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Abstract

The aim of study is to assess the dynamics of the isolation of Salmonella strains over an 11-year period.

Materials and methods. A retrospective study was carried out by analyzing the annual statistical reporting forms of the
bacteriological laboratory of the "infectious diseases" Almaty City Clinical Hospital No. 1 for the period 2009-2019, where the
frequency of the verified Salmonella strain was studied in hospitalized children with intestinal infections, with the prioritization
of their serotypes.

Results. Analysis of the effectiveness of bacteriological isolation of clinical isolates of Salmonella from feces of children
revealed an ambiguous "figure". Salmonellosis infection caused by the corresponding serotype of the pathogen, with the
analysis of the epidemic process, made it possible to reveal long-term fluctuations in the level of involvement in the disease:
rises were recorded with an interval of about 3-4 years. In particular, an increase of 1.4 times was found from 1.25% (2009)
to 1.74% (2010), the next rise was noted to 1.84% (2012), then to 1.47% (2015) with further decrease within 0.54% (during
the period from 2016-2019).

Conclusions. Thus, of the 11 years we studied (2009-2019), in the period 2015-2019, there was a change in the total
bacteriological isolation of Salmonella among the examined patients with the registration of percentages in descending order
(from 1.47% to 0.54%). Microbiological monitoring of the etiological structure of salmonella infection pathogens showed the
dominance of Salmonella rare groups (7/11 years), amounting to 63.6%, the share of isolated S. Enteritidis - 18.2%, and
9.1% S. Virchow and S. typhimurium;

Keywords: bacteriological method, salmonella, Acute intestinal infections, microbiological monitoring, epidemiological
surveillance.
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MUKPOBUOJIOF'MYECKUA MOHUTOPUHI B CUCTEME
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B AETCKOM nonynsauvm roroaA AIliMATbI
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Llenbto vccnenoBaHus 6bina ougHka AMHAMUKKM BblAeNeHuMs LWTaMMOB CanbMOHenn 3a 11-neTHuit nepuoa.

Martepuanbi u meToabl. bbino NpoBefeHO PETPOCNEKTUBHOE UCCNEA0BAHME MyTEM aHann3a rofoBbIX CTAaTUCTUYECKUX
OTYeTHbIX (popm BakTepuonornyeckoit nabopatopum «ropoackoi MHGEKUMoHHoN GonbHMubly TKKB Net r.Anmartbl 3a
nepuog 2009-2019rr, roe y roCMUTAnNW3MpOBaHHbIX [eTed C  KALWEYHbIMWA - MHGEKUMAMM  U3y4anocb 4acToTa
BEPUULMPOBAHHBIX LITAMM CarlbMOHENN C ONpeAeneHneM NPUOPUTETHOCTM UX CEPOTUMOB.
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Pesynbratbl. AHanu3 3ddekTMBHOCTM BaKTEPUONOTMYECKOTO BbILENEHUS KMWMHUYECKUX M3OMATOB CanbMOHENN U3
UCTpaXXHEHWA [eTen T.AnMaThl, TOCMMTANM3UPOBaHHbIX B CTaLUMOHAp MO3BONMWM BbISBUTL 3a 11 neTHWit nepuog
HEOHO3HAYHYIO «KapPTUHYY.

CanbmoHennesHas  uHdgekuns, 00yCnoBneHHas COOTBETCTBYHOLUMM  CEpoTWNOM Bo3OyauTens, C  aHanu3om
aMMOEMMYECKOTO MpOLEcca NO3BONMMA BbISIBbINTG MHOMONETHWE KornebaHus ypoBHSI MPUYACTHOCTW K 3aboneBaHmIo:
NOAbEMbI PETUCTPUPOBANUCL C WHTEpPBANoM npumepHo 3-4 roga. B yactHoctu, obHapyxeHo yBenuueHne B 1,4 pasa C
1,25% (2009) go 1,74%( 2010), cnegyrowmin nogbem otmeveH k 1,84% (2012), nanee k 1,47% (2015) ¢ fanbHemwnm
cHxeHveM B TeveHnn 0,54% (B TeveHnn nepropa ¢ 2016-2019r).

BbiBoabl. Takum obpasom, u3 usyqaembix Hamu 11 net (2009-2019rr), B nepuog 2015 - 2019 rogax oTmevanoch
N3MEHEHNE CyMMapHOi HaKTeproNorMyeckon n3onsaLmm canbMoHenn cpeamn obcrnefoBaHHbIX 3aboneBLIMX C perncTpaumeit
MPOLEHTHbIX NokasaTeneit no Hucxoaswei (o1 1,47% go 0,54%). Hactoswas TeHAeHUNs MOXET cuuTaThes 4OCTATOYHO
MO3UTWUBHOM, CBUAETENBCTBYIOLIEN O CHIKEHNW MHTEHCUBHOCTY LMPKYNALWM CanbMOHEN B AETCKON NOMynsumm r.Anmarbl.

Mukpobronormyeckuini MOHMTOPUHT 3TUONOMNYECKON CTPYKTYPbI BO3OYAUTENEN CanbMOHENNE3HOW MHGEKL MM NoKa3an
pomuHuposanne Salmonella pegkux rpynn (7/11neT), coctasus - 63,6%, Aons nsonuposaxHbix S. Enteritidis - 18,2%, n no
9,1% S. Virchow u S. typhimurium;

Knrouesbie cnoea: bakmepuonosuyeckutl memod, canbmorenna, OKW, mukpobuonoauyeckull MOHUMOPUHE,
anudemuoso2u4ecKull Hadaop.
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3epTTeyaiH MakcaThbl 11-XKbingafbl cCanbMOHenna WTamMmaapbiHbiH 0eniHyiHiH AMHaMuKacbiH 6arFanay.

Matepuangap meH apictep. 2009-2019 xok.keseHiHge Anmatbl K. Nel KKB "Kananbik >xyknanbl aypynap
aypyxaHacbl" 6aKTepuonorvsnblK 3epTxaHacbiHbIH XbINablK CTATUCTUKANLIK ecen 6epy HbiCaHAapbIH Tangay XorbIMeH
PETPOCMEKTVUBTI 3epTTey IKYPrisingi, OHOa empeyre XaTKbi3blFaH ilek uHdekuusnapbl Oap Oananapga onapAablH
CepoTUNTEPiHIH, 6acbIMAbINbIFLIH alikbiHAAA OTbIPbIN, BepUdMKaLMsnaHFaH canbMOHennanap WTaMMaapbiHbIH, Kuiniri
3epTTenai.

Hotuxenepi. Anmatbl KanacblHOafbl CTauMOHapFa xaTKbi3biniFaH OananapablH HOXICIHEH CanbMOHennanapablH,
KNWHUKanbIK W30NSTTapbIHbIH, 6akTepuonoruanelk BeniHyiHiH, TuiMainiriv Tangay 11 xbeingblk keseHae 6ip MaHOi emec
"kepiHicTi" aHbIKTayFa MyMKiHaik epai.

MaToreHHiH TUICTi cepoTuniHe OainaHbICTbl CanbMOHENNE3 MHGEKUMACHI ANMAEMUSNbIK NPOLECTi Tangai oTbipbim,
aypyra KaTbiCy AEHreiHiH, KemKbINAblK aybiTKyblH aHblKTayFa MyMKiHAIK Oepgi: keTepinictep wamameH 3-4 Xbin
apanbikneH Tipkengi. Atan aiTkaHga, 1,25%-paH (2009) 1,74% - fa( 2010) geiiH 1,4 ecere ynfal aHblKTangpl, keneci
ketepiny 1,84% - fa (2012), onaH api 1,47% - ra (2015) 0,54% - ra onaH api TemeHaeymeH (2016-2019 xok. keseH, iwiHae)
Gankangpl.

TyxbipbiMaap. Ocbinanwa, 6i3 3eptten xypreH 11 xbingaH (2009-2019x0k) 2015 — 2019 xbingap keseHiHae
TemeHaenTiH (1,47% - gaH 0,54% - Fa geiiH) naibI3oblK KEPCETKILUTEPA| TipKEH OTbIPbIN, TEKCEPINTEH HayKacTap apacbiHaa
canbMOHennanapAblH XUbIHTbIK BakTepuonorusnbIK OKLwaynaHyblHbIH e3repyi 6aikangbl. Ockl ypaic AnmaThl KanachIHbiH,
Gananap monynAauMsACbIHAAFbI CanbMOHENNanap alHanbiMbl KapKbIHAbIbIFbIHBIH TOMEHOETEHIH ailFaKTalTbIH XETKIMIKTI
TYpAe OH fen caHayra bonagbl.

CanbMoHennes MHAEKUMACH! KO3AbIPFbILITAPbIHBIH, 3TUONMOMMAMBIK KYPbINbIMbIHBIH, MAKPOBUONOrSbIK MOHUTOPWHTI
Salmonella cupek TonTapbiHbIH (7/11ac) yctemgairii kepcerTi, - 63,6%, okwaynawraH S. Enteritidis yneci - 18,2% xaHe
9,1% S. Virchow xaHe S. typhimurium Kypags!;

TyliiHdi ce3dep: 6akmepuonoeusinibIk 80ic, canbMOHENNa, Ximi ek UHGEKUUSIChI, MUKPOBUOMO2USIbIK MOHUMOPUHE,
anudemuonoausnbIK Kadaranay.
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Introduction

Acute intestinal infections (All) occupy a leading place
among infectious diseases of children in terms of morbidity,
second only to respiratory diseases (pneumonia) [15].
Infectious diseases are not random episodes, but natural
phenomena in the history of human society that develop
and change with it [28]. It is understandable that modern
infectious disease specialists tend to be rather pessimistic
about the prospect of combating infectious diseases in the
next decade both in the world as a whole and in Russia, in
particular, [18], after all, quoting the words of Louis Pasteur,
who said at the end of his life: "Gentlemen, the microbes
have the last word" [21], the priority of monitoring bacterial
involvement is evident. Salmonellosis is one of the most
common zoonotic diseases in the world. [17, 25], while
currently they are among the most common intestinal
infections in the world.

In most cases, Acute intestinal infections in children
occurs as monoinfection (78%) [15]. Salmonella (5.6%) was
the most common bacterial etiological agent of Acute
intestinal infections. Salmonellosis was more common in
children aged 1-7 years, in most cases with lesions of the
large intestine (83.5%), while the topical diagnosis was
gastroenterocolitis (46.5%) and enterocolitis (37%), much
less often - gastroenteritis (8.3%), enteritis (5.7%), gastritis
(2.5%) [15]. In the absence of laboratory confirmation, the
diagnosis of Acute intestinal infections is established on the
basis of clinical and epidemiological data as an ‘“intestinal
infection of unknown etiology " with a mandatory indication
(as with laboratory confirmation) of the localization of the
pathological process in the gastrointestinal tract - lesion
topics (gastritis, enteritis, gastroenteritis, colitis, etc.) [16],
and knowledge about the nosology of Acute intestinal
infections is necessary for a laboratory specialist to issue an
adequate conclusion.

Numerous pathogens of acute intestinal infections,
salmonella is a great danger due to the fact that they more
often than other pathogens cause complications and in
some cases are able to form a long-term bacterial carrier.
[22], and the results of long-term levels of salmonellosis
morbidity and their etiological structure in different age
groups [24] remain relevant.

It is no secret that the risk of human infection with
Salmonella is directly related to the level of sanitary
condition, since it is largely determined by the level of socio-
economic well-being of the country's population, as well as
the role of the causative agents of salmonellosis in birds in
human infection and pathology [20, 11]. An expanded
national salmonellosis surveillance system encourages
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interagency collaboration and communication between
microbiologists and epidemiologists in health, veterinary
and food-related settings [23].

The epidemiological situation for acute intestinal
infections (All) is complicated by outbreaks, most often
caused by salmonella and occurring in catering
establishments. [9]. Salmonellosis is one of the most
widespread zoonoses in the world [17, 23]. According to the
research results [10], and in the structure of salmonellosis,
Salmonella enteritidis predominated, and in many regions
their own characteristics were noted in terms of the
spectrum of salmonellosis pathogens, trends in the change
of clinically significant serotypes of salmonellosis pathogens
were noted [14, 31].

In the system of epidemiological surveillance,
microbiological monitoring, being an integral part of the
prevention of salmonellosis in humans caused by specific
serovars of the pathogen, remains relevant not only in the
population of pathogens and infections associated with the
provision of medical care, but also infections common to
humans and animals and transmitted with food [11]. One of the
features of surveillance in recent years has been the increased
role of microbiological monitoring as part of surveillance. At the
same time, the colossal variety of serological variants of
Salmonella, significant differences in the epidemic potential of
some serovars, determined not only the similarity, but also the
difference between the salmonellosis surveillance system from
other similar systems [23, 10, 27]. At the present stage of the
evolution of the epidemic process, there have been changes in
the age and etiological structure of salmonellosis in relation to
certain types of Salmonella, children, mainly of young age (up
to a year). Risk factors for sporadic salmonellosis morbidity in
children under one year of age were associated with the nature
of their diet, as well as with the presence of domestic animals in
the environment of the child, more often cats [26]. Ensuring
nutritional safety for newborns and young children is aimed at
raising the awareness of parents (mothers), including possible
risk factors for the incidence of salmonellosis in children under
one year old to medical workers (district pediatricians).

In conclusion, it is obvious that regular monitoring of
Salmonella infection in children is desirable due to the
persistence of this group of patients for many years.

The aim of the study:

Is to assess the long-term isolation dynamics of clinical
strains of Salmonella for the period 2009-2019 at the
descriptive stage of the epidemiological diagnosis of
Salmonella infection in the pediatric population in order to
increase the efficiency and quality of epidemiological
diagnosis.
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Material and Methods. Our retrospective, descriptive
analysis was carried out on the basis of the annual
statistical reporting forms of the bacteriological laboratory in
hospitalized patients of the City Clinical Infectious Diseases
Hospital No. 1 of the Department of Health of Aimaty. We
studied the frequency of salmonellosis in the structure of
verified bacterial intestinal infections (in %) caused by
pathogenic pathogens Salmonella in children hospitalized in
the department of intestinal infections for the period 2009-
2019. The material analyzed was a normal stool sample
after defecation, which was collected in a sterile container
and delivered for examination no more than 2 hours after
picking. All samples were examined by a bacteriological
method - sowing feces for pathogenic and (for children
under 1 year old) for opportunistic microorganisms using
conventional methods: twice upon admission to the
hospital, repeated in case of deterioration of the clinical
picture of the disease after the course of antibiotic therapy
(Mpukas Ne 535 Mwunsgpasa CCCP ot 10.05.031.97r.«06
yHubvkaum mMukpobronorndeckux (bakTepronornyeckux)
METOOOB uccnenoBaHus, npumeHsemblx B KOJT JIMY»
https://online.zakon.kz/Document/?doc_id=35328366#pos=

4:-90).
Identification ~ was  performed using accepted
bacteriological methods according to the commonly

accepted method of Menshikov V. V. (Moscow, 2003) and
Zubkov M. N. [19, 13, 12] while strictly following the rules of
paving laboratory equipment. (Mpuka3 Ne 535 MuH3gpasa

CCCP  or  10.05.031.97r.  «06  yHudpnKaLum
Mukpobuonornyecknx  (baktepuonornyecknx)  MeTogos
“ccneaoBaHns, NpUMEHSIEMbIX B Kan ny»

https://online.zakon.kz/Document/?doc_id=35328366#pos=
4;-90). It is not the first year that bacteriologists of the
Republic of Kazakhstan, including us, have successfully
used the pre-patent developed by the Department College
to identify clinical isolates of Salmonella: "Method for
Identification of Enterobacteriaceae" (18874). [3] At the
same time, of course, the definition of Salmonella acids is
used by the regulatory documents of the Republic of
Kazakhstan. (Mpuka3 Ne126 ot 27 wmapta 2018r
«CaHuTapHo-anuaemuonormyeckne TpeboBaHus K OpraHu-
3aUun W NPOBEAEHWNKD CAHUTAPHO-MPOTUBOINMAEMUYECKMX
(NpochunakTUyecknx) MeponpuATUA No NpesynpexneHuo
3aboneBaHWii  OCTPbIMMA  KWLUEYHBIMM  MHADEKLMAMNY»
https://adilet.zan.kz/rus/docs/V1800016793). According to
the inclusion criteria, the structure of clinical microbiology
(CM) studies in our work with pediatric stool samples with
clinical diagnosis is shown (according to a referral by a
clinical physician) - "acute intestinal infections", in some
cases With the diagnosis - "Salmonellosis". The exception
group was patients with a diagnosis of dysbacteriosis. The
effectiveness of our clinical microbiology studies was
evaluated using the bacteriological index of "seed rate",
determined by the ratio of the number of positive tests to
the total number of tests performed, expressed as a
percentage: the number of positive tests (number) divided
by the total number ( Denominator) X 100% = seed rate.
The etiological structure was recorded according to the
basis of classification: family, genus, species, serovar.

This study is part of the implementation of the master's
thesis of Kazakhstan University of Continuing Medicine (for

scientific and educational, specialty - Health Organization),
together with the initiative of employees (doctors of practical
medical care), without financial support from foreign
organizations. It has not been confirmed because this study
is based on archived data from the analysis results of a
bacteriological study of patients. Patient informed consent
was not required in this regard. The management of Almaty
City Infectious Diseases Hospital No. 1 in the Almaty Health
Department is familiar with the progress of the study and
does not oppose press coverage.

The arithmetic mean (x) — a value that characterizes a
number of individually varying variables by a single
numerical value-was the main characteristic of the sample
based on quantitative characteristics. [1, 8]

Results.

Our analysis of the incidence of salmonellosis in
children in Almaty, hospitalized in the hospital, revealed an
ambiguous "picture” over an 11-year period. Comparative
assessment of the frequency of Salmonella isolation and
the structure of the epidemic process of Salmonella
infection in the studied metropolis (region), which is
characterized by a high population density among the
population of the Republic of Kazakhstan. The data
obtained by us testify to the inequality of morbidity among
the child age group, as a risk group for the incidence of
salmonella infection among the population of Aimaty.

We solved the following tasks: assessment of morbidity
trends; cyclical (periodicity) incidence; predicting the further
development of morbidity; the effectiveness of various (for
example, preventive) measures; comparing the dynamics of
selection with the dynamics of possible risk factors.
Dynamics is the distribution of absolute numbers or
frequency indicators (intensity) over time [7]. Assessment of
changes in the situation over a 10-year (2009-2019) period
of time allows us to assume about the possible reasons for
changes in forecasting the development of the situation in
the future.

Based on our laboratory test results, a dynamic
comparative analysis was carried out. Quantitative analysis
indicators, i.e. loads over a 11-year period varied from 45129
(2009) to 78665 (2019), and from 2009-2011 there was some
stability, already from 2012. (50032) during the next 6 years
until 2017 (51144) there was an increase of at least 1.1 times
or more from the beginning of this period with some increase.
The next segment of the period under discussion was
revealed 1.7 times from 2018 (46,042) to 2019 (78,665). In
this regard, we assume that the dynamics under
consideration reflects the impact of causal factors, the set
and / or strength of influence of which changes over time.

As can be seen in Fig. No. 1, the frequency of long-term
dynamics characteristic of Salmonella infection, as one of
the serious infectious pathologies, is obvious. Several types
of long-term fluctuations in the incidence rate have been
recorded in the bacterial involvement of the etiology of
Acute intestinal infections caused by salmonella during
long-term observation of the epidemic process: incidence
increases with an interval of about 3-4 years. In particular,
an increase of 1.4 times was recorded from 1.25% (2009) to
1.74% (2010), the next rise was noted to 1.84% (2012),
then to 1.47% (2015) with further decrease within 0.54%
(during the period from 2016-2019).
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Figure Ne1. Monitoring for a 10-year period (2009-2019) of the detection of bacteria
of the genus Salmonella spp. in the children's population of Almaty.

All of the above indicates the absence of an inter-
integral connection between laboratory specialists and
clinicians, which dictates the need to increase the level of
knowledge about clinical and laboratory diagnostics by
practicing physicians in clinics. And so, the incidence of
salmonellosis in children established by us using the
bacteriological method (based on the cultural method) in
Almaty in 2019 was 0.54%, which, compared with the long-
term level for the period from 2009-2019, was identical to
the arithmetic mean - 0.57%. Analysis of the structure of the
incidence of salmonellosis revealed peaks in: 2010, 2012,
2015 and 2018.

As shown in Figure 1 for the 11-year period, the overall
dynamics of Salmonella infection in the structure of AEI has
a steady downward trend in comparison with 2009 by 2.3
times, and in comparison, with the peak in the long-term
dynamics of 2013 by 3.9 times. In the long-term dynamics
of Salmonella infection in terms of the etiological structure,
the share of the contribution of S. typhimurium decreased

100% 1%
90}6
80% 9%  40%  36%  37%
wn  70%
Z
= 60% 46%
[=]
5 50%
]
£ 40%
=
= 30%
20%
10%
0%
2009 2010 2011 2012 2013

B S. typhimurium = S, enteritidis

from 29.3% by almost 1.73 times, respectively, to 16.94%.
Revealed change in the microbial landscape since 2011. in
the etiological structure of salmonellosis due to S. Virchow,
varying from 1.29% to 38.1%, with a one-year decline and
an increase in registration levels in the general structure of
Salmonella infection. Meanwhile, a characteristic feature of
the studied group was the stable detection of Salmonella
rare groups over the entire 11-year period from 24.4% to
44.4%, in fact, of all salmonellosis in every 2-3 cases of
diseases as an etiopathogen.

Thus, of the 11 years we studied (2009-2019), in the
period 2015-2019, there was a change in the total
bacteriologically isolated involvement among the examined
patients with the registration of percentages in descending
order (from 1.47% to 0.54%). The tendency we have
identified can be considered quite positive, indicating a
decrease in the intensity of circulation of Salmonella in the
pediatric population of Almaty.

29% [ 26%
38%
44% 399, 41%
36% 38%
I 34%
2014 2015 2016 2017 2018 2019
Salmonella penkux rpynn M S. virchow

Figure Ne2. Species ranking of bacteria of the genus Salmonella for the period 2009 — 2019.

As can be seen in Figure 2, for the period under study
from 2009-2019 in the category of children from 0-14 years
old, most often in a dynamic study, among 4 Salmonella
species, in the 1st place, 63.6% of Salmonella were found
rare groups. They are relatively stable, registered for 7

years: 2010-40%, 2013-46%, 2014-44%, 2015- 39%, 2016-
36%, 2017-38% and 2019-41%. Monitoring of the frequency
of isolation of clinical isolates of Salmonella coprological
strains of rare groups, was presented in the form of a wavy
curve, in the first four years: in 2009 - (n-195), and in 2010,
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2011, 2012, that is, the percentage of cultural isolation of
copstrains was: 40% - (n-312), 36% - (n-282), 37% - (n-
342), respectively. At the same time, for a 5-year period:
2013, 2014, 2015, 2016, 2017. the allocation ranged from
36% in 2016 (n-206) to 46% in 2013 (n-446), which turned
out to be the largest number over the 11-year observation
period. A feature of the other 3 years was the isolation of
Salmonella rare groups, with the exception of 2018, only
two years were of interest: 2017 -38% (n-191) and 2019-
41% (n-176).

Coprological strains in the structure of salmonellosis in
children of group D, S. enteritidis, for the studied period
2009-2019. in our work ranked first only in 18.1%,
registering only in 2009 - 36% (n-203) and in 2012 - 39%
(n-355).

Clinical coproisolates of S. typhimurium, from the same
group D, only in 2011 accounted for 38% (n-299). With
regard to S. Virchow, over the analyzed eleven-year period,
they were leaders only in 2019 -41% (n-176). It is important
to note that the isolation of S. Virchow, which amounted to
63.6%, made it possible to think about possible changes in
the etiological regional structure of salmonellosis due to the
expansion of group B salmonella. took place already in
2013, 2014, 2015, amounting to: 18%, 13% 18%,
respectively. True, by 2016 and 2017, there was an
increase to 29% and 26%, respectively, and then an
episode of an increase in S. Virchow excretion was
detected, recorded in 2018 (38%), which sharply decreased
2.5 times by 2019 to 15%.

Previously, we studied the salmonella release
monitoring details for 2016 and 2017, when a decrease in
their participation was found from 1.07 to 0.97 found. The
detection curve of pathogens of acute intestinal infections
for the period 2017-2017 includes 1.47% of Salmonella
bacteria. [6, 2, 4, 5], which necessitated the need for
continued monitoring to optimize the diagnosis in order for
epidemiologists to draw attention to unconditional flora,
including Salmonella. Summarizing the results obtained by
us from monitoring the microbiological isolation of clinical
Salmonella isolates from stool samples of children who
were in hospital, one gets the impression of unidirectional
changes based on growth in 2010 (1.74%) and 2012
(1.84%), albeit with a further decrease to 0.54% of
Salmonella strain isolation and relative stabilization, which
is 2.3 lower than in 2009 (1.25%). With regard to changes
in species diversity over the 11-year period under study
with periodic insignificant increases in excretion, which we
interpret as random and allow us to think about the
sporadic occurrence of Salmonella infection, excluding
cyclicity, that is, repeating from year to year with an
increase in incidence. Briko N.I. considered a similar long-
term dynamic in Acute intestinal infections, more obvious
in places that are unsatisfactory in sanitary and hygienic
terms. with coauthors (2013) [7].

After analyzing our results of bacteriological studies with
the identified dominant Salmonella of rare groups and the
species diversity of Salmonella, we consider it an important
and objective method for assessing the degree of infection
spread that can create a basis not only for planning,
analyzing and conducting preventive and anti-epidemic
measures, at the same time helping to identify changes in

the nature of development epidemiological process of
salmonellosis to help the epidemiologist and clinicians.

Discussion

Previously, when we studied Salmonella excretion
monitoring, only a 2-year period (2016 and 2017) was
analyzed in the context of another master thesis based on
Almaty Clinical Hospital No. 1. In the structure of acute
intestinal infections, a reduction in Salmonella involvement
was observed from 1.07 to 0.97, due to the entropy of
Yersinia and Escherichia coli. Frequency curve for the
detection of pathogens among acute intestinal infections
including Salmonella bacteria. It was 1.47%.

An analysis of 11 years of monitoring, a broad period of
time, allowed us to look at the issue differently. An increase
in the incidence of salmonellosis in the pediatric population
was recorded at approximately 3-4-year intervals (2010,
2012, 2015 and 2015), ie for the period 2009-2015, an
increase of 1.25-1.84% was observed. In 2016, changes in
the situation with a positive shift towards decline, occurred
until 2019. In this regard, Russian epidemiologists have
reported that the increase over a period of 3-5 years is
usually associated with internal features. Occurs: in the
presence of the source of infection, others are rapidly
involved in the pathogen circulation (obvious and
asymptomatic forms of infection), leading to the formation of
an immune layer among the population and, consequently,
increasing the immunity of the population. [7]. According to
Briko N. I. in collaboration with the authors (2013), it has
been found that the smaller the interval between increases
(about 3 vyears), the larger the population. The largest
highways are characterized by the shortest comfort
distances [7], which can be used for our study in Megapolis.
As practice shows, common reasons may be mentioned
that directly affect the reliability of bacteriological research
(conclusion). Regarding the main reasons for not identifying
the pathogen, we accept the following: Short stay in the
hospital (most of these cases are the patient's own
violation, ie leaving before the examination), Previous
(independent of the patient) Antibiotic treatment Clinical
misdiagnosis Possible (unacceptable distinction between
acute intestinal infections and dysbiotic disorders, eg
diarrhea syndrome). It is not ruled out as a reason for
canceling the diagnosis (diagnosis of hypo or overdose)
that has not yet been registered in the recipient
compartment, or even when the patient is in an infectious
unit.

The positive result of our work can be determined by
bacteriological method, the incidence of salmonellosis in
children (based on the cultural method) in Almaty in 2019,
which compared to the long-term level (for the period from
2009-2019) of an average value Identical - 0.57%. The
overall dynamics of Salmonella infection in the structure of
acute intestinal infections over the 11-year period has been
steadily declining, initially by 2.3-fold, and by 3.9-fold
compared to its peak in 2013.

The instructive value of monitoring bacteriological
studies is clear, as the results are aimed at strengthening
anti-epidemic measures and management decisions by
epidemiologists based on pathogens of unconditional
pathogens of Salmonella spp. The structure of the long-
term dynamics causes of Salmonella infection was the
leader of S. tyhymurium, however, with a 29.3% decrease
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in contribution of approximately 1.7-fold (16.9). According to
our 2011 monitoring data, a change in species preference
in the occurrence of S. salmonellosis is evident. Virtue (from
1.29 to 1.38%), with a long period of alternation and an
increase in the level of registration in the overall structure of
Salmonella infection. In fact, the isolation of S. virchow,
which amounted to 63.6%, allowed us to think about
possible changes in the regional structure of salmonellosis,
due to the spread of group B by Salmonella. In addition, the
nature of S. Virchow-like wave detection changed before
2015, and established itself as a "leader" in 2016 and 2017,
rising to 29% and 26%, respectively, and then again, a part
of The increase in S. Virchow allocation in 2018 (38%),
although 2.5 times by 2019, has sharply decreased to 15%.
Published data by Russian scientists is somewhat different,
as species preferences in Russia among Salmonella
copostams, according to Shubin FN et al. (2016), were
shown to be in the structure of the cause of Salmonella
infection by Salmonella enterica serovar. Enteritidis) [30].
We hypothesize that the data obtained can be interpreted
as the cause of intestinal infections caused by food in many
countries of the world [29], but in our study, this type of
research has not been done. The prevalence of Salmonella
in environmental objects does not eliminate the possibility of
increased disease in violation of the modes of processing
and storage of food and cooking products, as well as non-
compliance with personal hygiene rules. [17].

For the entire 11-year period, a characteristic feature
was created in the pediatric study group, which was
expressed with a stable stable diagnosis of rare Salmonella
expressed from 24.4 to 44.4; As an etiopathogenic agent.

Summarizing the results and considering the practical
observations, it can be noted that common factors that
directly affect the reliability of bacteriological study,
including S. Virchow (ie, a sudden decrease in isolation by
bacteriological method)), may be Do not consider.
Discussion of the main reasons for not diagnosing
pathogens is quite realistic, including: lack of doctors, short
stay in hospital (for example, most cases are violated by the
patient, which is pre-examination care), treatment Previous
antibacterial clinical diagnosis may be wrong. It is no
exception that the reason is the cancellation of the
diagnosis (hypo - or overdiagnosis) that is registered even
in the emergency department or even when the patient is in
the infectious departmentin summary of all the above, there
is a lack of integral communication between laboratory
specialists and physicians, which necessitates monitoring of
Salmonella infection on the one hand, to increase the level
of knowledge about clinical and laboratory diagnosis by
practitioners. In clinics, the trend we have identified can be
considered quite positive, which indicates a decrease in the
intensity of Salmonella circulation in the pediatric population
in Almaty.

Conclusions:

1. According to the results of the microbiological
monitoring of the etiological structure of the causative
agents of Salmonella infection isolated from sick children,
the dominance of Salmonella rare groups (7/11 years) was
established, amounting to 63.6%, the proportion of isolated
S. Enteritidis - 18.2%, and 9, 1% S. Virchow and S.
tyhymurium;

2. A steady tendency has been established to
reduce the dynamics of the involvement of salmonellosis as
an etiopathogen in the structure of Acute intestinal
infections.

3. Revealed a change in the microbial landscape
since 2011 with the appearance in the etiological structure
of salmonellosis caused by S. Virchow from 1.29% to
almost half of cases (44.4%) of all salmonellosis.

4. A stable tendency has been established over an
11-year period of a decrease in the involvement of S.
typhimurium from 29.3% to 16.94% as an etiopathogen of
salmonellosis.

5. It was revealed that in the long-term dynamics,
the stable leading position of Salmonella rare groups
remained, that is, almost every 2-3 cases of Acute intestinal
infections were of Salmonella etiology.
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