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ACUTE RESPIRATORY VIRAL INFECTIONS 
IN KAZAKHSTAN IN 2017-2019

Abstract. During the 2017-2019 period, 4,391 clinical samples were collected from patients diagnosed with 
ARVI, ARI, bronchitis, and pneumonia in polyclinics and healthcare facilities located in various regions of 
Kazakhstan.

Laboratory diagnosis of 4,391 nasopharyngeal swabs in the real-time polymerase chain reaction revealed the 
genetic material of pathogens causing ARVI in 24.41 % of cases, including adenovirus in 1.78 %, rhinovirus in 
4.34 %, coronavirus in 0.82 %, parainfluenza virus type I/III in 0.87 %, metapneumovirus in 1.04 %, bokavirus in 
0.30 % of examined samples. The number of samples tested positive for respiratory syncytial virus was the highest 
(15.25 %).

The data obtained from screening of nasopharyngeal swabs in the real-time polymerase chain reaction 
suggested the circulation of ARVI of mixed etiology in the examined areas of the RK.

The results of the primary screening of clinical samples collected from various regions of Kazakhstan during 
the epidemic seasons 2017-2019 in the polymerase chain reaction correlate with the data obtained over the
2016-2017 epidemic season according to the spectrum of influenza and ARVI causative agents. Co-circulation of 
adenovirus, rhinovirus, coronavirus, type I/III parainfluenza virus, metapneumovirus, bocavirus is continuing with 
the predominant prevalence of the respiratory syncytial infection pathogen, the proportion of which was 15.25 % of 
the total number of samples.

Differential diagnosis of ARVI contributes to the timely identification of infectious agents in humans and more 
effective implementation of sanitary and preventive measures.

Key words: PCR diagnostics, surveillance, influenza, ARVI.

Introduction. Acute respiratory viral infection (ARVI) is the most common disease group 
characterized by damage to the human respiratory tract regardless o f age, place o f residence, and social 
status. Despite certain successes achieved in the fight against infectious diseases, the importance o f ARVI 
pathogens not only does not decrease, but also shows an increasing tendency. It has been established that 
infectious diseases currently account for at least 50-60 % o f the entire human pathology, up to 20 % of the 
population can suffer from a respiratory infection during the epidemic period [1-6].

ARVI is a heterogeneous group of infections that has similar development mechanisms, 
epidemiological and clinical characteristics. ARVI causative agents include respiratory syncytial virus 
(RSV), parainfluenza and influenza viruses, adenoviruses, rhinoviruses, reoviruses, etc., and more than 
300 o f their subtypes.
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The natural susceptibility to ARVI is high. Unstable immune response, lack o f cross-immunity, and a 
large number o f pathogen serotypes contribute to the development o f the disease in the same person 
several times a year, which leads to a decrease in the overall resistance o f the body [7].

The danger o f ARVI lies in the complications and exacerbations o f chronic diseases. In connection 
with the characteristics o f virus structure and life activity, almost all types o f acute respiratory viral 
infections in the early stages o f the disease have similar clinical manifestations. Different laboratory 
methods are used to confirm the clinical diagnosis, differentiate a respiratory virus, and carry out 
epidemiological studies. The real-time polymerase chain reaction (RT-PCR), based on the detection of 
viral DNA/RNA is one o f the most modern, highly sensitive, and specific methods.

The purpose o f this study was to identify the causative agents o f ARVI among the population of 
Kazakhstan during the epidemic seasons 2017-2019 in RT-PCR.

M aterials and methods. In 2017-2019, clinical samples (nasopharyngeal swabs) were collected from 
patients during the period in polyclinics and infectious diseases hospitals located in five regions of 
Kazakhstan, including 13 regions and Nur-Sultan and Ust-Kamenogorsk cities.

Human nasopharyngeal swabs were collected in sterile tubes with 2 ml o f Medium 199 containing 
0.5 % bovine serum albumin and a complex of antibiotics (50,000 units/ml o f penicillin, 50 ^g/ml of 
streptomycin, 3,000 ^g/ml o f gentamicin, and 5,000 units/ml o f nystatin). Samples were kept for 24 hours 
at 4 °C and stored in a low-temperature freezer at -80 °C.

To isolate RNA from the samples under study and carry out the reverse transcription reaction, the 
Ribo-prep and Reverta-L reagent kits were used. Primary screening was carried out in RT-PCR assay 
using fluorescent hybridization detection with AmpliSens®ARVI-screen-FL reagent kits for detection of 
ARVI RNA (FBIS Central Research Institute for Epidemiology o f Rospotrebnadzor) on the Rotor-Gene 
Q6plex instrument (QIAGEN, Germany).

Results and discussion. To study the circulation o f ARVI among the population during the epidemic 
seasons 2017-2019, biomaterials were obtained from patients diagnosed with ARVI, ARI, bronchitis, and 
pneumonia from patients with diagnoses o f acute respiratory viral infections, acute respiratory infections, 
bronchitis and pneumonia, the collection o f biological materials. Clinical samples (nasopharyngeal swabs) 
were collected together with medical personnel from polyclinics and infectious disease hospitals located in 
five regions o f Kazakhstan (the northern region -  Akmola, North Kazakhstan, Kostanai, Pavlodar oblasts, 
and Nur-Sultan city; the southern region -  Almaty, Kyzylorda, and Turkestan oblasts; the western region -  
Atyrau, Aktobe, West Kazakhstan, and Mangystau oblasts; the eastern region -  East Kazakhstan oblast, 
Ust-Kamenogorsk city, and the central region - Karaganda oblast). A total o f 4,391 swabs were obtained.

The largest number o f samples was obtained from patients living in the Northern and Southern 
Kazakhstan -  1,466 samples (33.38 % of the total number of samples) and 1,002 biosamples (22.81 %), 
respectively. 806 (18.35%), 723 (16.46 %), and 394 (8.97 %) nasopharyngeal swabs were collected from 
the Western, Eastern, and Central Kazakhstan, respectively.

* up to 2 years и 2-7 years old " 7-14 years old "15 years and older

Figure 1 -  Age structure of patients examined during the epidemic seasons 2017-2019 (%)
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As can be seen from figure 1, 94.30 % o f the samples were collected from children (4,141 samples), 
o f which the number o f examined children under two years old was 61.50 % (2,700 samples), aged
2-7 years old -  17.30 % (760 samples), 7-14 years old -  15.50 % (681 samples). The number o f samples 
collected from the adult population was 5.70 % (250 swabs) o f the total number o f samples.

Figure 2 shows the ratio between clinical samples depending on the diagnosis o f the examined 
patients.

‘ ARVI “ ARI * Bronchitis ■ Pneumonia

Figure 2 -  Primary diagnosis of the examined patients (%)

The percentage o f collected samples, depending on the diagnosis, was as follows: ARVI -  87.30 % 
(3,833 samples), ARI -  8.33 % (366 samples), bronchitis -  2.77 % (122 samples), and pneumonia -
1.60 % (70 samples).

A molecular genetic study o f 4,391 nasopharyngeal swabs for the presence o f ARVI was carried out. 
The table demonstrates the results o f the primary screening o f nasopharyngeal swabs in RT-PCR.

Screening of clinical samples collected during 2017-2019 in RT-PCR for the presence of ARVI causative agents

Region
Total

number
of

samples

Number
of

positive
samples

Number of PCR positive samples for
human 

respiratory 
syncytial virus 

hRSv

adeno
virus
hAdv

rhino
virus
hRv

parainflue 
nza virus 
hPiv 2/4

corona
virus
hCov

parainflue 
nza virus 
hPiv 1/3

human 
metapneumov 

irus hMpv

boka
virus
hBov

Southern
Kazakhstan: 1002 440 301 18 75 0 10 17 11 8
Northern
Kazakhstan: 1466 127 76 3 16 0 7 5 16 4
Western
Kazakhstan: 806 249 175 13 32 0 8 9 11 1
Eastern
Kazakhstan: 723 130 71 5 40 0 3 4 7 0
Central
Kazakhstan: 394 126 47 39 28 0 8 3 1 0

Total: 4391 1072 670 78 191 0 36 38 46 13

As can be seen from the table, the genetic material o f ARVI pathogens was detected in 1,072 samples 
(24.41 % of the total number o f examined samples). Adenovirus was found in 78 (1.78 %), rhinovirus in 
191 (4.34 %), coronavirus in 36 (0.82 %), parainfluenza virus type I/III in 38 (0.87 %), metapneumovirus 
in 46 (1.04 %), bocavirus in 13 (0.30 %) samples. The number o f samples tested positive for respiratory 
syncytial virus was the highest (670 samples -  15.25 %).
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Data obtained from the primary screening o f nasopharyngeal swabs in RT-PCR thereby suggested the 
circulation o f ARVI of mixed etiology in the examined areas o f RK.

Conclusion. The incidence o f ARVI continues to remain at a high level, increasing annually in the 
autumn-winter season. According to the WHO, 4 million children under five years o f age annually die 
from acute respiratory viral infections and their complications, and the proportion o f children under one 
year o f age among the dead ones is more than 66 %. Acute pneumonia is the cause o f infant deaths from 
ARVI in 75 % o f cases [8].

The results o f the studies indicate that RSV pathogens, rhino- and adenoviruses, and parainfluenza 
viruses I/III are most common among the acute respiratory viral infections. The constant variability of 
viruses and emergence o f new causative agents o f ARVI, which make up 80-90 % of all cases of 
infectious pathology, constitute a serious threat.

During the 2017-2019 period, 4,391 biosamples were collected from patients diagnosed with ARVI, 
ARI, bronchitis, and pneumonia in polyclinics and healthcare facilities located in five regions of 
Kazakhstan including 13 oblasts and Nur-Sultan and Ust-Kamenogorsk cities. While studying samples in 
RT-PCR, the genetic material of ARVI pathogens was detected in 22.41 % o f cases: adenovirus in 1.78 %, 
rhinovirus in 4.34 %, coronavirus in 0.82 %, type I/III parainfluenza virus in 0.87 %, metapneumovirusin 
in 1.04 %, and bokavirus in 0.30 % of samples. The number o f samples tested positive for respiratory 
syncytial virus was the highest (15.25 %).

Laboratory diagnosis o f clinical samples obtained from patients during the 2016-2017 epidemic 
season showed the prevalence o f parainfluenza viruses, RSV, adenoviruses, metapneumoviruses, and 
rhinoviruses. Bocaviruses and coronaviruses were detected only in isolated cases [6, 9].

The results o f the primary screening in RT-PCR of clinical samples collected from various regions of 
Kazakhstan during the epidemic seasons 2017-2019 for the presence of ARVI causative agents correlate 
with the data obtained over the 2016-2017 epidemic season [9]. Circulation o f the same causative agents 
of ARVI is continuing with the predominant prevalence of respiratory syncytial infection, the proportion 
of which was 15.25 % (670 samples).

At present, unfortunately, capabilities in the diagnosis o f respiratory viral infections provided by 
modern methods o f virology and molecular biology do not always coincide with the level o f realization of 
these capabilities in practical laboratories. Due to the limitation in the arsenal o f drugs active against 
respiratory viruses, the etiotropic therapy of ARVI also remains an open issue.

The study was carried out as part o f the scientific and technical program BR05226330 “Development 
o f new diagnostic, preventive and medicinal preparations for combating influenza and acute respiratory 
viral infections in humans, development o f technologies for their production” .

The work was carried out as part o f the scientific and technical programme: BR05226330 “Creation 
o f new diagnostic, preventive and medicinal products for combating influenza and acute respiratory viral 
infections o f a person, development o f technologies for their production”.
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2017-2019 ЖЫЛДАРДАГЫ ЦАЗАЦСТАНДАГЫ 
Ж1Т1 РЕСПИРАТОРЛЫ ВИРУСТЬЩ ИНФЕКЦИЯ

Аннотация. Ж^кпалы аурулардан келпршген экономикалык залал т^ргысынан жедел респираторлык 
вирустык инфекциялар элемде жэне бiздщ елiмiзде бiрiншi орында т^р. Элеуметпк мэртебесше, т^ргылыкты 
жерше, жасына карамастан, адамдардыц тыныс алу жолдарын закымдау жэне клиникасы ^ксас респира- 
торлы вирустык инфекцияларга эртYрлi аурулар тобы жатады.
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Т^маудын клиникалык-эпидемиологиялык мацыздылыгына карамастан, адамдар Yшiн бiрiншi орынды 
этиологиясы т^мау емес ЖРВИ алады. Этиологиясы т^мау емес респираторлы инфекциялардын мэселесi 
олардын кен таралуы, полиэтиологиялык жэне накты алдын алудын болмауына байланысты. Сонымен катар 
осы инфекция ошактарында эпидемияга карсы iс-шараларды ^йымдастыруга жеткiлiктi кeнiл белшбейдг

Осыган байланысты, инфекциянын таралуын бакылау, онын iшiнде коздыргышты дер кезiнде 
диагностикалау, респираторлык вирустык инфекциялармен кYресуде ете мацызды.

Ж^мыстын максаты 2017-2019 жылдардагы эпидемиялык маусымдарда Казакстан Республикасынын 
т^ргындары арасында жедел респираторлы вирустык инфекциялар коздыргыштарын РТ-ПТР-да аныктау.

2017-2019 ж. Казакстаннын эртYрлi аймадтарындагы емханалар мен медициналык мекемелердегi жедел 
респираторлы вирустык инфекция, бронхит жэне пневмония диагнозы бар наукастардан 4391 клиникалык 
сынама алынды.

4391 назофарингальдi Yлгiлердi полимеразды тобекпк реакциясында зертханалык балауда нэтижесiнде 
24,41 %-дык жагдайда ЖРВИ коздыргыштарынын генетикалык материалах аныкталды. Солардын iшiнде 
аденовирус 1,78 % сынамада, риновирус 4,34 %, коронавирус 0,82 % аныкталды, I/III парагрипп вирусы -  
0,87 %, метапневмовирус -  1,04 %, бокавирус -  0,30 %. Он нэтиже кеп берген сынамалар респираторлык 
синцитиальды вирус Yшiн 15,25 %-ды к¥рады.

Назофарингальды сынамаларды полимеразды пзбекпк реакциясында скрининг жYргiзу нэтижесi, 
КР зерттелген облыстарында ЖРВИ аралас этиологиясын кeрсеттi.

2017-2019 ж. эпидемиялык маусымында Казакстаннын эртYрлi аймактарынан жиналган клиникалык 
Yлгiлердi полимеразды тiзбектi реакцияда т^мау коздыргыштары жэне ЖРВИ спекторы бойынша алынган 
нэтижелердi, 2016-2017 ж. эпидемиялык маусыммен салыстырганда ^ксас болды. ЖРВИ бiрдей н^скаулары 
жэне респираторлык синцитиальды инфекция коздыргышарынын Yлесi 15,25 % басымдылыгымен айналым- 
да жалгасуда.

Жедел респираторлы вирустык инфекциялардын дифференциалды балау нэтижесi, наукас адамдардан 
коздыргышты уактылы аныктауга жэне санитарлык-профилактикалык шараларды тиiмдi жYргiзуге ыкпал 
етедi.

ТYЙiн сездер: ПЦР-диагностика, эпидбакылау, т^мау, ЖРВИ.
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ОСТРЫЕ РЕСПИРАТОРНЫЕ ВИРУСНЫЕ ИНФЕКЦИИ В 2017-2019 ГГ. В КАЗАХСТАНЕ

Аннотация. По величине экономического ущерба, наносимого инфекционными заболеваниями, первое 
место как в мире, так и в нашей стране занимают острые респираторные вирусные инфекции. К респира
торным вирусным инфекциям относится разнообразная группа заболеваний, объединяемых вирусной приро
дой возбудителя, общим механизмом передачи и клиникой поражения респираторного тракта человека 
независимо от возраста, места проживания и социального статуса.

Несмотря на наибольшее клиническое и эпидемиологическое значение гриппа для людей, первое место 
стабильно принадлежит ОРВИ негриппозной этиологии. Проблема респираторной инфекции негриппозной 
этиологии определяется их широким распространением, полиэтиологичностью и отсутствием возможности 
специфической профилактики. При этом не всегда уделяется достаточного внимания вопросам организации 
противоэпидемических мероприятий в очагах этих инфекций.

В связи с этим крайне важными направлениями борьбы с респираторными вирусными инфекциями 
являются надзор за их распространением, который включает своевременную диагностику возбудителя.

Целью данной работы явилось выявление возбудителей ОРВИ среди населения РК в эпидемические 
сезоны 2017-2019 гг. в РТ-ПЦР.
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В 2017-2019 гг. в поликлиниках и лечебных учреждениях различных регионов Казахстана от больных 
людей с диагнозами ОРВИ, ОРЗ, бронхит и пневмония получен 4391 клинический образец.

При лабораторной диагностике в полимеразной цепной реакции в режиме реального времени 
4391 носоглоточного смыва, генетический материал возбудителей ОРВИ обнаружен в 24,41% случаев: 
аденовирус выявлен в 1,78% проб, риновирус -  в 4,34%, коронавирус -  в 0,82%, вирус парагриппа I/III типов
-  в 0,87%, метапневмовирус -  в 1,04%, бокавирус -  в 0,30% проб. Наибольшее количество положительных 
образцов выявлено к респираторно-синцитиальному вирусу -  15,25%.

Результаты, полученные при скрининге носоглоточных смывов в полимеразной цепной реакции, 
указывают на циркуляцию в исследованных областях РК ОРВИ смешанной этиологии.

Первичный скрининг в полимеразной цепной реакции клинических образцов, собранных в различных 
регионах Казахстана в эпидемические сезоны 2017-2019 гг., по спектру возбудителей гриппа и ОРВИ, коре- 
лируют с результатами эпидсезона 2016-2017 гг. Продолжается социркуляция аденовируса, риновируса, 
коронавируса, вируса парагриппа I/III типов, метапневмовируса, бокавируса с преимущественным преоб
ладанием возбудителя респираторно-синцитиальной инфекции, доля которой составляла 15,25% от общего 
числа проб.

Дифференциальная диагностика ОРВИ способствует своевременному выявлению возбудителей инфек
ции у людей и более эффективному проведению санитарно-профилактических мероприятий.

Ключевые слова: ПЦР-диагностика, эпиднадзор, грипп, ОРВИ.
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