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Abstract

Introduction. Vaccination remains the most effective measure to combat infectious diseases. The COVID-19 pandemic has made
adjustments to the work of pediatric health services around the world, which has affected all aspects of life, including routine
immunization of children.

Objective. To analyze the indicators of coverage and timeliness of vaccination of children of the first year of life in the pre-pan-
demic period and during the COVID-19 pandemic, to assess the frequency and severity of post-vaccination reactions in children
of the first year of life.

Materials and methods. A retrospective single-center study of medical documentation (form 112/y) of 414 children was con-
ducted on the basis of GBU RO “City Children’s Polyclinic No. 3” in Ryazan, who were divided into 2 groups: group 1 — children
born in 2018 (n = 256), among whom 47.5% (n = 122) were girls, 51.5% (n = 134) are boys, group 2 are children born in 2020
(n=158), of which 49% (n = 77) are girls, 51% (n = 81) are boys. The assessment of intergroup differences was carried out using
the Pearson criterion (y?), adjusted for small samples. The difference in values was considered statistically significant at p < 0.05.
Results. Vaccination coverage in 2018 and 2020 was 95% and 98%, respectively (p < 0.05). The post-vaccination period in the
majority of vaccinated children in group 1 (85%, n = 208) and in group 2 (81%, n = 128) proceeded smoothly (p = 0.04).
Conclusion. The COVID-19 pandemic did not have a negative impact on routine vaccination in the population of children in the
first year of life.
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AHHOTaNUA

AxryansHOCTh. Bakimnonpoduiakrika ocraercst Harbosiee ahdexTuBHOI Mepoil 60pbObI ¢ MHMEKIIMOHHBIMU 3200JI€BAHUSIML.
IMangemuss COVID-19 BHecsia KOPPEKTUBLI B pabOTY MEAUATPUYECKON CIIYKOBI 31[PABOOXPAHEHMSI BO BCEM MUPE, YTO OTPA3HIOCH
Ha BCEX ACMEKTaX KU3HEAEATEJIbHOCTH, B TOM YUCJIE Ha TPOBEICHIH NIJIAHOBON UMMYHU3AIIUN JICTEH.

Hens. [IpoananusupoBarh mokasareyan 0XBaTa U CBOEBPEMEHHOCTH BaKI[MHAIIMY JIeTel TePBOT0 TO/Ia JKU3HU B IONAHACMUNHbBIN
nepuon 1 Bo Bpems mangemun COVID-19, oneHuTb 4acToTy M TSKECTb HOCTBAKIMHAJIBHBIX PEAKIIMI y JIeTeil IepBoro rojaa

JKHU3HU.

Marepuaust u meroabl. Ha 6aze [BY PO «lopoackas perckast noimkanauka Ne 3» r. PsisaHb IIPOBEZIEHO PETPOCIIEKTUBHOE
OJIHOIIEHTPOBOE UCCIIEA0BAHNE MEUITMHCKON okyMenTaiyu (hopma 112/y) 414 nereii, KoTopble ObLIN Pa3/e/ieHbl Ha 2 TPYIIIIbL:
1-g rpynna — mgetu 2018 roma poxaenust (n = 256), cpenn Kotopbix 47,5% (n = 122) neBouku, 51,5% (n = 134) maspuukn, 2-s
rpymma — getu 2020 roga poxzaenus (n = 158), u3 nux 49% (n = 77) neBoukn, 51% (n = 81) mampurku. OteHKa MeKTPYTITOBBIX
PasIMuKii OCYILIECTBIISLIACH C MCIOIb30BaHueM Kputepust [Tupcona (y?) ¢ monpaskoii 1uist Majibix BbIG0poK. Pasuuily 3HaueHmii

CUNTAI CTATUCTHYECKU 3HaunMoit ipu p < 0,05.

Pesyasratel. Oxsat Bakinnaaiueii B 2018 roxy n 2020 roxy cocrasin 95% u 98% coorserctserno (p < 0,05). [TocTBakImHATBHBIT
nepuoi y GOJIbIINHCTBA BaKIIMHUPOBaHHBIX jereil B 1-ii rpyie (85%, n = 208) u Bo 2-ii rpymie (81%, n = 128) nporexas riaako

(p = 0,04).

3akmouenue. [Tangemus COVID-19 He okaszaia HEraTUBHOTO BJAUSHUSA HA IPOBEJCHUE IIJIAHOBOW BAKIMHAIIUN B MOITYJISAIIUN

JleTeli IepBOTO rojia JKU3HU.
Kirouesblie cioBa: BakijnHaius, getn, nangemuss, COVID-19

Kondaukr uarepecos:

ABTODBI JIEKJIAPUPYIOT OTCYTCTBUE SIBHBIX U IOTCHIIUAIBHBIX KOH(JIMKTOB UHTEPECOB, CBI3AHHBIX C TYOJIMKAIE HACTOSIIEl CTaThu.

Jna muruposanus: benwvix H.A. Korosa I1.0., [Tusniop U.B., Crexxkuna E.B. CpaBuenue oxsara BaKIMHaIe ieteii mnepBoro roja
SKU3HK B IONAHEMUITHbI ieproa 1 Bo Bpems manaemun COVID-19. Awepzonozus u ummynonozus 6 neduampuu. 2025; 23 (1): 40—

49. https://doi.org/10.53529,/2500-1175-2025-1-40-49

INTRODUCTION. Routine immunization is one
of the most effective and cost-effective public health
measures to control infectious diseases in children [1,
2]. Experts estimate that immunization of the pedi-
atric population saves 2 to 3 million lives annually
worldwide, which contributes significantly to the re-
duction of the global infant mortality rate. As a result
of collaborative international initiatives, vaccination

coverage rates for children in low-income countries
have increased from 50% to 80% over the past two
decades [3]. As vaccination coverage has improved
and protection of both vaccinated and unvaccinated
populations has increased due to the phenomenon of
collective immunity, there has been a significant de-
cline in the registration of infections on the vaccina-
tion calendar [4].
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On March 11, 2020, the World Health Organiza-
tion declared COVID-19 a pandemic and a threat to
public health and health systems worldwide. One of
the pressing issues raised by the pandemic conditions
was the continued implementation of routine vaccina-
tion as part of the National Vaccination Calendar [1].
The need for self-isolation, social distancing and oth-
er quarantine measures significantly reduced the
demand for vaccination, and the population became
fearful of becoming infected when visiting health fa-
cilities 5, 6]. As Henrietta Fore, Executive Director
of the United Nations International Children's Emer-
gency Fund (UNICEF), aptly describes this phenom-
enon: “COVID-19 has turned routine vaccination
into a daunting challenge...” [7]. Disruption of im-
munization schedules, even for short periods, causes
an increase in the number of susceptible individuals
and increases the likelihood of infectious disease out-
breaks. Such outbreaks can cause increased morbidity
and mortality, mainly among young children as well
as other vulnerable groups [8, 9].

Most studies worldwide have reported decreased
rates or delayed routine vaccination during the COV-
ID-19 pandemic. Brazilian researchers Santos V. et al
(2023) conducted a retrospective analysis of all ad-
ministered vaccine doses to children under 6 years of
age from January 2019 to December 2020, in which
the authors concluded that vaccination coverage de-
creased during the COVID-19 pandemic [10]. A team
of clinicians from the University Clinical Research
Center of Bamako, Mali, compared vaccination cov-
erage during the pre-pandemic period in 2019 and
during the COV- ID-19 pandemic in 2020. Coverage
in 2019 was higher than in 2020 (88.7% vs. 71.6%),
with the lowest proportion of vaccinated children
(51.1%) observed in May 2020, two months after the
first COVID-19 case in Mali [11]. A similar study was
conducted in the United States (2023), where the au-
thors analyzed data from 48,576 children under 24
months of age from 2018 to 2021 using a special ques-
tionnaire of the National Immunization Survey-Child
(NIS-Child). It is reported that there was no overall
decrease in vaccination coverage associated with the
COVID-19 pandemic among all children, but vacci-
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nation coverage for children living below the poverty
line or living in rural areas was reduced [3].

Russian vaccination studies confirm low vaccine
coverage during the pre-pandemic period and its de-
cline during the COVID-19 pandemic. For example,
the Research Institute of Pediatrics and Child Health
Protection (Moscow) conducted a single-stage mul-
ticenter study (2020) that included data from 2687
children from different regions of Russia. The authors
concluded that immunization coverage and vaccina-
tion rates vary widely by age and region, vaccination
timelines are not respected, and influenza vaccination
coverage is catastrophically low [12].

The role of pediatricians in the development of
vaccination adherence is undeniable [13]. Tt is worth
noting that the low level of adherence and the ma-
jority of vaccination refusals are due to parents' lack
of knowledge on this issue, which is confirmed by
numerous studies in this area [13, 14]. However, for
many parents, the doctor's opinion is a priority, and
that is why it is so important for health workers to be
able to build a friendly dialogue and provide up-to-
date information about the importance and safety of
vaccination [13, 14].

The first case of COVID-19 in the Ryazan region
was detected in an adult patient on March 19, 2020.
Thereafter, there has been a steady increase in the
number of cases, including 530 children as of July 21,
2020. Forced self-isolation and physical distancing
measures could undoubtedly have affected routine
vaccination of children, especially those in the first
year of life.

STUDY OBJECTIVE. Analyze the rates of coverage
and timeliness of vaccination of children of the first
year of life in the pre-pandemic period and during
the COVID-19 pandemic, assess the frequency and
severity of post-vaccine reactions in children of the
first year of life.

MATERIALS AND METHODS. A retrospec-
tive single-center study of medical records (form
112/u) of 414 children living in the city of Ryazan
was conducted. Children were divided into 2 groups:
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Group 1 included children born in 2018 (n = 256),
among whom 47.5% (n = 122) were girls and 51.5%
(n=134) boys. Group 2 included children born in
2020 (n=158), among whom 49.0% (n = 77) were
girls and 51.0% (n = 81) were boys (p > 0.05).

The base for the study was SBI RO “City Chil-

dren's Polyclinic Ne 3” (chief physician A. O. Burdu-
kova), Ryazan.
Statistical processing of the results was performed
using Microsoft Office Excel 2016. Intergroup differ-
ences were assessed using Pearson's criterion (y?) with
correction for small samples. The difference in values
was considered statistically significant at p < 0.05.

RESULTS. The analysis of vaccination coverage of
children in the first year of life showed the following
data: in Group 1, 95.7% of children (n = 245) were
vaccinated in accordance with the National Vaccina-
tion Calendar, of whom 53.0% (n = 130) were fully
vaccinated, 47.0% (n = 115) were partially vaccinat-
ed, and the parents of 4.3% of children (n = 11) com-
pletely refused preventive vaccinations for personal
reasons. In Group 2, vaccination coverage was 100%
(n= 158 children), of whom 56.0% (n = 88) were fully
vaccinated by one year, 44.0% (n = 70) — partially
(p=0.02) [15].

When assessing vaccination coverage against vi-
ral hepatitis B (HBV), an increase in the proportion
of vaccinated children in Group 2 was noted. Thus,
in Group 1, hepatitis B vaccination coverage by the
age of 6 months was 47.0% (n = 121), and 86.0% of
children (n = 222) had been vaccinated by the end
of the first year of life. In Group 2, 60.0% of chil-
dren (n=95) were fully immunized against HBV in
a timely manner, and 83.0% of children (n = 132)
were immunized by the end of the 1st year of life
(p=0.02) (Table 1).

According to our data, in Group 1, 4.5% of chil-
dren (n = 11) were not vaccinated against tuber-
culosis before 1.5 years of age, 7.0% (n = 18) were
vaccinated before 1.5 years of age due to tempo-
rary contraindications, but the majority 88.5%
(n=227) were vaccinated on time. In Group 2, all
children received BCG-M vaccine, with 94.0% (n
= 149) of children vaccinated on time and 6.0%
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(n=9) vaccinated in the 1st year of life (p > 0.05)
(Table 1).

It is worth noting that children receive their first
HBV and BCG-M vaccine in the newborn period,
and most received them on time, both pre-pandemic
and during the COVID-19 pandemic period.

Vaccination coverage against pneumococcal infec-
tion (PCI) was significantly higher in Group 2: 63.0%
of children (n = 100) were vaccinated on time, com-
pared to only 29.0% (n = 74) in Group 1 (p =0.001),
and against Haemophilus influenzae (Hib): 28.5% of
children (n = 73) in Group 1 and 89.0% of children
(n =40) in Group 2 (p = 0.000) (Table 1). This was
facilitated by the active use of combined pentavalent
vaccine, which entered the national calendar of pre-
ventive vaccinations in 2017, and has received the
most active use in the last five years.

When analyzing influenza vaccination coverage
among children, disappointing results were obtained.
In Group 1, only 1.6% of children (n = 4) were vac-
cinated before the age of 1.5 years, and in Group 2,
no one received an influenza vaccine (p > 0.05) (Ta-
ble 1). At the same time, according to the National
Preventive Vaccination Calendar, annual influenza
vaccination is recommended for all children starting
from 6 months of life.

[TWhen assessing the vaccination coverage of chil-
dren against diphtheria, tetanus, and pertussis, the
following data were obtained: in Group 1, only 38.0%
of children (n = 97) were immunized three times by
6 months of age, and 48.0% of children (n=122) by
one year of age; in Group 2, 68.0% of children (n=107)
were immunized on time, and 86.0% (n=136) by one
year of age (p > 0.05) (Table 1). A similar situation
was observed when assessing poliomyelitis vaccina-
tion coverage.

When assessing measles, mumps and rubella
(MMR) vaccination coverage, it was found that the
proportion of children who did not receive the vac-
cine before 1.5 years of age increased in Group 2. In
group 1 this indicator amounted to 5.0% (n=15), in
group 2 — 14.0% (n = 23) (p = 0.005). At the same
time, in Group 2, the number of children who received
the MMR vaccine in time increased almost 1.5-fold
(Table 1).
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Comparison of vaccination coverage in children of the 1st year of life (author’s table)

Table 1.
Tabnuua 1. CpaBHeHMe oxBaTa BakUMHaumen geteit 1-ro roga xxmsHm (tabnvua astopa)

Vac-
cine

Vi
HBV

V2
HBV

V3

HVB

BCG

Vi
PCI

74
PCI

Vi
CDTV

74
CDTV

V3
CDTV

Vi
PV

74
PV

V3

OPV

MMR

HIB

Vfiu

Done on time

Group 1 Group 2
(n=256) (n=158)
204 146
(80,0%) (92,0%)
143 111
(56,0%) (70,0%)
121 95
(47,0%) (60,0%)
227 149
(88,5%) (94,0%)
80 108
(37,0%) (68,0%)
61 100
(29,0%) (63,0%)
141 121
(55,0%) (77,0%)
104 113
(41,0%) (71,0%)
94 107
(37,0%) (68,0%)
141 121
(55,0%) (77,0%)
104 113
(41,0%) (71,0%)
94 107
(87,0%) (68,0%)
128 106
(50,0%) (67,0%)
73 140
(28,5%) (89,0%)
4

(1,6%) 0

0,001

0,005

0,015

0,080

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,001

0,000

0,289

OR
(Cl)
3,530
(1530—
8,141
0,536
(0,352—
0,816)
0,594
(0,89-
0,398)
0,473
(0,218
1,027)
0,210
(0,137
0,322)
0,178
(0,115-
0,274)
0,375
(0,241-
0,584)
0,272
(0,178
0,417)
0,277
(0,182-
0,421)
0,226
(0,241
0,584)
0,272
(0,178
0,417)
0,277
(0,178
0,417)
0,491
(0,325-
0,711)
0,051
(0,029-
0,090)

Done from infancy up to 1 year

Group 1
(n=256)

36
(13,8%)

97
(38,0%)

101
(39,0%)

(36,5%)

123
(48,0%)

115
(45,0%)

93
(36,5%)

123
(48,0%)

115
(45,0%)

Group 2
(n=158) P
N%oo\g 0,003
wa_o§v 0,003
M@o&V 0,001
Aﬂ_oc\ov 0,000
%95 0,000
wwfm&v 0,002
Ammw_o,gv 0,000
Amu@o&v 0,000
wwfmgv 0,002
Amwmuo&v 0,000
ﬂwogv 0,000

OR
(Cl)
3,530
(1,530-
8,141)
1,88
(1,277-
3,118)
2,131
(1,365-
3,327)

2,940
(1,654~
5,226)
4,140
(2,156
7,951)
2,081
(1,318-
3,286)
4,114
(2,567
6,592)
5,321
(3,160
8,960)
2,081
(1,318-
3,286)
4,114
(2,567
6,592)
5,246
(3,117
8,832)

Done from infancy up to 1,5 years

0,807

0,026

0,311

0,740

0,230

0,030

0,235

0,755

0,981

0,235

0,624

0,857

0,000

Group 1 Group 2
(n=256) (n=158) P
3 2
(1,2%)  (1,0%)
) 7
(1,0%)  (5,0%)
20 17
(8,5%) (12,0%)
18 9
(7.0%)  (6,0%)
14 12
(7,0%)  (8,0%)
26 6
(12,0%) (4,0%)
9 2
(3,5%) (1,0%)
15 12
(6,0%) (8,0%)
34 20
(13,0%) (13,0%)
9 2
(3,5%) (1,0%)
15 12
(6,0%) (8,0%)
34 20
(13,0%) (13,0%)
113 30
(45,0%) (12,0%)

OR
(Cl)
0,925
(0,153—
5,597)
0,170
(0,035-
0,828)
0,703
(0,356—
1,387)
1,252
(0,548
2,860)
0,704
(0,317-
1,563)
2,675
(1,075-
6,660)
2,842
(0,606
13,327)
0,757
(0,345-
1,663)
1,057
(0,585
1,910)
2,842
(0,606
13,327)
0,757
(0,345
1,663)
1,057
(0,585-
1,910)
3,372
(2,112
5,383)

Not done until 1.5 years

Group 1 Group 2

(n=256) (n=158) P

13
(5,0%)

14
(5,0%)

14
(5,5%)

11
(4,5%)

99
(25,0%)

57
(28,0%)

13
(5,0%)

14
(5,0%)

13
(5,0%)

13
(5,0%)

14
(5,0%)

13
(5,0%)

1%
(5,0%)

183
(71,5%)

252
(98,4%)

3
(2,0%)

3
(2,0%)

9
(5,0%)

(@]

21
(13,0%)

40
(25,0%)

1
(0,5%)

4
(3,0%)

10
(6,0%)

1
(0,5%)

4
(3,0%)

10
(6,0%)

23
(14,0%)

18
(11,0%)

158
(100%)

0,171

0,128

0,902

0,020

0,050

0,558

0,031

0,240

0,750

0,031

0,240

0,750

0,005

0,000

0,299

OR
(Cl)
2,764
(0,775-
9,857)
2,989
(0,845
10,571)
0,958
(0,405-
2,268)

1,785
(1,032—
3,087)
0,845
(1,088-
1,344)
8,399
(1,088-
64,840)
2,277
(0,720
6,891)
0,742
(0,339-
1,851)
8,399
(1,088-
64,840)
2,277
(0,720
6,891)
0,742
(0,339-
1,851)
0,365
(0,184
0,724)
19,498
(11,123-
34,161)
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In the pre-pandemic period and during the COV-
ID-19 pandemic, there was non-compliance with
the vaccine administration dates regulated by the
National Vaccination Calendar. Thus, 88.5% of chil-
dren in Group 1 (n = 227) were timely immunized
against tuberculosis, and 94.0% of children in Group
2 (n=149) (p > 0.05). In Group 1, 60.0% of children
(n=126) and 71.0% of children (n = 112) in Group 2
received timely PCI (p = 0.000). Against diphtheria,
pertussis and tetanus, 48.0% of children (n = 122) in
Group 1 and 86.0% of children (n = 136) in Group 2
were immunized three times before the age of 1 year
(p=10.001). In Group 1, 50.0% of children (n = 128)
received the MMR vaccine on time, and 67.0% of
children (n = 106) in Group 2 (p = 0.001). At the
same time, the proportion of children who received
all vaccines on time increased in Group 2 (Figure 1).

The postvaccinal period in 85.0% of children
(n=208) in Group 1 and in 81.0% of children (n =
128) in Group 2 proceeded smoothly (p > 0.05). In
the structure of postvaccinal reactions in Group 1
children, the leading conditions were temperature re-
action (87.0%, n = 32) and local reaction in the form
of local hyperemia (13.0%, n =5). In Group 2 children,
the following structure of postvaccinal reactions was
observed: in 93.0% of children (n = 28) — temperature
reaction, in 7.0% (n = 2) — local hyperemia (p > 0.05).

DISCUSSION
In our study, there was no negative impact of the
new coronavirus pandemic on routine immunization

BCG

HBV

PCI

CDTV
Polymyelitis
Hib

MMR

1 group

of children in the first year of life. Vaccination cov-
erage remained high despite the ongoing pandem-
ic, moreover, the proportion of children immunized
against pneumococcal and Haemophilus influenzae
infections increased significantly, but the percent-
age of influenza vaccine coverage among children re-
mained low.

CONCLUSION. Vaccination coverage of children
of the 1st year of life in GBI RO “City Children's
Polyclinic Ne 3” in Ryazan in 2018 and 2020 re-
mained high and amounted to 95.0% and 98.0%,
respectively. Pandemic COVID-19 did not have a
negative impact on the implementation of routine
vaccination, moreover, parents have become more
responsible for immunization. Thanks to effective
measures carried out in GBI RO “City Children's
Polyclinic Ne 3” in Ryazan, it was possible to imple-
ment the plan for immunization of children in 2020,
despite the ongoing pandemic of a new coronavirus
infection.

The role of immunization in improving the
quality of life of the population is undeniable.
Insufficient immunization coverage may be re-
lated to lack of knowledge and awareness of par-
ents about the importance of vaccination, safety
and efficacy of modern vaccines, accessibility is-
sues [16, 17, 18].

Despite the challenges to preventive health care
services during the COVID-19 pandemic, continu-
ity of immunization services for children, especially

M 2 group

Fig. 1. Comparison of the timeliness of vaccination coverage for children 1 year of age (illustration by the author)
Pnc. 1. CpaBHeHne CBOEBPEMEHHOCTM OXBaTa BakuMHauuen getei 1 roga XnsHum (unnocrpaums asTopa)
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those in the first year of life, is essential to make pro-
gress in vaccination as well as to prevent outbreaks
of infectious diseases [1, 5]. Against the backdrop
of the COVID-19 pandemic and non-compliance
with the National Calendar's vaccination sched-
ule or refusal to vaccinate, pediatricians and other
health care providers have a particular influence
on increasing population adherence to immuniza-

tion [19, 20]. If it is not possible to ensure routine
vaccination within the National Calendar dates,
district pediatricians should use the opportunity
of an individual approach to conduct “catch-up”
vaccination using highly effective and safe com-
bination vaccines [21]. Special attention should
be paid to influenza vaccination in designated age
groups [22].
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