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ABSTRACT

Background. Community-acquired pneumonia (CAP) remains one of the most common 
and life-threatening forms of pathology among respiratory diseases.
The aim of the study. To identify the features of the epidemiology of community-ac-
quired pneumonia in the conditions of mass immunization against pneumococcal 
infection in the Irkutsk region.
Materials and methods. We conducted a descriptive epidemiological retrospective 
study. We studied the incidence of community-acquired pneumonia (including com-
munity-acquired pneumonia of bacterial and viral etiology) and mortality from this 
disease in the Irkutsk region for 2011–2022 according to statistical reporting forms 
No. 2, No. 5, No. 6, C51.
Results. The incidence of community-acquired pneumonia during the observation period 
remained at a high level: the long-term annual average rate among the total population 
was 627.3 [467.8÷786.8]. At the same time, there was a persistent decrease in the incidence 
of community-acquired pneumonia of bacterial etiology (Tdecrease = 6.8 %). Incidence 
rates of community-acquired pneumonia of bacterial etiology were distributed uneven-
ly over the years and the compared population groups. The highest levels were recorded 
in children in 2018–2019 – 12.3 [10.8÷13.8] and 19.3 [17.8÷20.8], respectively. A decrease 
in the mortality rate from community-acquired pneumonia among children, adults 
and in the general population in 2020 was shown, with a subsequent increase in the rate 
among adults and the general population by 2.5 times. Against the background of ongoing 
immunization of the population against pneumococcal infection, there is a statistically sig-
nificant decrease in the incidence of community-acquired pneumonia, including commu-
nity-acquired bacterial pneumonia, and mortality from community-acquired pneumonia 
among different population groups.
Conclusion. Despite the high incidence of community-acquired pneumonia, a sta-
tistically significant decrease in the incidence of community-acquired pneumonia 
of bacterial etiology has been shown among children and adults. The decrease 
in mortality from community-acquired pneumonia has continued since the intro-
duction of immunization against pneumococcal infection. The results of the study 
can be used to optimize epidemiological surveillance and epidemiological control 
of community-acquired pneumonia at the regional level.
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РЕЗЮМЕ 

Обоснование. Внебольничные пневмонии (ВП) остаются самой распространён-
ной и угрожающей жизни формой патологии среди болезней органов дыхания.
Цель исследования. Выявить особенности эпидемиологии внебольничных 
пневмоний в условиях массовой вакцинации против пневмококковой инфекции 
в Иркутской области.
Материалы и методы. Проведено описательное эпидемиологическое ретро-
спективное исследование. Изучены заболеваемость ВП (в том числе бакте-
риальной и вирусной этиологии) и смертность от них в Иркутской области 
за 2011–2022 гг. по данным статистических отчётных форм № 2, № 5, № 6, С51.
Результаты. Заболеваемость ВП за период наблюдения сохранялась на вы-
соком уровне: среднемноголетний показатель среди совокупного населения 
составил 627,3 [467,8÷786,8]. При этом отмечалось стойкое снижение уровня 
заболеваемости ВП бактериальной этиологии (Тсниж. = 6,8 %). Показатели за-
болеваемости внебольничными пневмококковыми пневмониями были распре-
делены неравномерно по годам и сравниваемым группам населения. Наиболь-
шие уровни регистрировались у детей в 2018–2019 гг. – 12,3 [10,8÷13,8] и 19,3 
[17,8÷20,8] соответственно. Показано снижение уровня смертности от ВП 
среди детей, взрослых и совокупного населения в 2020 г. с последующим ростом 
показателя среди взрослых и совокупного населения в 2,5 раза. На фоне прово-
димой вакцинации населения против пневмококковой инфекции (ПИ) отмеча-
ется статистически значимое снижение уровня заболеваемости ВП, в том 
числе внебольничными бактериальными пневмониями и смертности от ВП 
среди разных групп населения.
Заключение. Несмотря на высокие уровни заболеваемости ВП, показано 
статистически значимое снижение заболеваемости ВП бактериальной 
этиологии среди детей и взрослых. Снижение смертности от ВП продол-
жилось с начала введения вакцинации против пневмококковой инфекции. 
Полученные результаты исследования могут быть применены для опти-
мизации эпидемиологического надзора и эпидемиологического контроля 
за ВП на региональном уровне.
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пневмококковые пневмонии, вирусные пневмонии, заболеваемость, смерт-
ность, вакцинация
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INTRODUCTION

Community-acquired pneumonia (CAP) is one 
of the most common infectious diseases [1, 2]. High 
levels of morbidity and mortality, polyetiology, 
and difficulties in laboratory diagnosis necessitate opti-
misation of epidemiological surveillance and approach-
es to the prevention of this pathology [3, 4]. Streptococ-
cus rpeimopiae (S.  rpeimopiae) is the dominant agent 
in respiratory tract lesions [5]. The World Health Organ-
isation estimates that pneumococcal disease (PD) is re-
sponsible for more than 1.5 million deaths each year, 
and almost half of these are in children. An unfavour-
able factor hindering the effectiveness of treatment 
is the progressive antibiotic resistance of strains of this 
pathogen [3, 6]. The diversity of clinical forms, high 
prevalence of PD determines the relevance of the prob-
lem of their prevention [5]. With the epidemic spread 
of viral infections (influenza, COVID-19), the relevance 
of CAP, including bacterial etiology, remains [7]. Viral 
infections have been confirmed to be the trigger mech-
anism for colonisation of the respiratory tract by patho-
genic bacterial flora [8].

Vaccine prophylaxis is recognised as an effective 
strategy for the prevention of CAP [5]. Vaccination 
against influenza, Haemophilus influenzae type B, 
measles, pertussis, PD, COVID-19, implemented with-
in the framework of Immunization Schedule (IS) 
of different countries, is aimed at reducing CAP morbid-
ity and mortality among different population groups. 
Scheduled vaccine prophylaxis of pneumococcal in-
fection on the territory of the Russian Federation was 
included in the IS one of the last, in 2014. The accumu-
lated experience of the scheduled vaccination demon-
strates the epidemiological and prophylactic efficacy 
of this measure in some regions [9-11].

In the Irkutsk region, the incidence rate of CAP 
in the period 2011–2019 exceeded that of the Russian 
Federation (RF) by 1.5 times [12]. Specific PD prophylaxis 
is carried out within the framework of Order No. 1122н 
(Annexes 1, 2). It is extremely relevant to study changes 
in the level of morbidity and mortality caused by CAP 
at the level of the constituent entity of the Russian Fed-
eration in the conditions of scheduled vaccine prophy-
laxis against pneumococcal infection.

THE AIM OF THE STUDY

To identify the features of the epidemiology of com-
munity-acquired pneumonia in the conditions of mass 
immunization against pneumococcal infection in the Ir-
kutsk region.

MATERIALS AND METHODS

We conducted a descriptive epidemiological ret-
rospective study. We studied the incidence of CAP 

(viral and bacterial, including pneumococcal, etiology) 
and mortality from their occurrence in the Irkutsk re-
gion for 2011–2022 by continuous samples of report-
ing forms №  2 “Information about infectious and par-
asitic diseases“, C51 “Distribution of the dead by sex, 
age and causes of death“. The volumes of vaccination 
against pneumococcal infection among the population 
are presented according to the data of forms No. 5 “In-
formation on preventive vaccinations“ for 2013–2022; 
No.  6 “Information on contingents vaccinated against 
infectious diseases“ for 2016–2022.

CAP incidence and mortality of different population 
groups (child, adult, aggregate) are presented by peri-
ods: 2011–2019 – period before the spread of COVID-19; 
2020 – COVID-19 pandemic onset year; 2021–2022 – 
years of COVID-19 spread.

To assess the extent to which immunisation against 
PD influences the incidence of CAP, community-acquired 
bacterial pneumonia (CABP) and community-acquired 
pneumococcal pneumonia (CAPP) and CAP mortality, 
age stratified analyses were performed in children (un-
der 17 years), adults (18 years and older) and the gener-
al population.

Descriptive epidemiological methods were used 
to study long-term dynamics of CAP morbidity, in-
cluding bacterial etiology, CAPP and CAP mortality, 
distribution of morbidity by age groups of the popu-
lation. Calculation of relative indices, average annual 
growth/decline rates (Tgrowth/Tdecrease), regression equa-
tions, Spearman correlation coefficients, data analysis 
and their graphical representation were performed us-
ing MS Office Excel 2010 (Microsoft Corp., USA).

Statistical significance of differences in relative val-
ues was calculated using confidence intervals with a sig-
nificance level of p ≤ 0.05 (95% CI).

RESULTS

The CAP incidence among different age groups 
of the population in the Irkutsk region remained 
at a high level. For the period 2011–2019, the incidence 
rate for children (0-17 years) exceeded that of adults 
and the general population by a factor of 2.3 and 1.7, 
respectively. In 2020, a significant increase in the CAP 
incidence rate among adults was registered. In the sub-
sequent period (2021–2022), the incidence rate among 
adults decreased but exceeded that among children 
(Table 1).

In analysing the CAP structure among laborato-
ry-confirmed cases within follow-up, the predominance 
of CAP cases of bacterial etiology was observed – 78.4 %; 
the exceptions were 2020 and 2022, where the share 
of pneumonias of viral etiology was 84.2 % and 73.5 %, 
respectively.

The dynamics of CAP morbidity incidence 
of bacterial etiology during the observation period 
was characterised by a decreasing trend among chil-
dren and adults. The incidence rate in children was 
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higher and declined at a higher rate than in adults; 
the average annual rates of decline were 9.3 per cent 
and 5.8 per cent, respectively. In the multi-year fol-
low-up of child morbidity, the period 2018–2019 was 
characterised by a significant increase in indicators: 
the average level was 179.7 [125.6÷233.8] per 100,000 
population, in 2018 the incidence increased by 14.0 % 
compared to the previous period, in 2019 – by 35.0 %. 
In 2021, there was a significant decrease in the inci-
dence rate, the indicator was 21.4 [12.4÷30.4] per 100 
thousand population (the lowest level for the observa-
tion period); in 2022, a statistically insignificant increase 
in the incidence rate was registered – 30.1  [25.4÷34.8] 
per 100 thousand population. Similar trends were ob-
served in the follow-up of adult morbidity. CAP inci-
dence of viral aetiology differed significantly between 
the compared groups. Specifically, among the adult 
population, the period 2011–2018 was characterised 
by a consistently low incidence rate, with a long-term av-
erage annual indicator (LTAAI) of 9.4 [0÷18.4] per 100,000 
population. An increase in the rate to 18.8  [16.9÷20.7] 
per 100 thousand population was observed from 2019, 
which continued in 2020 – to 721.9 [709.7÷734.1] per 100 
thousand population. In 2021, the incidence rate was ob-
served at the 2019 level with a further increase in 2022. 
In the long-term follow-up of the CAP incidence of viral 
aetiology in children, the levels and periods of incidence 
were distributed similarly to those of bacterial CAP: peri-
ods of decrease and growth alternated with each other. 
In 2020, the CAP incidence of bacterial and viral etiolo-
gy was recorded at 80.2 [72.6÷87.8] and 86.5 [78.3÷94.7] 
per 100,000 population, respectively. The lowest inci-
dence rate for the observation period was recorded 
in 2021 – 3.2  [1.6÷4.8] per 100 thousand population; 
in 2022 there was another rise in the incidence rate 
(statistically significant), the rate was 54.0  [47.6÷61.6] 
per 100 thousand population (Fig. 1).

The share of CAPP in the structure of bacterial CAP 
was insignificant. In particular, the minimum level was 
observed in 2013 and amounted to 0.4 %, the maximum 

in 2021 (11.0  %). According to the long-term average 
annual values for the analysed period, the CAPP share 
was 3.1  %, with a lower average for the period 2013–
2019 than for the period 2020–2022: 2.5 % and 4.6 % 
respectively.

Since 2013, laboratory-confirmed cases of pneumo-
coccal pneumonia have been registered in the Irkutsk 
region in reporting form No.  2. For the period 2013–
2022 LTAAI in the general population was 3.2 [1.9÷4.5] 
per 100,000 population, in children and adults 
5.5 [2.0÷9.0] and 2.6 [1.4÷3.8] per 100,000, respectively 
(differences were not statistically significant). Analysis 
of the comparison of CAPP long-term incidence rates 
in adults and children showed an uneven distribu-
tion of indicators over the years with multidirection-
al trends. The following periods can be distinguished 
in the follow-up of the CAPP incidence rate among 
children: 2013–2017 – decrease in the incidence rate 
(the average annual rate of decrease was 5.8 %, regres-
sion coefficient -0.6); 2018–2019 – significant growth 
of indicators (growth rate (Tgrowth)  =  21.5  %; incidence 
rate – 12.3  [10.8÷13.8] and 19.3  [17.8÷20.8], respec-
tively); 2020–2022 – sharp decrease in the incidence 
rate (decrease rate – 27.8  %). Over the period 2013–
2022, the CAPP adult incidence trends show an excess 
of 1.3 times the LTAAI in 2015 and 2018 and 3.7 times 
the LTAAI in 2021. In 2022, the incidence of pneumo-
coccal pneumonia in the comparison groups was 0.5 
per 100,000 (Fig. 2).

Among children of different age groups, 
the highest incidence rates of CAPP were registered 
in the age groups under 1 year and 1–2 years, LTAAI was 
12.1  [0÷31.8] and 17.1  [4.1÷30.1] per 100,000 popula-
tion, respectively. It is worth noting that in 2018–2019, 
an increase in incidence rates was observed among 
children of all age groups. The maximum incidence 
rate was observed in 2019 in children under 1 year old 
and was 103.7 per 100,000 population (Table 2).

One of the important areas that characterise the ep-
idemic process manifestations of an infectious disease 

Population groups 2011-2019 (LTAAI) 2020 2021-2022 (LTAAI)

Total population 528.4* 
[437.3÷619.5]

1400.5* 
[1385.8÷1415.2]

685.7* 
[454.8÷916.6]

Children under 17 years old 928.5* 
[786.8÷1070.2]

732.4 
[710.6÷754.2]

569.6* 
[488.3÷704.7]

Adult population (persons over 18 years of age) 411.3*
 [325.5÷497.1]

1613.1* 
[1595.1÷1631.1]

711.9* 
[350.7÷1073.1]

TABLE 1

COMMUNITY-ACQUIRED PNEUMONIA INCIDENCE AMONG DIFFERENT POPULATION GROUPS COMPARED 
BY PERIODS (PER 100,000 POPULATION)

Note. LTAAI – long-term average annual indicator; * – statistically significant differences by observation periods.
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is the assessment of the mortality rate of the popu-
lation. In 2020, CAP mortality rates were lower than 
2011–2019 levels in the general population, children, 
and adults by a factor of 1.7, 7.8, and 1.7, respec-
tively. In contrast, in 2021 among adults and the to-
tal population, the rate was 2.5 and 2.4 times higher 
than the 2020 level, respectively; and the 2011–2019 

level was 1.4 times higher than the 2020 level. 
The specific volume of bacterial CAP in the structure 
of CAP mortality during the observation period var-
ied from 7.4 to 18.1 %, with the minimum level being 
observed in 2020–2021. CABP mortality rates among 
the compared groups ranged from 0.5–4.8 per 100,000 
population. Among children for different periods 

FIG. 1. 
Long-term follow-up of the incidence of community-acquired bacterial and viral pneumonia in children (а) and adults (б) in the Irkutsk 
region for the period 2011-2022 (per 100,000 population)

FIG. 2. 
Long-term incidence rate of community-acquired pneumococcal pneumonia in children, adults and the total population of the Irkutsk 
region for the period 2013-2022 (per 100,000 population)
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the rate did not exceed 1.0 per 100 thousand popula-
tion, among adults – a decrease in the mortality rate 
in 2020–2021 was observed (Table 3).

The coverage of the Irkutsk region total popula-
tion with preventive vaccinations during the anal-
ysed period was at the level of 4.0–8.0 %. Vaccination 
rates among children increased annually from 14.0 % 
to 22.0  %. The total number of people vaccinated 
against PD in the total population for 2013–2022 was 
401,812 (17.0 % of the 2022 population), among them 
262,733 children (53.4 % of the 2022 child population).

The number of people vaccinated against 
pneumococcal infection was unevenly distribut-
ed by year. The CAP incidence rate among chil-
dren from the onset of vaccination till 2022 

decreased 1.7-fold from 1266.6  [1254.9÷1278.3] 
to 715.3  [692.0÷738.6] (p  <  0.05; Fig.  3). During 
the period analysed, there was an inverse correla-
tion between the number of children vaccinated 
and the number of children sickened with CAP, CABP 
and CAPP (ρ  =  -0.555; ρ  =  -0.139; ρ  =  -0.382, respec-
tively); the differences were not statistically significant 
(p > 0.05). Unlike children, among the adult population, 
the incidence of VP increased 1.2 times over the same 
period – from 436.7  [427.5-445.9] to 527.6  [517.3-
537.9] (p  <  0.05). A statistically non-significant di-
rect correlation was revealed between the number 
of vaccinated persons and the number of CAP, CABP 
and CAPP cases (ρ  =  0.636; ρ  =  0.345; ρ  =  0.227, re-
spectively; p > 0.05).

Note. * – statistically significant differences by observation periods.

Population groups
2011-2019 (LTAAI) 2020 2021

CAP CABP CAP CABP CAP CABP

Total population 37.8* 
[35.4÷40.2]

3.8*
[3.0÷4.6]

21.4*
[19.6÷23.2]

1.7*
[1.1÷2.3]

51.8*
[48.9÷54.7]

2.2
[1.6÷2.8]

Children under 17 years old 3.9*
[2.3÷5.5]

0.4
[0÷0.8]

0.5*
[0÷1.1] 0 1.2

[0.4÷2.0]
0.5

[0÷1.1]

Adult population 
(persons over 18 years of age)

47.8*
[44.7÷50.9]

4.8*
[3.8÷5.8]

27.2*
[24.8÷29.6]

2.2*
[1.6÷2.8]

67.7*
[64.0÷71.4]

3.2
[2.2÷4.2]

TABLE 3

MORTALITY CAUSED BY COMMUNITY-ACQUIRED PNEUMONIA, INCLUDING BACTERIAL PNEUMONIA, 
AMONG DIFFERENT POPULATION GROUPS COMPARED BY PERIODS (PER 100,000 POPULATION)

TABLE 2

FOLLOW-UP INCIDENCE RATE OF COMMUNITY-ACQUIRED PNEUMOCOCCAL PNEUMONIA IN CHILDREN 
OF DIFFERENT AGE GROUPS IN 2013–2022 (PER 100,000 ELIGIBLE CHILDREN; 95% CI)

Age groups
Periods

LTAAI
2013-2017 2018-2019 2020-2022

Up to 1 year 2.7 [1.1÷4.3] 51.8 [0÷153.3] 1.8 [0÷4.1] 12.1 [0÷31.8]

1-2 years 8.7* [5.0÷12.4] 57.2* [54.5÷59.9] 0.9 [0÷7.7] 17.1 [3.8÷30.4]

3-6 years old 3.2 [2.5÷4.9] 8.2 [1.6÷14.8] 0 3.2 [1.2÷4.3]

7-14 years old 3.7 [0.8÷6.6] 5.1 [0÷11.7] 0.5 [0.2÷0.8] 3.0 [0.9÷5.1]

15-17 years old 3.2 [0.5÷5.9] 2.9 [0÷8.5] 0.6 [0÷1.3] 2.3 [0.8÷3.8]

Note. * – statistically significant differences by observation periods.
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One of the objectives of vaccine prophylaxis 
at the present stage is to reduce mortality caused by in-
fections. Over the period 2011–2019 in the total pop-
ulation, CAP mortality decreased from 56.1 [53.2÷59.0] 
to 15.2  [13.6÷16.8] per 100 thousand (differences 
are statistically significant). An inverse correlation 
of medium strength between the number of vacci-
nations and mortality rate was observed for each 
year (ρ  =  -0.614; p  >  0.05). In 2020–2021, an increase 

in the indicator is observed with the maximum val-
ue in 2021 – 51.8  [48.9÷54.7] per 100 thousand pop-
ulation. Among children, there was a pronounced 
downward trend in this indicator: the average annu-
al rate of decline was 8.4  %, regression coefficient 
-0.82. In 2020, the indicator was 7.6 times lower than 
in 2011. There was a weak inverse correlation between 
the number of vaccinated and CAP deaths (ρ = -0.214; 
p > 0.05) (Fig. 4).

FIG. 3. 
Long-term incidence followed-up of community-acquired pneumonia and the number of children (а) and adults (б) vaccinated against 
pneumococcal infection in the Irkutsk region for the period 2013-2022 (per 100,000 population)

FIG. 4. 
Long-term dynamics of mortality caused by community-acquired pneumonia and the number of children vaccinated against pneumo-
coccal infection in the Irkutsk region for the period 2011-2021 (per 100,000 population)
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DISCUSSION

The incidence of community-acquired pneumonia 
in Irkutsk region was observed at a high level in dif-
ferent periods of observation. Against the background 
of the COVID-19 pandemic, the incidence rate has 
increased and the age groups at risk have changed, 
which has also been observed in studies [3, 7, 12]. 
In the Irkutsk region, as well as in the Russian Federa-
tion as a whole, in 2020 the maximum CAP incidence 
rate among adults was observed, which is associated 
not only with the selective effect of the SARS-CoV-2 vi-
rus, but also with the approaches to statistical record-
ing and registration of COVID-19 infection: this disease 
was not registered as an independent nosological 
form, and all manifestations of the new coronavirus 
infection were counted either as community-acquired 
pneumonia or in the group of acute respiratory infec-
tions of the upper respiratory tract [12]. The CABP in-
cidence was higher compared to viral among different 
populations. Accordingly, the long-term average annu-
al indicator for CAP of bacterial etiology exceeded that 
for CAP of viral etiology among children and adults 
by 4.8 and 1.7 times, respectively; the periods of growth 
and decline in the multi-year follow-up coincided. This 
distribution of CAP by etiological agent is explained 
by a wide range of typical and «atypical» bacteria 
and their associations (pneumococci, Klebsiella, chla-
mydia, mycoplasmas, Staphylococcus aureus, Pseudo-
monas bacillus, etc.) [1, 3].

The proportion of laboratory-confirmed pneumo-
coccal pneumonia and pneumococcal infection, ac-
cording to different authors, varies between 4–45  % 
[3, 6, 13]. The results of this study reveal a very low 
proportion of laboratory-confirmed CAPP cases 
(0.4–6.4  %) among the reported cases, with a signifi-
cant increase (11.0  %) during the period of COVID-19 
infection, which may be associated with an increase 
in the number of laboratory tests performed [12].

An increase in the incidence rate of CAPP in chil-
dren was revealed in 2018–2019; the average an-
nual rate of increase was 21.5  %. In the region, this 
period was characterised by an increase in the inci-
dence of influenza and respiratory tract infections 
among the population [12]. The increased incidence 
of CAPP in adults in 2021 is also likely to be asso-
ciated with the adherence of bacterial infections 
in the spread of COVID-19 [7].

Against the background of increased incidence 
rate, a high level of mortality from CAP persisted. 
Among adults, the rates were significantly higher 
at different periods and ranged from 27.2 to 67.7. No 
data is available to study the dynamics of mortality 
from pneumococcal pneumonia according to statis-
tical reporting forms due to the lack of information 
in them. According to the results of sample studies 
conducted earlier in the Irkutsk region [14], the pro-
portion of laboratory-confirmed cases of fatal pneu-
mococcal pneumonia was 30 %.

According to the Order of the Ministry of Health 
of the Russian Federation No. 1122н, children aged 2 
and 4.5 months should be vaccinated twice against 
PD, followed by revaccination at 15 months of age. 
For epidemic reasons, vaccination is indicated for chil-
dren 2–5 years of age and adults at risk (persons over 
60 years of age suffering from chronic lung diseases, 
persons over working age living in social service or-
ganisations and persons subject to military conscrip-
tion). Pneumococcal conjugate vaccines (PCV) have 
been recommended for routine immunisation of chil-
dren, and their use helps to reduce the incidence 
and carriage of PD in the general population. A sin-
gle administration of polysaccharide pneumococcal 
vaccine (PPV) or sequential administration of PCV 
and PPV at 1-year intervals is recommended for im-
munisation of adults at risk, depending on the pres-
ence or absence of immunocompromising conditions 
and comorbidities [3, 5, 15, 16].

In the region, prophylactic vaccination coverage 
against PD has increased among the general popu-
lation and children to 8.0  % and 22.0  %, respective-
ly, since the introduction of vaccination. The effect 
of vaccination on the incidence of CAP and CAPP 
has been shown in studies [5, 9, 15]. The results 
of the study revealed a statistically significant reduc-
tion in bacterial CAP in different population groups 
(105.7  [101.2÷110.2] and 30.1  [27.6÷32.6] among 
adults; 349.8  [332.4÷367.2] and 22.8  [18.7÷26.9] 
among children). CAPP incidence rates were recorded 
an order of magnitude lower and were unevenly dis-
tributed in follow-up. There was an inverse correlation 
with the number inoculated (ρ = -0.382; p > 0.05). One 
of the reasons for the increased incidence of adult 
CAP against the background of vaccination against 
PD and other infectious diseases (influenza, COVID-19) 
may be the difficulty in organising vaccination work 
among these populations, including an increase in pre-
ventive vaccination coverage rates as a consequence 
of low vaccination adherence [17].

The decrease in mortality from pneumonia against 
the background of vaccination is clearly traceable 
and consistent with the data of other researchers 
[1, 3, 16]. An inverse significant correlation was ob-
served between the number of vaccinated persons 
and the number of CAP deaths in the general popu-
lation and among children by year (differences were 
not statistically significant; p > 0.05), which is probably 
associated with the short period of observation. No 
doubt, other therapeutic, diagnostic and preventive 
measures also have an impact on the reduction of CAP 
mortality. However, vaccination of the population 
against PD should not be ruled out.

CONCLUSION

Despite high levels of CAP morbidity, a statisti-
cally significant decrease in the incidence for CAP 
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of bacterial aetiology among different age groups 
of the population was revealed. The decline in CAP 
mortality has continued since the introduction of PD 
vaccination. However, the insignificant share of pneu-
mococcal pneumonias in the structure of CAP, uneven 
distribution of morbidity rates by population groups, 
and lack of registration of CAPP as a cause of death 
in statistical forms of Rosstat (Russian Federal State 
Statistics Service) make it difficult to assess the objec-
tive epidemiological situation and the effectiveness 
of vaccination.

The results of the study can be used at the region-
al level to optimize epidemiological surveillance, pri-
marily in terms of microbiological monitoring of cas-
es of illness and death from CAP, CABP, CAPP; as well 
as epidemiological control of PD, aimed at increasing 
the coverage of preventive vaccination against PD 
in different population groups, timeliness of immuni-
zation and formation of adherence to vaccination.
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