated and had not previ-
ously COVID-19, 52.8 %; 95% Cl: 43.4-62.1). Thus, the an-
swers to the question about previous COVID-19 cannot
be considered reliable.

Four cases of absence of antibodies were found

in people who indicated in the questionnaire that they
had suffered from COVID-19. This may indicate both
“self-diagnosis” and a fading of the immune response
if too much time has passed since the illness. The possi-
ble extinction of the immune response is also indicated
by the identification of three people in whom antibod-
ies were not detected less than a year after vaccination,
however, in most cases, antibodies persist for at least
480 days (Table 4).

THE NUMBER OF EMPLOYEES OF THE S. FYODOROV EYE MICROSURGERY FEDERAL STATE INSTITUTION WITH DIFFERENT

TYPES OF ANTIBODIES TO SARS-COV-2

IgG
IgM
Positive, n Negative, n Questionable, n Total, n
Positive, n 103 13 2 118
Negative, n 132 61 3 196
Questionable, n 36 9 2 47
Total, n 271 83 7 361
TABLE 4

THE SEROPREVALENCE, THE NUMBER OF SEROPOSITIVE AND SERONEGATIVE PEOPLE AT DIFFERENT PERIODS FROM
CONTACT WITH SARS-COV-2 (16 MONTHS, 103 PERSONS TESTED)

Days from contact* Seropositive, n

<15 13 9
15-59 18 0
60-99 16 1

100-250 21 2
251-480 22 1

Seronegative, n

Total, n Seroprevalence, % (95% Cl)
22 59.1 (38.7-76.7)
18 100.0 (82.4-100.0)
17 94.1 (73.0-99.0)
23 91.3 (48.3-79.6)
23 95.7 (79.0-99.2)

Note. *—in this table, the first day of exposure is considered to be either the first day of vaccine administration or the first day of COVID-19 illness, whichever comes first.
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The persistence of high seroprevalence on days 251-
480 after initial contact may be explained by the boost-
er effect of repeated contact with the pathogen (vaccina-
tion, infection).

Seroprevalence to SARS-CoV-2 in different groups
of employees of the S. Fyodorov Eye Microsurgery Feder-
al State Institution

Since 358 people indicated their position in the ques-
tionnaire, we had the opportunity to study the impact
of profession on the likelihood of becoming infected.
We combined similar specialties for a more accurate anal-
ysis: a group of doctors, a group of nurses, administrative
workers (with documents and on a computer), maintenance
staff, cleaning stuff, pharmacy stuff and people working
in a cafeteria and kitchen (Table 5).

The study involved 64 doctors working at the S. Fyodor-
ov Eye Microsurgery Federal State Institution, including oph-
thalmologists, anesthesiologists-resuscitationist, and heads
of the departments. Of the 43 ophthalmologists, only five
do not have antibodies (one is not vaccinated); 22 man-
aged to get vaccinated, of which 9 claim that they did not
have COVID-19 before.

The percentage of vaccinated people among
all the doctors turned out to be 50 % (64/344; 95 % Cl:
73.6-91.3), which was significantly higher (p < 0.05) than
in the groups “nurses”, “administrative workers” and “cafe-
teria” (x? tests respectively: 17.534, 7.087, 14.720). Among
all the doctors, the most vaccinated were the heads of de-
partments (66.7 %, 8/12; 95% Cl: 39.1-86.2). Greater vac-
cination rate in this case can be explained by both med-
ical education and the high responsibility of this group,
which could lead to higher adherence to vaccination. We
assume that ophthalmologists working with a large num-
ber of patients face to face have an increased risk of be-
coming infected compared to anesthesiologists and re-

TABLE 5

suscitators at an ophthalmology center who constantly
work in sterile rooms wearing a mask and gloves. The se-
roprevalence to SARS-CoV-2 among heads of depart-
ments was 75 %. The seroprevalence among all the doc-
tors was 84.4 % (54/64; 95% Cl: 74.6-91.3), which is sig-
nificantly higher (p < 0.05) than in the maintenance staff
group (x? test 7.512).

Nurses, like doctors, often work in contact with infec-
tious diseases. 146 nurses of the S. Fyodorov Eye Micro-
surgery Federal State Institution of various specializations
took part in this study. The seroprevalence among all S. Fy-
odorov Eye Microsurgery Federal State Institution nurs-
es was at the same level as that of doctors and amounted
10 85.6 % (125/146; 95% Cl: 79.0-90.4) which is significant-
ly higher (p < 0.05) than in the maintenance staff group
(x? test 11.136). Of the 37 regular nurses, only 6 do not
have antibodies, 9 are vaccinated. Operating room nurs-
es and sister-hostess were the most committed to vacci-
nation (33 % and 50 % vaccinated). Vaccination among all
nurses was at the level of 21.2 % (31/146;95% Cl: 15.4-28.6)
which is significantly lower (p < 0.05) than in the doctors’
group (x? test 17.534).

The group of administrative workers included people
who work in offices in the same part of the clinic. Main-
ly they work on a computer with documents and work
with people, but not in the same quantity as medical
workers. The seroprevalence in this group did not dif-
fer significantly from doctors or nurses and was 82.6 %
(57/69; 95% Cl: 72.0-89.8) which is significantly high-
er (p < 0.05) than in the maintenance staff group (x? test
6.556). Adherence to vaccination in this group was 27.5 %
which is significantly lower (p < 0.05) than in the doc-
tors’ group (x? test 7.087). The percentage of seropositive
to SARS-CoV-2 chiefs, deputy directors or managers
was the same as in the whole group.

THE NUMBER AND PERCENTAGE OF S. FYODOROV EYE MICROSURGERY FEDERAL STATE INSTITUTION STAFF
VACCINATED, SEROPOSITIVE OR SERONEGATIVE TO SARS-COV-2

Specialties Total,n  Vaccinated,n Seronegative, n
Doctors 64 32 10
Nurses 146 31 21
Administrative 69 19 12
workers
Maintenance
staff 20 7 9
Cleaning 13 3 2
Cafeteria 27 2 6
Pharmacy 5 1 1
Total 344 95 61
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Seroprevalence, % Vaccinated, %

Seropositive, n

(95% ClI) (95% ClI)
54 84.4 (73.6-91.3) 50(38.1-61.9)
125 85.6 (79.0-90.4) 21.2(15.4-28.6)
57 82.6 (72.0-89.8) 27.5(18.4-39)
11 55.0 (34.2-74.2) 35.0(18.1-56.7)
11 84.6 (84.6-95.7) 23.0(8.2-50.3)
21 77.8 (59.2-89.4) 7.4(2.1-23.4)
4 80.0 (37.6-96.4) 20.0 (3.6-62.4)
283 82,3% 27,6 %
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The group of maintenance staff, which also included
mechanics and drivers, was least susceptible to contact
with SARS-CoV-2, because their work involves equipment
and not contact with a large number of people. By mid-
2021, the seroprevalence of SARS-CoV-2 in this group
was only 55 % (11/20; 95% Cl: 34.2-74.2), which was sig-
nificantly lower (p < 0.05) than in the groups of “doctors”,
“nurses”, “administrative work” (x? tests, respectively: 7.512,
11.136, 6.556). Comparison of occupational subgroups
showed that the lowest seroprevalence was among driv-
ers (22 %). Out of 9 drivers, only two who were vaccinat-
ed and had antibodies, the rest had not COVID-19 before,
were not vaccinated and did not had antibodies to SARS-
CoV-2. Medical center drivers carry either their boss, thus
contacting only one person, or cargo, some of them were
on vacation due to a decrease in the amount of work during
the lockdown period. Vaccination rate of all maintenance
staff was 35 % (7/20; 95% Cl: 18.1-56.7) which was signif-
icantly higher (p < 0.05) than in the cafeteria and kitchen
group (x? tests 5.650).

It also turned out that working in the fresh air (land-
scaping and cleaning the area) does not protect against
SARS-CoV-2 infection - all three workers have antibod-
ies, but according to the questionnaires they did not have
COVID-19, therefore, they suffered it in an asymptomat-
ic form.

The “cleaning” group was separated from main-
tenance staff or nurses, because has its own specifics
of work. Cleaning personnel may be at risk of infection
from contact with infected material. Although, with prop-
er compliance with safety measures, these risks are quite
low in the ophthalmology center, in contrast to special-
ized “COVID" hospitals. As we can see, the low infectious
alertness among medical orderly is confirmed by the high
seroprevalence in this group - 84.6 % (11/13; 95% Cl: 84.6—
95.7). The vaccination rate in this group was 23 % (3/13;
95% Cl: 8.2-50.3).

As for kitchen and cafeteria workers, it can be assumed
that bakers and cooks, as well as stockroom and cafeteria
managers communicate less with visitors than waiters and
cashiers; dishwashers are at increased risks, because they
come into contact with dishes that may carry SARS-CoV-2.

It turned out that seroprevalence among kitchen
and cafeteria workers was indeed lower among cooks
(70 %) and higher among waiters and dishwashers (80
and 83.3 %), however, these differences were not signif-
icant. The average seroprevalence among kitchen and
cafeteria workers was 77.8 % (21/27; 95% Cl: 59.2-89.4).
But the vaccination rate among them turned out to be
the lowest among all groups and amounted to only 7.4 %
(2/27;95% Cl: 2.1-23.4). It is significantly lower (p < 0.05)
than in the doctors and maintenance staff groups (x? tests:
14.720 and 5.650).

Another group with increased infectious risks is phar-
macy staff. Of the five people, only the pharmacy manager
did not have antibodies to SARS-CoV-2. The seroprevalence
thus turned out to be at the level of doctors and amount-
ed to 80 % (4/5; 95% Cl: 37.6-96.4). Pharmacy staff vacci-
nation rates were among the lowest (20 %, 1/5; 95% Cl:
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3.6-62.4), but no significant differences were found from
other groups.

In Figure 1 we have combined all the information we re-
ceived. The vaccination rate (pink), percentage of employ-
ees without antibodies to SARS-CoV-2 (blue) and percent-
age of employees with antibodies but not vaccinated (red)
are shown for seven groups of S. Fyodorov Eye Microsur-
gery Federal State Institution staff.
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2 3 4 5 6

FIG. 1.

Percentage of seronegative (blue), seropositive not vaccinated (red)
and seropositive vaccinated (pink) in different groups of ophthal-
mology center employees: 1 - doctors (n = 64); 2 — nurses (n = 146);
3 — administrative workers (n = 69); 4 — maintenance staff (n = 20);
5 —cleaning (n = 13); 6 — cafeteria and kitchen (n = 27); 7 - pharma-
cy(n=>5)

The group of doctors is distinguished by a significant-
ly higher level of vaccination compared to the nurses, ad-
ministration and cafeteria and kitchen groups and a sig-
nificantly higher seroprevalence compared to the group
of maintenance staff (p < 0.05). The group of mainte-
nance staff has a significantly lower (p < 0.05) seroprev-
alence compared to the groups of doctors, nurses and
administration, and has a significantly higher (p < 0.05)
level of vaccination compared to the cafeteria and kitch-
en group.

DISCUSSION

Our results are in good agreement with earlier works
showing the appearance of neutralizing antibodies
to SARS-CoV-2 within the first two weeks of the onset of ill-
ness or vaccination [16], then they peak after a month, and
begin to decline three months after the onset of symptoms
[17]. However, in our work we show that in most employ-
ees of the ophthalmology center, antibodies persist much
longer than described in the first works on the dynam-
ics of antibodies in COVID-19. We suggest it may be ex-
plained by the fact that at the beginning of the pandemic,
the number of infected carriers of SARS-CoV-2 in the pop-
ulation was small, quarantine measures were in force eve-
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rywhere, and a person who had recovered from the dis-
ease had a low probability of encountering the virus again.
In addition, there was no vaccination capable of renewing
fading immunity.

The incidence of COVID-19 showed a higher risk of in-
fection for healthcare workers [1, 18, 19]. Several studies
have shown a high seroprevalence in healthcare work-
ers, which is in good agreement with our results [1, 4,
5, 18-21]. Healthcare workers whose job was in contact
with patients had a higher percentage of SARS-CoV-2 in-
fection when compared with those not in direct contact,
also being a health care worker was significantly associ-
ated with getting a positive COVID-19 PCR result [22].
The wide variation in seroprevalence values in differ-
ent medical organizations may indicate different levels
of effectiveness of anti-epidemic measures [1, 6, 20, 21].
By mid-2021, mass vaccination began, quarantine restric-
tions were relaxed, and there were more asymptomatic
carriers in the population due to an increase in the total
number of cases [2].

Unlike most people, healthcare workers are more often
in contact with patients, so we suggest they have constant
additional immunization. Thus, by constantly being immu-
nized in contact with numerous patients, even if they do not
have obvious symptoms of ARVI, doctors may retain anti-
bodies against SARS-CoV-2 longer.

When processing personal data and matching them
with serological results, we noticed that the patient may
be mistaken both about the absence and presence of dis-
eases or their previous conditions. Taking an anamnesis
in most cases includes interviewing the patient, but the re-
liability of such information may be low even if the patient
does notintend to deceive the doctor. Itisimportant to take
this into account and, if possible, use more objective cri-
teria, such as PCR or antibody test for assessing immunity
to infectious diseases.

Measures to protect medical and non-medical person-
nel must consider all risk factors [19]. The formation of a se-
rological response in healthcare workers is an important
criterion for assessing the risks of SARS-CoV-2 and oth-
er infection [20]. In early 2020, WHO launched a prospec-
tive study and validated a protocol to evaluate poten-
tial risk factors for COVID-19 among healthcare workers
in a health care facility caring for patients with confirmed
COVID-19 [23]. As we show in our study, non-health care
workers of the clinic and health care workers not involved
in COVID-19 care also have increased probability of contact
with a virus carrier. Although the risk of becoming infect-
ed in an ophthalmology center with proper safety meas-
ures should have been quite low, unlike specialized “COV-
ID" hospitals, the seroprevalence to SARS-CoV-2 among
doctors, nurses, cleaning, cafeteria and pharmacy stuff
and administrative workers turned out to be unexpected-
ly high. This could have happened because since the be-
ginning of the pandemic, the spread of new coronavirus
infection has occurred not only through patients with ob-
vious symptoms, but also due to the presence of asymp-
tomatic carriers of SARS-CoV-2.
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CONCLUSIONS

A retrospective analysis of screening for antibod-
ies to SARS-CoV-2 at the height of the pandemic (sum-
mer 2021), supported by questionnaires, revealed dif-
ferences in seroprevalence, vaccination and incidence
of new coronavirus infection depending on profession.
Not only doctors and nurses, but also non-medical staff
of the ophthalmology center had a high seroprevalence
to SARS-CoV-2. Anti-epidemic measures for these groups
will reduce the spread of infectious diseases and help retain
staff during the seasonal increase in incidence. The percent-
age of people with antibodies to SARS-CoV-2 6 months after
vaccination or COVID-19 differs in beginning and the height
of the pandemic.
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