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Abstract

The first case of COVID-19 infection in Kazakhstan was registered on March 13, 2020. At the beginning the detection methods and the
load of the spread of the emerging respiratory pathogen were uncertain.

This study aimed to assess the incidence of the secondary attack rate among close contacts of confirmed and probable COVID-19 cases
living in the same household in Astana, Kazakhstan.

Methods. The prospective study included 172 participants: 122 confirmed and 50 uncertain cases of COVID-19 with varying degrees of
severity as well as their close contacts identified in Astana, Kazakhstan from November 26th, 2020 until February 15th, 2021. All participants
were tested with PCR and ELISA assays at the time of inclusion and on days 14-21 of follow-up.

Results. The most common symptoms among both cohorts of patients were fever (90%) (p=<0.001), cough (78.0%) (p=0.11), difficulty
breathing (63.3%) (p=<0.001), chills (60%) (p=<0.001). The effective reproductive Rt number for confirmed cases was 1.43 [95%CI=1.27-1.59],
for probable cases 0.96 [95%CI=0.70-1.22].

Conclusion. The infection rates following close contact with COVID-19 confirmed and probable cases were 92% and 98.1%, respectively.
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Introduction
Coronavirus infection (COVID-19), whose
causative agent is SARS-CoV-2 (severe acute

respiratory syndrome-related coronavirus 2), caused
new cases of respiratory illness in Wuhan Province in
China in December 2019 and subsequently evolved into
a pandemic [1].

As of April 15, 2022, there were about 500.18
million confirmed infections worldwide, resulting in
6.19 million deaths [2].

In Kazakhstan, the first case of COVID-19
infection was registered on March 13, 2020. A week
later, a state of emergency was declared in the country,
which lasted until mid-May 2020. The introduction
of quarantine measures and strict self-exclusion of
citizens stabilized the epidemiological situation in
the country in June 2020. However, the rapid lifting
of restrictive measures led to a sharp increase in the
incidence of the disease in July 2020. Because of this,
the government of the Republic of Kazakhstan was
forced to apply new restrictions. By October 2020, the
situation in the country was relatively stable, but the
number of infected people continued to increase. The
first wave of COVID-19 was recorded in April 2021,
when Kazakhstan had slipped to 56th place in the world
with more than 258.000 cases and 3,156 deaths. As of
June 2022, Kazakhstan has had 1.305.355 confirmed
cases, 88.815 probable PCR-negative cases, and 13,660
deaths from coronavirus infection [3]. Nevertheless, the
incidence of coronavirus remains high in large cities in
Kazakhstan, such as Astana and Almaty.

At the beginning of the pandemic, the key
epidemiological and clinical characteristics, detection
methods and the load of the spread of the emerging
respiratory pathogen were uncertain. The record of the
clinical and epidemiological characteristics of the first

Methods

Study population. This study was a prospective
study that included 122 patients with COVID-19
confirmed by PCR with varying degrees of severity and
who were on outpatient treatment, and 50 patients who
were hospitalized with signs of COVID-19 pneumonia
but with a negative PCR result in Astana, the capital
of Kazakhstan (Figure 1). Further, close contacts of
confirmed and probable cases were also included in the
study. A follow-up of cases and their close contacts was
conducted from November 26, 2020 to February 15,
2021.

All primary cases were selected from the
database of confirmed cases of the Ministry of Health
of the Republic of Kazakhstan; data on close contacts
were reported by the cases themselves.

Inclusion criteria: patients' own wishes and
signing of informed consent to participate in the study.
There were no restrictions by age.

Exclusion criteria: refusal of patients or their
caregivers to participate in the study or death of the
participants.

At baseline clinical and epidemiological data
were collected by interview at the time of hospitalization
or during the home visit. For those who were in self-
isolation the interview was conducted by telephone.
Self-reported age, gender, nationality, occupation, the
number of family members living in the same house
together with the case, date of the contact with potential

patient were helpful to understand COVID-19 and the
spread of the disease in countries.

The symptoms collected from patients were
similar to those of influenza. The assessment of
epidemiological characteristics consisted of determining
the month of illness onset and its relationship to
previous travel to other countries, as well as the
diagnosis of disease after hospitalization [4].

Then the base and effective reproductive
numbers were calculated to characterize the virus.

Studies to collect information about the main
clinical and epidemiological characteristics of the Sars-
Cov-2 were conducted in different countries but not in
Kazakhstan. The aim of this study was to examine the
main virial characteristics in Kazakhstani population
as well as the secondary attack rate among close
contacts of confirmed and probable COVID-19 cases
living in the same household.

The results of the study would play a major
role in decision-making and policy measures as at the
national and at international levels. The experience
of Kazakhstan will provide scientists with an overall
picture of the spread of the virus in Kazakhstan as a
country of the Central Asia. This would help to compare
different countries and continents to undertake further
actions to combat the virus in the case of new waves of
COVID-19.

This study aimed to assess the incidence of
the secondary attack rate among close contacts of
confirmed and probable COVID-19 cases living in the
same household in Astana, Kazakhstan.

case, comorbidities, symptoms and date of their
occurrence, travels were collected by the questionnaire.
Questionnaire forms used in the study were specially
developed by the World Health Organization for
COVID-19 cases and their close contacts.

In addition, blood was drawn from cases and close
contacts to verify the potential presence of COVID-19
by ELISA on days 1 through 7 after a positive PCR
result and after inclusion in the study, as well as on
days 14-21 of follow-up. Total antibody count of IgM
and IgG antibodies to COVID-19 were determined by
ELISA test. At the same time ELISA was not the basis
for the categorization of the participants as it was PCR
test. ELISA test was performed only to confirm the
diagnosis of COVID-19.

Computed tomography was undertaken for
hospitalized patients with COVID-19 pneumonia.

Variables of interest / Outcomes. Confirmed case
- a person with laboratory confirmation of COVID-19
infection, irrespective of clinical signs and symptoms.

Probable case - a patient who meets clinical
criteria of COVID-19 and epidemiologically linked to a
of case, has a typical chest imaging findings suggestive
of COVID-19 but the PCR is negative.

Primary case (or index case) - an individual who
tests positive for 2019-nCoV and has the earliest onset
date in a particular setting for household. Cases with
onset dates less than 24 hours from the onset date of
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the primary case are considered to be “co-primary”
cases.

Secondary case - a contact who becomes a
case with positive test result 24 hours or more after
the latest positive test date of the primary and/or co-
primary case; or with onset of symptoms 24 hours or
more after the latest onset date of the primary and/or
co-primary case.

Close contact — a person who lives in the
same household with a COVID-19 case or a probable
COVID-19 PCR-negative COVID-19 case.

Statistical ~ analysis. The  variables  were
summarized as mean with standard deviation and
frequency as a percentage.

Chi-square test was used to analyze the data.

Data were entered using Microsoft Excel and
analyzed by the R program. A demo version of SPSS

17.0 and MedCalc Portable was also used to analyze
the data.
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Figure 1 - Flow chart of cases of COVID-19 and household contacts
Note: PCR - polymerase chain reaction test for COVID-19 is a molecular test that analyzes your upper respiratory
specimen, looking for genetic material (ribonucleic acid or RNA) of SARS-CoV-2, the virus that causes COVID-19.
ELISA - enzyme-linked immunosorbent assay also referred to as the serology test. The antibody test can assist with
precision diagnoses as well as characterization of the spread and prevalence of the disease.

Results

172 COVID-19 cases were included in this study,
of them 122 were confirmed cases and 50 were probable
cases. The mean age of the total sample was 49.0 years
(SD 17.3), the mean age of confirmed cases was 46.5
(SD 15.6), and probable cases was 55.3 (SD 19.7). The
min-max age range was between 0 and 90 years.

The mean age of contacts of confirmed cases was
34.5 (SD 17.4), and contacts of probable cases was 44.8
(SD 19.2).

Among primary confirmed cases there were 60
males (49.2%), and 62 females (52.8%). Among primary
probable cases the number of males and females was
equal to 25 (50%). Among COVID-19-positive contacts
there were 93 males (43.9%), and 119 females (56.1%).
Among probable cases the number of males was 38
(36.9%), females were 65 (63.1%).

The main  demographic
characteristics are presented in Table 1.

and clinical

Table 1 - Demographics, baseline characteristics, and clinical outcomes of 172 patients with COVID-19

Patients (n=172)
Age, years

Mean (SD) 49,01

Range 2-89
<39 56 (33%)
40-49 29 (17%)
50-59 29 (17%)
60-69 42 (24%)
>70 16 (9%)

Sex

Female 87 (51%)
Men 85 (49%)
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Table 1(Continuation) - Demographics, baseline characteristics, and clinical outcomes of 172 patients with COVID-19

Patients (n=172)
Occupation
Self-employed 8 (5%)
Employee 80 (47%)
Unemployed 22 (13%)
Retired 52 (30%)
Student 6 (3%)
Child 4 (2%)
Chronic medical illness
Cardiovascular diseases 30 (17%)
Malignant tumor 2 (1%)
Respiratory system diseases 5 (3%)
Obesity 39 (23%)
Diabetes 8 (5%)
Chronic renal diseases 5 (3%)
Nervous system diseases 1 (0.6%)
Hospitalized 118 (67%)
Admission to intense care unit 1 (0.6%)
Clinical outcome
Remained in hospital 56 (33%)
Discharged 62 (36%)
Died 1 (0.6%)

The average number of household members was
2.83 (0.96), 2.74 for primary confirmed and 3.06 for
primary probable cases (1.03 and 0.74, respectively).
The mean number of contacts per case was 1.83 (0.96),

for confirmed PCR positive cases - 1.74 (1.03) contacts
and for probable PCR negative cases - 2.06 (0.74)
contacts (Table 2).

Table 2 - Number of households with PCR + and PCR - results

Total number of patients 172

PCR positive 122

PCR negative 50
Average size of households 2,83
PCR positive 2,74
PCR negative 3,06
Average size of contacts per one patient 1,83
PCR positive 1,74
PCR negative 2,06

Clinical ~Characteristics. The most common follow-up period, the most common symptoms similar

symptoms among the patients included in the study
were cough 70%, loss of appetite 63%, fever 63%, loss
of smell 56%, and fatigue 56%. The least common
symptoms were vomiting 2%, diarrhea 7% and nausea
8%.

Among 50 hospital cases, 44 cases (26%) had
manifest COVID-19-associated pneumonia according
to computed tomography assessment.

On days 14-21 of follow-up, patients noted the
occurrence of the following symptoms of the disease:
the most common were fatigue 92%, headache 62%,
persistent cough 45%, and fever 43% (Table 3).

In probable cases at the beginning of the

to confirmed cases were fever 90% (p=<0.001), cough
78.0% (p=0.11), difficulty breathing 63.3% (p=<0.001),
chills 60% (p=<0.001) and loss of appetite 94%, loss of
smell 90% and taste 64%.

The most frequent symptoms among contacts of
confirmed and probable cases within 7 days of follow-
up were headache 57.1% and 89.3% (p=<0.001), fatigue
55.2% and 90.3% (p=<0.001), loss of smell 47.6% and
60.2% (p=0.02) and muscle pain 36.3% and 92.2%
(p=<0.001).



Journal of Health Development, Volume 4, Number 49 (2022)

Table 3 - Clinical characteristics of 172 patients with COVID-19 at admission and during 14-21 days of supervision

PCR-positive cases, N=122 PCR-negative cases, N=50 p-value
At admission
Fever (>38°C) 63 (51.6%) 45 (90.0%) <0.001
Sore throat 43 (35.5%) 22 (44.0%) .18
Cough 82 (67.8%) 39 (78.0%) 11
Rhinorrhea 38 (32.5%) 0 (0.0%) <0.001
Shortness of breath 22 (20.0%) 31 (63.3%) <0.001
Chills 38 (31.1%) 30 (60.0%) <0.001
Vomiting 4 (3.3%) 0 (0.0%) .23
Nausea 13 (10.7%) 0 (0.0%) 0.02
Diarrhea 12 (9.8%) 0 (0.0%) 0.02
Headache 73 (59.8%) 6 (12.0%) <0.001
Rash 1 (0.8%) 0 (0.0%) .32
Muscle ache 41 (33.6%)) 3 (6.0%) <0.001
Joint ache 29 (23.8%) 0 (0.0%) <0.001
Loss of appetite 61 (50.0%) 47 (94.0%) <0.001
Nasal bleeding 2 (1.6%) 0 (0.0%) 44
Fatigue 90 (73.8%) 6 (12.0%) <0.001
Loss of smell 52 (43.0%) 45 (90.0%) <0.001
Loss of taste 47 (38.8%) 32 (64.0%) 0.002
Altered state of consciousness 1 (0.8%) 0 (0.0%) .32
Other neurological signs 1 (0.8%) 0 (0.0%) .32
14-21 days
Fever (>38°C) 54 (44.3%) 20(40.0%) .36
Sore throat 17 (14.3%) 14(28.0%) 0.02
Cough 57 (47.5%) 21 (42.0%) .34
Rhinorrhea 14 (11.7%) 15 (30.0%) 0.003
Shortness of breath 29 (24.2%) 16(32.0%) 17
Chills 53 (44.2%) 20 (40.0%) .40
Vomiting 3 (2.5%) 0 (0.0%) .31
Nausea 8 (6.7%) 0 (0.0%) 0.07
Diarrhea 7 (5.8%) 0 (0.0%) 0.09
Headache 61 (50.8%) 45 (90.0%) <0.001
Rash 1 (0.8%) 0 (0.0%) .32
Conjunctivitis 1 (0.8%) 0 (0.0%) .32
Muscle ache 36 (30.3%) 6 (12.0%) 0.01
Joint ache 19 (16.0%) 1 (2.0%) 0.01
Loss of appetite 48 (40.3%) 20 (40.0%) .46
Fatigue 108 (90.0%) 50 (100.0%) 0.01
Cramping 2 (1.7%) 0 (0.0%) 44
Loss of smell 24 (20.0%) 0 (0.0%) <0.001
Loss of taste 16 (13.3%) 0 (0.0%) 0.008
Other neurological signs 2 (1.7%) 0 (0.0%) .44

On days 14-21 of follow-up, headache 60.6% and
9.7% (p=<0.001), and fatigue 87% and 100% (p=<0.001)
respectively, persisted in the close contacts of confirmed
and probable cases (Table 4).

The percentage of contacts of confirmed cases
with symptoms of the disease was 92% (195), 88.1%
(177) of contacts showed symptoms between 0 and 11
days after contact with the cases. In general, 2.5%

(3 households) had no symptoms. The percentage of
households with asymptomatic primary contacts (i.e.,
contacts that developed symptoms earlier than cases or
after 12 days or more) and who presented positive PCR
or ELISA results was 7.4% (9 households).
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Table 4 - Clinical characteristics of contacts of PCR-positive and PCR-negative cases on 0-7 days and on 14-21 days

of supervision
Contacts of PCR-positive cases, Contacts of PCR- negative ;
N=212 cases, N=103 p-value
0-7 days
Fever (=38°C) 54 (25.5%) 75 (72.8%) <0.001
Sore throat 54 (25.5%) 61 (59.2%) <0.001
Cough 56 (26.4%) 59 (57.3%) <0.001
Rhinorrhea 100 (47.4%) 72 (69.9%) <0.001
Shortness of breath 8 (3.8%) 62 (60.2%) <0.001
Chills 93 (43.9%) 54 (52.4%) 0.09
Vomiting 3(1.4%) 0 (0.0%) 27
Nausea 9 (4.2%) 0 (0.0%) 0.03
Diarrhea 11 (5.2%) 0 (0.0%) 0.02
Headache 121 (57.1%) 92 (89.3%) <0.001
Muscle ache 77 (36.3%) 95 (92.2%) <0.001
Joint ache 54 (25.5%) 3 (2.9%) <0.001
Loss of appetite 43 (20.3%) 1(1.0%) <0.001
Loss of smell 101 (47.6%) 62 (60.2%) 0.02
Loss of taste 53 (25.0%) 53 (51.5%) <0.001
Fatigue 117 (55.2%) 93 (90.3%) <0.001
14-21 days
Fever (=38°C) 12 (5.8%) 0 (0.0%) 0.01
Sore throat 19 (9.1%) 0 (0.0%) 0.001
Cough 13 (6.3%) 1(1.0%) 0.04
Rhinorrhea 28 (13.5%) 0 (0.0%) <0.001
Shortness of breath 3 (1.4%) 1 (1.0%) 42
Chills 15 (7.2%) 1 (1.0%) 0.02
Nausea 2 (1.0%) 0 (0.0%) .40
Diarrhea 3 (1.4%) 0 (0.0%) 42
Headache 126 (60.6%) 10 (9.7%) <0.001
Conjunctivitis 1 (0.5%) 0 (0.0%) .35
Muscle ache 11 (5.3%) 0 (0.0%) 0.02
Joint ache 5 (2.4%) 1 (1.0%) .34
Loss of appetite 17 (8.2%) 0 (0.0%) 0.004
Loss of smell 25 (12.0%) 0 (0.0%) <0.001
Loss of taste 10 (4.8%) 0 (0.0%) <0.001
Fatigue 181 (87.0%) 103 (100.0%) <0.001

Among contacts of probable cases, 98.1% (101)
showed some form of coronavirus infection symptoms,
and 87.3% (89) developed symptoms between 0 and
11 days after contact with a symptomatic case (Table
5. All households of probable cases had at least one
contact with symptoms and only 12% (6) households
had no symptomatic primary contacts at the follow-up
visit. Only 3 contacts of primary confirmed cases who
had PCR and ELISA had all negative PCR and ELISA
results and were asymptomatic. One contact had no
positive PCR results and no symptoms, but he refused
to do ELISA.

Therefore, among 315 contacts of confirmed and
probable cases, 311 people (98.7%) had at least one
indicator of COVID-19.

All 4 contacts who did not manifest any sign of
COVID-19 belonged to the 4 primary confirmed cases.
These 4 households had other family members who had
either a positive PCR or a positive ELISA test. This
proves that SARS-CoV-2 virus transmission occurred
in all households.
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Table 5 - Number of contacts of PCR positive and PCR negative cases with and no symptoms

Contacts of PCR-positive cases, N=212

Contacts of PCR-negative cases,
N=103

Number of contacts with symptoms

195 (92%)

101 (98.1%)

Number of contacts presenting
symptoms on 0-11 days after contacting

177 (88.1%)

89 (87.3%)

the case
Number of households with no 3 (2.5%) 0 (0.0%)
symptoms in contacts
Hospitalized contacts 5 (2.4%) 1 (1.0%)

Discussion

The study of the spread of coronavirus infection
among close contacts living in the same household
provides a unique opportunity to study infection and
transmission because there is often a clearer and more
fixed exposure to the source of infection [5,6].

The most common symptoms of COVID-19 are
fatigue, cough, headache, fever, and loss of appetite
[7,11].

Our results show the high infectiousness of the
virus within the family. They are consistent with the
stochastic transmission model of SARS-CoV-2 where a
small proportion of cases are responsible for most of the
secondary transmission [12].

It is also worth taking into account potential
factors that increase the chances of transmission in the
family, such as certain symptoms and severity of the
disease in a COVID-19 case [13], as well as physical
factors, such as the size of the home and the number of
rooms, which can affect the ability of family members
to maintain physical distance in the home.

It is also important to note that the number
of people living in the same household in our study
was small, which influenced the results. Thus, a high
secondary attack rate (SAR) in a household but a modest
reproductive number suggests that transmission is due
to a relatively small number of high-risk contacts. A
high SAR in the household also suggests that the risk
of intra-household transmission is lower, otherwise the
observed Rt would have been greater.

Hence, our study showed that it was extremely
difficult to prevent the development of secondary cases

Conclusion

The probable COVID-19 cases received indirect
confirmation of an infectious etiology associated with
SARS-Cov-2 infection because about half of their close
contacts were PCR-test positive and more than 80%
had antibodies to the virus in their blood.

The study showed that COVID-19 disease had
clinical symptoms for both primary and secondary
cases, most of which had COVID-19 symptoms to
varying degrees.

Among the confirmed index cases, the most
frequent symptoms were fatigue, cough, headache,
fever, and loss of appetite.

The secondary attack rate was 98.7%. All
close contacts lived in the same space as the cases.
Coronavirus infection after contact with a COVID-19
case among contacts of confirmed cases appeared at
92% and 98.1% among probable cases. Manifestation of
the disease was confirmed by PCR and ELISA tests. In
general, our results indicate a high infectiousness of the

among close contacts living in the same space as the
source of infection, since the vast majority of contacts
had evidence of secondary infection by either PCR or
ELISA.

Limitations. Data collection for the study was
performed by means of a questionnaire survey of
primary confirmed and probable cases and their
close contacts, in which physicians of different levels
(inpatient and primary care medical organizations)
participated. Symptom questionnaires were filled
out in person during hospitalization, as well as by
telephone interview at the outpatient level, which
could have affected the reliability or completeness of
the data collected, given the lack of respondents’ time
to talk, as well as errors due to the need to recall the
facts from the past.

In addition, the sensitivity and specificity of
laboratory testing by PCR and ELISA methods are
not one hundred percent, so sporadic classification
errors are possible. However, this did not affect the
conclusions of the study.

Moreover, there is a possibility that the link
established between primary and secondary cases for
some of the secondary cases may be erroneous, since
no study of the causative agents (SARS-CoV-2 viruses)
to establish similarities and differences between them
has been conducted. A secondary case could have been
contracted not through contact in the household from a
primary case, but at work or in another mass gathering
place.

COVID-19 among close contacts within the households.

Ethical aspects. Before starting the study, all
documents, including the research protocol and data
collection questionnaires, underwent expert review
and received positive approval from the Local Ethics
Commission of the NJSC Astana Medical University,
Minutes of Meeting No. 9 of 09.09.2020.

Patients were included in the study only after
they received full information about it and gave written
voluntary consent to participate.

All information collected concerning the health
status of patients is provided with confidentiality in
accordance with the Law of the Republic of Kazakhstan
dated May 21, 2013 N 94-V “On Personal Data and
Their Protection” and Article 28 of the Code of the
Republic of Kazakhstan “On Public Health and Health
Care System”.

Before the study began, the entire research team
signed a non-disclosure agreement.
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Tylingeme

Kipicne. Kazakcmanda COVID-19 ungexyusicolHbly aarauksl sxcardativl 2020 xcvlarsl 13 Haypvizda mipkeadi. Bacmankvioa naiida
604FaH pecnupamop/iblK namozeHoi aHbikmay adicmepi meH mapa.y dapesiceci 6eszicis 60106l

Bya 3epmmeydiy makcamul KazakcmanHbly AcmaHna KaaacwiHoa 6ip yil wapyawsiasiFeiHda mypamsid COVID-19 pacmanaraH dtcame
bIKMUMA HCAFOALAaPbIMEH JHCaKbiH 6aliiaHbicmap apacsiHoa Katimaaama ycmamaaapobly yxcuitiein 6arasay 60106bl.

ddicmepi. IIpocnekmusemi 3epmmeyee 172 xamovicywwl eHei3indi: 122 pacmanaraH sicoHe apmypJi ayblpavlk dapedicecindezi 50
6enziciz COVID-19 scardativl, condali-ak oaapdviy 2020 xcviarsl 26 kapawadan 2021 ceiarul 15 aknanra detiin Acmana KaaacwiHoa
(KazakcmaH) aHbIKMaAraH jicaksii 6atiniaHsicmapbl. bapavik kamuicywbiaap Kocy kesinde scaHe 6aKblaayoviy 14-21-wi kywi IITP xcane HPA
masdaynapbimMeH cblHAAObL.

Hamuotcenepi. Ilayuenmmepdiy eki mo6biHda da scui kesdecemin Geazinep kvizba (90%) (p=<0,001), scemen (78,0%) (p=0,11),
MmblHbIC ay0biy KubiHoaybel (63,3%) (p=<0,001), kanmuipay (60%) (p=<0,001). Pacmanaran scardatinap ywin penpodykmuemi Rt muimoi Canbl
1,43 [95% ci=1,27-1,59], vikmuman sxcardatinap ywin 0,96 [95% ci=0,70-1,22] 604061

Kopbimuindel. COVID-19 pacmaaraH sxcaHe bIKMUMaa 1#aroaiiapblMeH molrbl3 6atiiaHbicma 604FaHHAH KelliH uHgekyus deHeeli
catikeciHwe 92% sxcane 98,1% KypaowL.

Tytiin ce3dep: COVID-19, pacmaarau xcardatl, bIkMuMas d#aroatl, muiFel3 6aUAAHBIC, INUIEMUOA02USL.
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Pesome

Beedenue. Ilepsuiii cayuail sapaxcenusi COVID-19 e KasaxcmaHe 6bi1 3apecucmpuposan 13 mapma 2020 2oda. BHavase memodsl
06HapyiceHusl U cmeneHb pacnpocmpaHeHusl 803HUKAOWe20 pecnupamopHo20 NamozeHa 6bL1u HeonpedeeHHbIMU.

Leab uccnedosanus: oyeHuMb Yacmomy 8mopu4HbIX NPUCMYNo8 cpedu 61U3KUX KOHMAKMO8 ¢ N00maeepHc0eHHbIMU U 8epOsIMHbIMU
cayvasmu COVID-19, npoxcusarowumu 8 00HoOM doMmoxossiticmee 8 2opode AcmaHa, Kazaxcmat.

Memodel. B npocnekmugHoe uccaedosanue 6bL1u ekaioveHsl 172 yuacmuuka: 122 nodmeepaicdeHHblx u 50 HeonpedeeHHbIX cayvaes
COVID-19 c pazau4Holl cmeneHblo msijcecmu, a makdice ux 61u3Kue KOHmMakmul, 8blsi6/1eHHble 8 AcmaHe ¢ 26 Hos16ps 2020 2o0a no 15 gpespans
2021 20da. Bce ynacmHuku 6bL1u npomecmupogaHbl ¢ nomowsto I11JP u HPA-ananusos 8o epems ekaroverus u Ha 14-21-ii deHb Hab1100eHUsL.

Pesynemamel. Hau6osee pachpocmpaHeHHbIMU cuMnmomamu cpedu obeux 2pynn nayueHmos 6ulau auxopadka (90%) (p=<0,001),
kawens (78,0%) (p=0,11), 3ampydHeHHoe dbixaHue (63,3%) (p=<0,001), 03106 (60%) (p=<0,001). IppekmusHoe uucsao penpodykmugHblx Rt
02151 nodmeepoicdeHHbIx cayvaes cocmasuo 1,43 [95%/H=1,27-1,59], 015 eeposimHbix cayuaes 0,96 [95% [{H=0,70-1,22].

Bubigodbl. Ilokazamenu uH@UYUpo8aHuss nocae mecHo20 KOHmakma ¢ nodmeepicoeHHbIMU U 8eposimHbiMu cayvasmu COVID-19
cocmasuau 92% u 98,1% coomeemcmaeeHHO.

Kawuessie caosa: COVID-19, nodmeepicdeHHblll cay4atl, eposimHblil cay4atl, mecHble KOHMakmal, 3nU0eMU0A02USl.




