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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Aim. To analyze the dynamics of morbidity and mortality
from pneumonia in children under 1 year of age in the Republic
of Kazakhstan for 10 years since the introduction of vaccination
against pneumococcal infection in the National Immunization
Schedule of the Republic of Kazakhstan in 2010.

Materials and research methods. A retrospective cross-
sectional study was carried out using the statistical collection of
the National Scientific Center for Health Development named
after S. Kairbekova from 2010 to 2020.

Results. The criterion for the study of epidemiology was the
incidence of pneumonia in children under 1 year of age per
1000 children. The indicator compared with 2010 in the year,
the incidence decreased by 34.0 cases, and amounted to 20.1
cases. In 2010, it was 54.1 cases. Analyzing the lethality of
children from pneumonia by region, we also decided to show
the top 5 regions with a high rate. This list in 2010 included
Akmola (n=149.7), Turkestan (n=79.7), West Kazakhstan
(n=76.9), Kostanay regions (n=66.1) and the city of Nur-Sultan
(until 2019, the city of Astana) (n=69.5). The indicator for
the republic in 2010 was 54.1 cases per 1,000 children. The
incidence per 1000 children in 6 regions and 1 city is higher than
the republican indicator. In 2020, in Kazakhstan, the incidence
of pneumonia in children under 1-year-old per 1000 children
was 20.1 cases. In such regions as Akmola, Turkestan, North
Kazakhstan, Kostanay and Zhambyl regions, the indicators are
the highest in the country.

Conclusion. From 2010 to 2020, the incidence of pneumonia
in children under 1 year of age tends to decrease in Kazakhstan,
however, the city of Almaty shows arelatively high proportion of
the total mortality for all diseases under 1 year of age. This work
is analytical, and further work with a study of immunization
of children against pneumococcal infection is required for a
full study. A curve should be plotted on parental refusals to
vaccinate over a given period of time.

Key words. Pneumonia, Lower respiratory tract infection,
Epidemiology, Infectious diseases, Kazakhstan.

Introduction.

Children under five years of age are more vulnerable to
pneumonia, and pneumonia remains the leading cause of
morbidity and mortality in these children [1-3]. Pneumococcal
disease is estimated by the World Health Organization (WHO)
to cause 1.6 million deaths worldwide every year, half of them
in children. Southeast Asia and Africa were two continents with
a high prevalence of childhood pneumonia, with an estimated
61 million and 35 million cases of pneumonia each year in
children under five years of age, respectively. The incidence of
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pneumonia in children under five years of age decreased to 120
million (from 0.88 million deaths) in 2010 and to 102 million
(from 0.7 million deaths) in 2015 worldwide [4]. This decline
was associated with a decrease in the magnitude of major risk
factors, increased socioeconomic development and preventive
interventions, improved access to care and quality of care in
hospitals. Despite this progress, pneumonia still remains a major
public health problem for children, especially in developing
countries [4-6].

Reducing the mortality of children under 5 years of age is one
of the priority tasks of the healthcare system of the Republic
of Kazakhstan. In 2008, 33,774 cases of pneumonia were
registered in Kazakhstan in children under 5 years of age. The
total number of cases of death of children under the age of 5 in
2008 was 8,225 children, of which about 1.5 thousand children
died of pneumonia. According to official data, pneumonia ranks
first among the causes of death of children under 1-year-old
in the Republic of Kazakhstan [7]. Since 2010, Kazakhstan
has gradually begun mass vaccination against pneumococcal
infection for children (done in three stages).

Scientific studies on the prevalence of pneumonia and
pneumonia as a cause of mortality in children under 1 year of
age are very limited. This study is the first analysis that is aimed
at studying the above topics in the Republic of Kazakhstan.

Aim.

To analyze the dynamics of morbidity and mortality from
pneumonia in children under 1-year-old in the Republic of
Kazakhstan for 10 years since the introduction of vaccination

against pneumococcal infection in the National Immunization
Schedule of the Republic of Kazakhstan in 2010.

Materials and methods.

In the beginning we searched results of investigations of
mortality and morbidity rates of pneumonia amongst children
under 1 year of age. However, this kind of surveys absence, and
in background we decided to write about situation of pneumonia
among infants under 5 years old. Searching of scientific article
were conducted by keywords in English and Russian languages
in electronic scientific bases as PubMed, Cochrane, Google
scholar and Elsevier.

Then was conducted the retrospective cross-sectional study,
which carried out using the statistical collection of the National
Scientific Center for Health Development named after S.
Kairbekova from 2010 to 2020. The study included children
under 1 year of age.

Results.
The territory of the Republic of Kazakhstan is 2,724,902 km?.

The population, according to the estimate of the State Statistics
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Committee as of January 1, 2022, is 19,082,467 people. The
population density is one of the lowest in the world: less than
7 people per square kilometer. The capital is Nur-Sultan. The
largest city with a population of over 2 million people is Alma-
Ata. It ranks 9" in the world in terms of territory, 2™ among
post-Soviet countries (after Russia), 42™ in terms of GDP PPP
and 64" in terms of population. In administrative-territorial
terms, it is divided into 14 regions and 3 cities of republican
significance: Nur-Sultan, Alma-Ata and Shymkent [8].

We started analyzing the incidence of pneumonia in children
under 1 year of age from 2010 to 2020. Statistical analysis
covered all regions of the Republic of Kazakhstan. From
2010 to 2020, the incidence of pneumonia in children under 1
year of age tends to decrease in absolute numbers (Figure 1).
In 2010, this indicator was 17,761 cases of morbidity, and in
2020, the indicator decreased by 52.1% compared to 2010, i.c.,
8493 cases. If we evaluate the changes in the prevalence of
pneumonia over the years, then in 2011 the number decreased
by 7.8% (n=16,438) compared to the previous 2010. In 2012, the
deviation was also in the form of a decrease by 1.3% (n=16,232),
and in the next year, 2013, pneumonia in children under 1 year
of age decreased by 5.9% (n=15,277). In 2014, there were 9.3%
fewer cases (n=13,851). One of the highest decline rates was
recorded in 2015, as compared to 2014 it decreased by 12.8%,
and amounted to 12,074 cases. In 2016, the incidence decreased
by 12.3% (n=10,584), followed by a decrease of 14.6% to 9034
cases in 2017. Subsequent years show an increase in incidence:
in 2018, the incidence increased by 1.6% compared to 2017,
and by 8.2% in 2019 (compared to 2018). However, in 2020,
the number of registered cases of pneumonia in children under
1 year of age decreased by 14.5% and is 8,493 cases.
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Figure.1. The incidence of pneumonia in children under 1 year of age
in the Republic of Kazakhstan (2010-2020, abs. numbers).

We also analyzed the incidence of pneumonia in children under
1 year of age in all regions of the Republic of Kazakhstan. In
2010, high incidence rates belong to such regions as Turkestan
(n=5251), Akmola (n=1897), Almaty (n=1881), Zhambyl
(n=1849) and the city of Nur-Sultan (until 2019 the city of
Astana) (n=1032)). In 2020, the downward trend in incidence
is maintained in all regions, and the top 5 regions with a high
burden of disease also include the above-mentioned regions.

The next criterion for the study of epidemiology was the
incidence of pneumonia in children under 1 year of age per
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1000 children. The indicator compared with 2010 in the year,
the incidence decreased by 34.0 cases, and amounted to 20.1
cases. In 2010, it was 54.1 cases (Figure 2).
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Figure. 2. Incidence per 1000 children of pneumonia in children under
1-year-old in the Republic of Kazakhstan (2010-2020).

Analyzing this criterion by regions, we also decided to show
the top 5 regions with a high indicator. This list in 2010 included
Akmola (n=149.7), Turkestan (n=79.7), West Kazakhstan
(n=76.9), Kostanay regions (n=66.1) and the city of Nur-Sultan
(until 2019, the city of Astana) (n=69.5). The indicator for
the republic in 2010 was 54.1 cases per 1,000 children. The
incidence per 1000 children in 6 regions and 1 city is higher
than the republican indicator.

In 2020, in Kazakhstan, the incidence of pneumonia in children
under 1-year-old per 1000 children was 20.1 cases. In such
regions as Akmola, Turkestan, North Kazakhstan, Kostanay and
Zhambyl regions, the indicators are the highest in the country.
In 6 regions and the capital, the indicators are higher than the
republican value.

Mortality from pneumonia in children under 1 year of age
in the Republic of Kazakhstan in 2010 was 0.6% of the total
mortality of children under 1 year of age (Figure 3). In general,
there is a steady decrease in pneumonia as a cause of death.
From 2011 to 2012, the mortality rate was 0.5%, and from 2013
to 2015, the proportion was 0.4%. The decrease was noted in
2016, and until 2018 it was 0.3%. In 2019, the rate was 0.2%,
and in the final 2020 of our study, mortality from pneumonia in
children under 1-year-old was recorded as 0.1%.
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Figure. 3. The percentage of mortality from pneumonia in children
under 1 year old in the Republic of Kazakhstan (2010-2020),%.
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The following table is very informative, since childhood
mortality from pneumonia is a consequence of pneumococcal
infection. Vaccination against pneumococcal infection is
scheduled at 2.4 and 12 months of a child's life.

In 2010, the highest mortality rate from pneumonia in children
under 1-year-old was in Atyrau region (2.3%). This is followed
by Kyzylorda (1.3%), Mangystau (1.2%) and Almaty (1.1%)
regions, whose percentages were above 1% in 2010. In 2020,
the maximum percentage of mortality from pneumonia out of
the total number of deceased children under 1-year-old is 1.2%
of the city of Almaty. It should be noted that in comparison
with other regions, it was in the country's large metropolis that
pneumonia, as the cause of mortality, sometimes increased in
indicators. The next highest rates are in Atyrau (0.4%) and
Kostanay (0.3%) regions.

Discussion.

The present study is the first analysis that aims to study the
prevalence of pneumonia and pneumonia as a cause of mortality
in children under 1 year of age. In general, in the Republic of
Kazakhstan, there is a decrease in the incidence of pneumonia
in children under 1 year of age. However, according to the
indicators for all three criteria (1. the number of cases of
pneumonia among children under 1-year-old; 2. the number
of cases per 1000 children; 3. the percentage of mortality from
pneumonia of the total number of mortality in children under
1-year-old), on which our article was based, show some lack of
relationship between mortality and morbidity. For example, the
list of regions with a high incidence rate (in absolute numbers)
for 2010 includes Turkestan, Akmola, Almaty, Zhambyl regions
and the city of Nur-Sultan (until 2019, the city of Astana). But
high mortality is observed in Atyrau, Kyzylorda, Mangystau
and Almaty regions. In 2020, the situation repeats itself, i.e.,
regions with a high incidence of pneumonia do not show a high
mortality rate from this disease.

Thus, possible causes can be assumed. It is possible that
regions with a low incidence rate compared to other regions/
cities have a relatively low level of medical care for patients
with this diagnosis up to 1 year of age. The study should also be
continued and supplemented with a study of the state of routine
vaccination against pneumococcal infection, which has a great
influence on the prevalence of the disease.
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Conclusion.

From 2010 to 2020, the incidence of pneumonia in children
under 1 year of age tends to decrease in Kazakhstan, however,
the city of Almaty shows a relatively high proportion of the
total mortality for all diseases under 1 year of age. This work
is analytical, and further work with a study of immunization
of children against pneumococcal infection is required for a
full study. A curve should be plotted on parental refusals to
vaccinate over a given period of time.
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