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COVID-19 PREVALENCE AMONG CANCER PATIENTS
IN KAZAKHSTAN
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'«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan

ABSTRACT

Relevance: The new coronavirus infection, COVID-19, has been spreading rapidly around the world since 2019, affecting the healthcare
systems of most countries. According to recent studies, malignant diseases increase the susceptibility to COVID-19 and are a risk factor
for worse clinical outcomes in COVID-19 patients. COVID-19 also increases the risk of disease progression in patients with malignancies.

The study aimed to study the prevalence of COVID-19 among cancer patients in Kazakhstan.

Methods: The analysis included open-access articles published since 2019 and indexed in PubMed, Cochrane, Google Scholar, and
e-Library by keywords “cancer,” “malignant neoplasms,” “COVID-19", “cancer patients,” “mortality risk.” The official statistics data,
medical information systems of the Republic of Kazakhstan (Electronic Register of Cancer Patients, Electronic Register of Inpatient
Patients), and official periodicals on cancer incidence and mortality for 2020-2021 and COVID-19 incidence and mortality for 2020-2022
in Kazakhstan were studied.

Results: In the Republic of Kazakhstan, in 2020-2021, the highest cancer incidence was registered in North Kazakhstan (1.79-1.87%),
Paviodar (1.57-1.63%), Karaganda (1.54-1.53%) and Kostanay (1.53%) regions. The lowest rates were recorded in the Turkestan (0.42-
0.41%), Kyzylorda (0.57-0.59%), Mangistau (0.62%) regions, and the city of Shymkent (0.60%,). The highest cancer mortality in Kazakhstan
was registered in the Turkestan (11.1%), Kyzylorda (10.2%), and Zhambyl (10.02%) regions in 2020, and in the Atyrau (25.4%), Turkestan

(10.68%), and West Kazakhstan (10.30%) regions in 2021.

The mortality from COVID-19 among patients registered for cancer in 2020 was the highest in the city of Astana (1.06%), the Kyzylorda
(0.46%), and Turkestan (0.33%) regions, and in 2021 — in the cities of Shymkent (1.05%) and Astana (1,00%), the Atyrau (0.93%) and West

Kazakhstan (0.94%) regions.

Conclusion: Thus, COVID-19 prevalence among cancer patients and their increased mortality during the pandemic, including the
cases where the main cause of death was not an oncological process but the consequences of the viral infection, evidence the need to adjust
the rules of statistical recording of cancer patients’ morbidity and mortality, the algorithms, and protocols of diagnosis and treatment of

cancer patients.
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Introduction: The new coronavirus infection, COVID-19,
has been spreading rapidly around the world since 2019 [1-
8]. Most patients with COVID-19 have mild or moderate re-
spiratory symptoms [9-15]. However, 13.8% of patients have
a severe form, as they get sick being in critical condition due
to different symptoms of other diseases, which can lead to
multiple organ failure and even death [16-23]. According to
recent studies, patients with COVID-19 and comorbidities of
the endocrine system, heart, kidneys, malignant neoplasms,
and chronic respiratory or neurological diseases are more
likely to have a relatively poor prognosis [24-34].

Cancer is a serious public health issue that threatens
the health of the world’s population [35]. According to re-
cent studies, cancer increases susceptibility to COVID-19
and becomes a risk factor for worse clinical outcomes in
COVID-19 patients [36-43]. Also, it should be noted that
during the pandemic, 44% of worldwide ministries of
health stressed an increase in the inferiority of screening
for cancer diseases, which significantly affected the time-
liness of early diagnosis [44]. However, cancer patients
need a timely diagnosis, examination, and specialized an-
ticancer treatment during and after the pandemic.

In this regard, recent years’ studies aimed to analyze the
data on the incidence and outcome in COVID-19 patients
with malignant neoplasms (MNs). The Global Cancer Obser-
vatory reported 1.8 million new cancer cases and 606,000
new deaths from cancer worldwide in 2020 [45]. According
to the information on COVID-19 morbidity in cancer patients
from Wuhan, China, 12 out of 1524 (0.79%) patients admit-
ted to the oncology department from December 2019 to
February 2020 were infected with COVID-19. It is worth not-
ing that among this group of patients, the infection rate was
higher than the cumulative frequency of all diagnosed cas-
es of COVID-19 registered in Wuhan over the same period
(0.37%) [8]. According to other studies from Wuhan, among
all those infected with COVID-19, approximately 1-2% had
oncological diseases [9-11].

Other studies show a higher prevalence of cancer in
people with COVID-19. Thus, in New York (USA), out of
5700 hospitalized patients with COVID-19, 6% had a con-
comitant oncological diagnosis [12].

In the region of Lombardy (ltaly), 8% of patients ad-
mitted to the intensive care unit (ICU) for COVID-19 ei-
ther had active cancer or were previously treated for can-
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cer and were in remission [13]. Other sources report that
20.3% of deaths from COVID-19 in all of Italy are in pa-
tients with active tumors [14].

Unfortunately, data on the clinical characteristics of
COVID-19-infected cancer patients are currently limited by
sample sizes, such as a retrospective study of 28 COVID-19
cancer patients from three hospitals in Wuhan [17]. Among
the cases, more than half (61%) were men, the median age
of all patients was 65 years, and the most common onco-
logical disease was lung cancer - in 7 (25%) patients. At the
same time, 8 cases of infection are believed to have been
associated with nosocomial transmission of the infection.
Slightly more than half of the patients - 15 (54%) - had
a severe course of the disease, and 6 (21%) were admit-
ted to the intensive care unit. A significantly higher risk of
developing severe complications of COVID-19 was noted
among patients who received anticancer treatment with-
in the last 14 days [17].

Another study included 105 cancer patients hospi-
talized with COVID-19 in 14 hospitals in Wuhan and 536
age-matched patients without a history of cancer (con-
trol group) [18]. Lung cancer was the most common site
(n=22), followed by malignancies of the gastrointesti-
nal tract (n=13), breast (n=11), thyroid (n=11), and blood
(n=9). Compared with patients in the control group, pa-
tients with cancer had higher rates of mortality (odds ra-
tio (OR) - 2.34, confidence interval (Cl) 95%: 1.15-4.77),
hospitalizations in the intensive care unit (OR - 2.84, 95%
Cl: 1.59-5.08), severe COVID-19 (OR - 2.79, 95% Cl: 1.74-
4.41); the likelihood of the need for artificial lung ventila-
tion increased by twofold. It is noteworthy that oncolog-
ical patients, more often than others, were infected with
nosocomial infections (19% vs. 1.5%) and were smokers
(34% vs. 9%). Patients with blood and lung cancers and
metastatic cancers with various cancer locations had the
highest incidence of severe COVID-19.

Another study of the severity of COVID-19 disease in
cancer patients is presented in two New York hospitals’
reports [19]. Of 5,688 patients with laboratory-confirmed
COVID-19, 334 (6%) had cancer, including breast cancer
(n=57), prostate cancer (n=56), lung cancer (n=23), uro-
genital cancer (n=18) and colorectal cancer (n=16) [19].
It was noted that cancer patients aged 66 to 80 years re-
quired lung intubation significantly more often than pa-
tients without cancer (relative risk (RR) — 1.76; 95% Cl:
1.15-2.70); no significant differences were found in oth-
er age groups. At the same time, in cancer patients be-
low 50, the mortality from COVID-19 was five times high-
er than at the same age without cancer (RR-5.01; 95% Cl
1.55-16.2). Interestingly, in elderly patients with cancer,
such a significant difference was not observed compared
with the corresponding control group.

Another New York hospital also noted higher mor-
tality in patients with COVID-19 and cancer [20]. With-

in three weeks, 218 cancer and COVID-19 patients were
identified; of them, 61 died, and the mortality amounted
to 37% in blood cancer and 25% in solid tumors. The lung
cancer in combination with COVID-19 mortality was 55%
(6 out of 11 patients). In age- and sex-matched groups,
among 1090 patients with COVID-19 but without cancer,
from the same hospital and in the same period, cancer
patients’ mortality was twice as high as in patients with-
out cancer (28% versus 14%).

Compared with the general population, the immuno-
suppressive states of cancer patients make them more vul-
nerable to severe complications that can affect the progno-
sis of the disease [38]. In addition to the immunosuppressive
state, the average age of cancer patients is higher than the
age of the general population, which may be another risk
factor for severe COVID-19 [46-47]. Several studies have re-
ported that cancer is a risk factor for patients with COVID-19
due to an immune response that can lead to adverse clini-
cal outcomes [40]. However, it is known from the experience
of virologists and immunologists that immunosuppression
may not always cause serious complications and may even
provide advantages in preventing “cytokine storms,” which
indicate an inadequate response of the patient’s immune
system to a viral infection.

W. Liang et al. [47] reported a cancer prevalence of
1.13% [95% confidence interval (Cl): 0.61-1.65%] among
1590 cases of COVID-19 in China, which is 3. 8 times high-
er than the overall cancer incidence among the Chinese
population (0.29%). In addition, VG Giannakoulis et al.
[37] examined the results of a meta-analysis of system-
atic reviews involving 46499 patients with COVID-19 and
MN and showed that all-cause mortality was higher in pa-
tients with cancer compared to patients without cancer
[hazard ratio ( RR): 1.66, 95% Cl: 1.33-2.07, P<0.0001].

The cancer prevalence in China among COVID-19 pa-
tients was 1.13% and was 3.9 times higher than the over-
all cancer incidence (0.29%) among the Chinese pop-
ulation without COVID-19. At the same time, mortality
among infected cancer patients in China was 28.6% com-
pared with 2.3% among patients with COVID-19 without
cancer [9, 46]. According to the American Association for
Cancer Research in April 2021, mortality from COVID-19
among cancer patients is fixed at 11-35% depending on
location, patient condition, age, etc. [48].

An increase in the number of patients with cancer and
COVID-19 confirms several important clinical care con-
siderations and highlights an urgent need for addition-
al preventive measures and clinical management of such
patients since cancer patients are immunocompromised
and at increased risk of serious complications associated
with COVID-19 (hospitalization in the intensive care unit,
need for mechanical ventilation, or death) [9, 10].

A relatively small sample size limits all existing re-
search on the interaction between COVID-19 and can-
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cer in humans. Therefore, targeted studies of COVID-19
prevalence in patients with MN are required in each
country to study cancer incidence in patients with
COVID-19 and identify a correlation between cancer
and COVID-19.

The study aimed to study the prevalence of COVID-19
among cancer patients in Kazakhstan.

Materials and methods: The analysis included
open-access articles published since 2019 and indexed
in PubMed, Cochrane, Google Scholar, and e-Library by
keywords “cancer,” “malignant neoplasms,” “COVID-19",
“cancer patients,” “mortality risk.” Fifty-two literary sourc-
es were identified and included in the analysis.

The official statistics data, medical information sys-
tems of the Republic of Kazakhstan (Electronic Register of
Cancer Patients, Electronic Register of Inpatient Patients),
and official periodicals on cancer incidence and mortality
for 2020-2021 and COVID-19 incidence and mortality for
2020-2022 in Kazakhstan were studied.

Results: In Kazakhstan, the situation with COVID-19
infection is similar to other countries. Dynamic statistics
(daily and monthly) reflect the trend in COVID-19 deaths
and new infections. Figure 1 shows the dynamics of the
spread of COVID-19 in Kazakhstan from January 2020 to
December 2022, according to official statistics [49].

The main viral load was observed in the summer and
autumn of 2020-2021 and in the winter of 2022 (Janu-
ary-February). These periods coincided with the partial
lifting and weakening of organizational measures to pre-
vent the spread of COVID-19 among the population.

A further (since March 2022) decrease in morbidi-
ty and mortality is due to the development and imple-
mentation of new effective protocols for the treatment of
COVID-19, the introduction of mandatory vaccination of
the population by the resolutions of the Chief State Sani-
tary Doctor “On the organization and implementation of
sanitary, anti-epidemic and sanitary and preventive mea-
sures for COVID-19 in the Republic of Kazakhstan.”

Official information on morbidity and mortality from
oncopathology and COVID-19 in Kazakhstan by regions
[50, 51], with recalculation for the population and analy-
sis of mortality of cancer patients, depending on the in-
dication of the cause of death of the patient in the Elec-
tronic Register of Cancer Patients (ERCP) and Electronic
Register of Inpatient Patients (ERIP), is shown in Tables
1 and 2. Table 1 presents comparative data on mortali-
ty in Kazakhstan from the main disease (oncology or
COVID-19), indicating the number of cancer patients in-
fected with COVID-19 in 2020. The highest cancer inci-
dence was registered in North Kazakhstan (1 .79%), Pav-
lodar (1.57%), and Karaganda (1.54%) regions. The lowest
rates were recorded in the Turkestan (0.42%), Kyzylorda
(0.59%), and Mangystau (0.62%) areas. The highest can-
cer mortality in Kazakhstan was registered in the Turkes-
tan (11.1%), Kyzylorda (10.2%), and Zhambyl (10.02%) re-
gions in 2020.

The mortality from COVID-19 among patients regis-
tered for cancer in 2020 was the highest in the city of As-
tana (1.06%), Kyzylorda (0.46%), and Turkestan (0.33%)
regions, with lower incidence than in other areas.

Table 1 - Information on oncological patients with concomitant COVID-19 disease registered at the dispensary for January-

December 2020
Region Population, Registered in cDa?\acteT Er(;)zna, ST S;ﬁ:ordmg © Deaths from COVID-19,
December, 2020 | ERCP, abs. (%) abs. (%)
abs. (%) U07.1* | U07.2%*
Akmola region 736735 9005 (1.22%) 707 (7.85%) 99 109 12(0.13%)
Aktobe region 881561 7560 (0.85%) 513 (6.78%) 28 88 3(0.03%)
Almaty region 2055274 15549 (0.75%) 1206 (7.75%) 102 204 11 (0.07%)
Atyrau region 645280 4161 (0.64%) 387 (9.3%) 36 44 4 (0.09%)
East Kazakhstan region 1369597 20549 (1.50%) 1642 (8.0%) 412 242 39(0.18%)
Zhambyl Region 1130099 7663 (0.67%) 768 (10.02%) 63 99 2 (0.02%)
West-Kazakhstan region 656844 7531 (1.15%) 634 (8.4%) 112 38 6 (0.07%)
Karaganda region 1376882 21268 (1.54%) 1301 (6.1%) 321 164 4 (0.01%)
Kostanay region 868549 13088 (1.50%) 730 (5.57%) 145 165 10 (0.07%)
Kyzylorda Region 803531 4761 (0.59%) 487 (10.2%) 59 24 2 2 (0.46%)
Mangistau region 698796 4359 (0.62%) 322 (7.38%) 29 68 5(0.11%)
Pavlodar region 752169 11850 (1.57%) 894 (7.54%) 133 198 5 (0.04%)
North-Kazakhstan region 548755 9863 (1.79%) 547 (5.54%) 281 195 6 (0.06%)
Turkestan region 2016037 8472 (0.42%) 942 (11.1%) 32 92 2 8(0.33%)
Almaty 1916822 26560 (1.38%) 1643 (6.18%) 313 137 19 (0.07%)
Nur-Sultan (Astana) 1136156 11546 (1.01%) 808 (6.99%) 252 104 8 (1.06%)
Shymkent 1038152 6526 (0.62%) 649 (9.94%) 36 92 15 (0.22%)
Kazakhstan 18631779 190311 (1.02%) 14150 (7.43%) 2453 2063 199 (0.10%)

Notes: *U07.1 — COVID-19 confirmed by PCR test; **U07.2 - COVID-19 not confirmed by PCR test
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In 2021, high rates of cancer incidence were noted
in North Kazakhstan (1.87%), Pavlodar (1.63%), Kara-
ganda (1.53%), and Kostanay regions (1.53%). The low-
est rates were noted in Turkestan (0.41%), Kyzylorda
(0.57%) regions, and Shymkent (0.60%). The highest
cancer mortality in Kazakhstan was registered in the
Turkestan (11.1%), Kyzylorda (10.2%), and Zhambyl

(10.02%) regions in 2020, and in the Atyrau (25.4%),
Turkestan (10.68%), and West Kazakhstan (10.30%) re-
gionsin 2021.

The fact of increased mortality from COVID-19 on-
cological patients who were registered in the dispen-
sary was recorded in Shymkent (1.05%), Astana, Atyrau
(0.93%), and West Kazakhstan (0.94%) regions (Table 2).

Table 2 - Information on oncological patients with concomitant COVID-19 disease registered at the dispensary for January-

December 2021
Population, Regi di Deaths from | Total patients i the;n,gé:lc;)rding Deaths from
Region December E;gl',“aeg: (;/:) cancer, 2021, |with COVID-19, ° COVID-19,
2021 ! abs. (%) abs. (%) U07.1* | Uo7.2%* abs. (%)
Akmola region 734413 9213 (1.25%) 662 (7.18%) 979 (10.6%) 765 214 49 (0.53%)
Aktobe region 905 355 8000 (0.88%) 521 (6.51%) 550 (6.8%) 373 177 17 (0.21%)
Atyrau region 667 300 4362 (0.65%) | 1110 (25.4%) 392 (8.9%) 267 125 41 (0.93%)
Almaty region 2105195 15672 (0.74%) | 372(2.37%) 1450 (9.25%) 748 702 27 (0.17%)
East-Kazakhstan region 1356911 20760 (1.52%) | 1607 (7.74%) 1132 (5.4%) 678 454 27 (0.13%)
West-Kazakhstan region 665 458 7605 (1.14%) | 784 (10.3%) 729 (9.58%) 697 32 72 (0.94%)
Zhambyl Region 1149136 7777 (0.67%) | 621(7.98%) | 1148 (14.7%) 318 830 33 (0.42%)
Karaganda region 1372199 21066 (1.53%) | 1240 (5.88%) | 2647 (12.5%) 2349 298 133(0.63%)
Kostanay region 858 347 13179 (1.53%) | 738 (5.59%) 1025 (7.7%) 790 235 12 (0.09%)
Kyzylorda Region 826 958 4721 (0.57%) 426 (9.02%) 287 (6.0%) 189 98 40 (0.84%)
Mangistau region 738 861 4570 (0.61%) 368 (8.05%) 246 (5.3%) 142 104 39 (0.85%)
Pavlodar region 747 501 12199 (1.63%) | 825 (6.76%) 1398 (11.4%) 1208 190 47 (0.38%)
North-Kazakhstan region 537787 10073 (1.87) 547 (5.43%) 931 (9.2%) 713 218 28 (0.27%)
Turkestan region 2072804 8704 (0.41%) | 930 (10.68%) 375 (4.3%) 122 253 12 (0.13%)
Nur-Sultan (Astana) 1234312 12581 (1.01%) | 860 (6.83%) 1374 (10.9%) 1168 206 126 (1.0%)
Almaty 2020547 27421 (1.35%) | 1560 (5.68%) | 3284 (11.9%) 2842 442 124 (0.45%)
Shymkent 1109 381 6732 (0.6%) 536 (7.96%) 555 (8.2%) 364 191 71 (1.05%)
Kazakhstan 19102465 |194635(1.01%)| 13676 (7.02%) | 18502 (9.5%) 13733 4769 898 (0.46%)

Notes: *U07.1 - COVID-19 confirmed by PCR test; **U07.2 - COVID-19 not confirmed by PCR test

The presented official statistics raise many ques-
tions. For example, why was the ratio of deaths to cas-
es much lower at the peak of the pandemic (2020)
than in 20217 Apparently, at the height of the pan-
demic (2020), all urgent measures and organizational
measures were directed to fight COVID-19. Screening,
diagnosis and treatment of other diseases, including
cancer, were not carried out as usual. By 2021, most
state public health institutions restored their opera-
tions. However, this temporary delay in diagnosis and
treatment was fatal for some patients. In addition, a
certain part of cancer mortality was “cannibalized”
by COVID-19. This indicates the need to consider the
mortality among oncological patients who died “from
COVID-19" when analyzing oncological statistics.

Discussion: The results of our research are con-
firmed by the data obtained by T.A. Adylkhanov et
al. about 883 patients with cancer and confirmed
COVID-19 who were treated in different regions of Ka-
zakhstan for 2.5 months (from March 13 to May 28,
2020). The authors identified features that are not typ-

ical for other patients with COVID-19, namely: “in addi-
tion to typical symptoms such as cough, fever, weak-
ness, there was also a decrease in breathing, even with
less physical activity, headache, general weakness,
chills, sweating, decreased resistance to physical activi-
ty”; in some, the disease was accompanied by anemia
and hypoproteinemia, which unequivocally negative-
ly affected the immunocompetence and clinical course
of the oncological disease. There is also evidence that
in patients over 60 years of age, COVID-19 was more
severe [51].

To help medical institutions during the pandemic,
cancer societies around the world, in particular the Eu-
ropean Society for Medical Oncology (ESMO), Ameri-
can Society of Clinical Oncology (ASCO), the National
Comprehensive Cancer Network (NCCN), have devel-
oped recommendations to mitigate the negative im-
pact of the COVID-19 pandemic on the diagnosis and
treatment of cancer patients.

Patients with MN are at risk of developing severe
COVID-19 and death from COVID-19. Therefore, vac-
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cination against SARS-CoV-2 should be a preventive
measure. The Kazakh Institute of Oncology and Ra-
diology has developed recommendations for vaccina-
tion against COVID-19 in Kazakhstani cancer patients
based on the recommendations of international or-
ganizations, such as NCCN, MSC, and ASCO, to min-
imize the risk of infection. The guidelines “Vaccina-
tion against coronavirus infection of the population
in the Republic of Kazakhstan” were approved by the
Decree of the Chief State Sanitary Doctor of June 11,
2021, No. 28 “On further measures to prevent corona-
virus infection among the population of the Republic
of Kazakhstan” [52].

Due to untimely diagnosis and treatment, cancer
patients are less likely to get good results from the re-
habilitation complex of antitumor measures. It is also
important to remember that cancer patients are im-
munocompromised and at increased risk of serious
complications associated with COVID-19 (ICU admis-
sion, need for mechanical ventilation, or death) com-
pared with the general population [9, 46]. Current de-
velopments call for pragmatic approaches to treating
cancer patients.

Conclusion: Thus, COVID-19 prevalence among can-
cer patients and their increased mortality during the
pandemic, including the cases where the main cause
of death was not an oncological process but the conse-
quences of the viral infection, evidence the need to ad-
just the rules of statistical recording of cancer patients’
morbidity and mortality, the algorithms, and protocols
of diagnosis and treatment of cancer patients.

The consequences of COVID-19 disease, worsening
the condition of cancer patients, challenge oncologists
to develop effective organizational measures to pre-
vent the spread of COVID-19 in patients with cancer.
However, more specific conclusions require to obtain
the results of studies involving a larger number of ob-
servations.

References:

1. Contini C., Di Nuzzo M., Barp N., Bonazza A., De Giorgio R.,
Tognon M., Rubino S. The novel zoonotic COVID-19 pandemic: An
expected global health concern // J. Infect. Dev. Cries. — 2020. — Vol.
14(3). - P. 254-264. https://doi.org/10.3855/jidc.12671.

2. Tanu Singhal A. Review of Coronavirus Disease-2019
(COVID-19) // Indian J. Pediatr. — 2020. - Vol. 87(4). — P. 281-286.
https://doi.org/10.1007/512098-020-03263-6.

3. Chan K.W., Wong V.T., Wai Tang S.Ch. COVID-19: An Update
on the Epidemiological, Clinical, Preventive and Therapeutic Ev-
idence and Guidelines of Integrative Chinese-Western Medicine
for the Management of 2019 Novel Coronavirus Disease // Am. J.
Chin. Med. — 2020. - Vol. 48. - P. 737-762. https://doi.org/10.1142/
50192415X20500378.

4. Ge H., Wang X., Yuan X., Xiao G., Wang C., Deng T., Yuan Q.,
Xiao X. The epidemiology and clinical information about COVID-19
// Eur. J. Clin. Microbiol. Infect. Dis. — 2020. - Vol. 39. - P. 1011-1019.
https://doi.org/10.1007/510096-020-03874-z.

5. Harapan H., Itoh N., Yufika A., Winardi W., Keam S., Te H.,
Megawati D., Hayati Z., Wagner A.L., Mudatsir M. Coronavirus
disease 2019 (COVID-19): A literature review // J. Infect. Public
Health. — 2020. - Vol. 13(5). - P. 667-673. https://doi.org/10.1016/j.
jiph.2020.03.079.

6. Palacios Cruz M., Santos E., Veldzquez Cervantes M.A., Leén
Judrez M. COVID-19, a worldwide public health emergency // Rev.
Clin. Esp. — 2020. - Vol. 221(1). - P. 55-61. https://doi.org/10.1016/j.
rce.2020.03.001.

7. Velavan T.P., Meyer C.G. The COVID-19 epidemic // Trop. Med.
Int. Health. - 2020. - Vol. 25(3). - P. 278-280. https://doi.org/10.1111/
tmi.13383

8. Cao Y., Cai K., Xiong L. Coronavirus disease 2019: A new se-
vere acute respiratory syndrome from Wuhan in China // Acta Vi-
rol. — 2020. - Vol. 64(2). — P. 245-250. https://doi.org/10.4149/
av_2020_201.

9.Tian S., Hu N., Lou J., Chen K., Kang X., Xiang Z., Chen H., Wang
D., LiuN., Liu D., Chen G., Zhang Y., Li D., Li J., Lian H., Niu S., Zhang
L., Zhang J. Characteristics of COVID-19 infection in Beijing // J. In-
fect. — 2020. — Vol. 80(4). — P. 401-406. https://doi.org/10.1016/j.
jinf.2020.02.018.

10. Pascarella G., Strumia A., Piliego C., Bruno F., Del Buono R.,
CostaF., Scarlata S., Agrd F.E. COVID-19 diagnosis and management:
a comprehensive review // J. Intern. Med. — 2020. - Vol. 288(2). - P.
192-206. https://doi.org/10.1111/joim.13091.

11.LiL.Q., Huang T., Wang Y.Q., Wang Z.P., Liang Y., Huang T.B.,
Zhang H.Y., Sun W., Wang Y. COVID-19 patients’ clinical character-
istics, discharge rate, and fatality rate of meta-analysis // J. Med.
Virol. = 2020. - Vol. 92(6). - P. 577-583. https://doi.org/10.1002/
jmv.25757.

12.JinY., Yang H., JiW., Wu W., Chen S., Zhang W., Duan G. Share.
Virology, Epidemiology, Pathogenesis, and Control of COVID-19
// Viruses. — 2020. - Vol. 12(4). — P. 372. https://doi.org/10.3390/
v12040372.

13. Lake M.A. What we know so far: COVID-19 current clinical
knowledge and research // Clin. Med. (Lond). — 2020. - Vol. 20(2). - P.
124-127. https://doi.org/10.7861/clinmed.2019-coron.

14. Yu J., Chai P., Ge Sh., Fan X. Recent understandings upward
Coronavirus disease 2019 (COVID-19) // Front. Cell. Dev. Biol. - 2020.
-Vol. 8. - P. 476. https://doi.org/10.3389/fcell.2020.00476.

15. Esakandari H., Nabi-Afjadi M., Fakkari-Afjadi J., Farahman-
dian N., Miresmaeili S.M., Bahreini E. A comprehensive review of
COVID-19 characteristics // Biol. Proceed. Online. - 2020. - Vol. 22. -
P. 19. https://doi.org/10.1186/5s12575-020-00128-2.

16. Dhama K., Khan S., Tiwari R., Sircar S., Bhat S., Malik Y.S.,
Singh K.P., Chaicumpa W., Bonilla-Aldana D.K., Rodriguez-Morales
A.J. Coronavirus Disease 2019-COVID-19 // Clin. Microbiol. Rev. —
2020. - Vol. 33(4). - Art. no. e00028-20. https://doi.org/10.1128/
CMR.00028-20.

17. Guan W.J., Ni Z.Y., Hu Y., Liang W.H., Ou C.Q., He J.X,, Liu L.,
Shan H., Lei C.L., Hui D.S.C,, Du B., Li L.J., Zeng G., Yuen K.Y., Chen
R.C., Tang C.L., Wang T., Chen P.Y., Xiang J., Li S.Y., Wang J.L., Liang
ZJ., Peng Y.X.,, Wei L., Liu Y., Hu Y.H., Peng P., Wang J.M., Liu J.Y.,
Chen Z, Li G., Zheng Z.J., Qiu 5.Q., Luo J., Ye C.J., Zhu S.Y., Zhong N.S.
China Medical Treatment Expert Group for Covid-19. Clinical Char-
acteristics of Coronavirus Disease 2019 in China // N. Engl. J. Med.
- 2020. - Vol. 382(18). - P. 1708-1720. https://doi.org/10.1056/NEJ-
Mo0a2002032.

18.Chan J.F., Yuan S., Kok K.H., To K.K., Chu H., Yang J., Xing F., Liu
J., Yip C.C,, Poon R.W., Tsoi H.W., Lo S.K., Chan K.H., Poon V.K., Chan
W.M., Ip J.D., Cai J.P., Cheng V.C., Chen H., Hui C.K., Yuen K.Y. A fa-
milial cluster of pneumonia associated with the 2019 novel corona-
virus indicating person-to-person transmission: a study of a family
cluster // Lancet. — 2020. - Vol. 395(10223). — P. 514-523. https://doi.
0rg/10.1016/50140-6736(20)30154-9.

19. Bajema K.L., Oster A.M., McGovern O.L., Lindstrom S.,
Stenger M.R., Anderson T.C., Isenhour C., Clarke K.R., Evans M.E.,
Chu V.T., Biggs H.M., Kirking H.L., Gerber S.1., Hall A.J., Fry A.M., Oli-
ver S.E. 2019-nCoV Persons Under Investigation Team; Persons Eval-
uated for 2019 Novel Coronavirus - United States, January 2020 //
MMWR. - 2020. - Vol. 69(6). - P. 166-170. https://doi.org/10.15585/
mmwr.mmé6906e1.

20. Huang C., Wang Y., Li X, Ren L., Zhao J., Hu Y., Zhang L., Fan
G, XuJ.,GuX., ChengZ,YuT, XiaJ., Wei Y., Wu W., Xie X., Yin W., Li H.,
Liu M., Xiao Y., Gao H., Guo L., Xie J., Wang G., Jiang R., Gao Z., Jin Q.,
Wang J., Cao B. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China // Lancet. - 2020. - Vol. 395(10223). - P.
497-506. https://doi.org/10.1016/50140-6736(20)30183-5.

21. Chen N., Zhou M., Dong X., Qu J., Gong F., Han Y., Qiu Y.,
Wang J., Liu Y., Wei Y., Xia J., Yu T., Zhang X., Zhang L. Epidemiologi-
cal and clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study // Lancet. — 2020.
- Vol. 395(10223). - P. 507-513. https://doi.org/10.1016/50140-
6736(20)30211-7.

Oncology and Radiology of Kazakhstan, Ne4 (66) 2022 15



EPIDEMIOLOGIE

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

22. Meo S.A., Alhowikan A.M., Al-Khlaiwi T., Meo .M., Halepoto
D.M., Igbal M., Usmani A.M., Hajjar W., Ahmed N. Novel coronavirus
2019-nCoV: prevalence, biological and clinical characteristics com-
parison with SARS-CoV and MERS-CoV // Eur. Rev. Med. Pharmacol.
Sci. — 2020. - Vol. 24. - P. 2012-2019. https://doi.org/10.26355/eur-
rev_202002_20379.

23. Singh A., Shaikh A., Singh R., Singh A.K. COVID-19: From
bench to bedside. // Diabetes Metab. Syndr. — 2020. - Vol. 14(4). - P.
277-281. https://doi.org/10.1016/].dsx.2020.04.011.

24. Espinosa O.A., Zanetti A.D.S., Antunes E.F., Longhi F.G., Ma-
tos T.A., Battaglini P.F. Prevalence of comorbidities in patients and
mortality cases affected by SARS-CoV2: a systematic review and me-
ta-analysis // Rev. Inst. Med. Trop. Sao Paulo. - 2020 - Vol. 62. - Art.
no. e43. https://doi.org/10.1590/51678-9946202062043.

25. CDC COVID-19 Response Team. Preliminary Estimates of the
Prevalence of Selected Underlying Health Conditions Among Patients
with Coronavirus Disease 2019 - United States, February 12-March
28,2020 // MMWR Morb. Mortal Wkly. Rep. — 2020. - Vol. 69(13). - P.
382-386. https://doi.org/10.15585/mmwr.mm6913e2.

26. Liang W.H., Guan W.J., Li C.C,, Li Y.M., Liang H.R., Zhao Y., Liu
X.Q., Sang L., Chen R.C,, Tang C.L., Wang T., Wang W., He Q.H., Chen
2.5, Wong S.S., Zanin M., Liu J., Xu X., Huang J., Li J.F., Ou L.M., Cheng
B., Xiong S., Xie Z.H., Ni Z.Y., Hu Y., Liu L., Shan H., Lei C.L., Peng Y.X.,
Weil., LiuY., HuY.H., Peng P., Wang J.M., Liu J.Y., Chen Z., Li G., Zheng
Z.J., Qiu S.Q., Luo J., Ye CJ., Zhu S.Y., Cheng L.L., Ye F., Li S.Y., Zheng
J.P., Zhang N.F., Zhong N.S., He J.X. Clinical characteristics and out-
comes of hospitalised patients with COVID-19 treated in Hubei (epi-
centre) and outside Hubei (non-epicentre): a nationwide analysis of
China // Eur. Respir. J. - 2020. — Vol. 55(6). — Art. no. 2000562. https://
doi.org/10.1183/13993003.00562-2020.

27. Wu Z., McGoogan J.M. Characteristics of and important les-
sons from the Coronavirus Disease 2019 (COVID-19) Outbreak in Chi-
na: Summary of a Report of 72 314 cases from the Chinese Center for
Disease Control and Prevention // JAMA. — 2020. — Vol. 323(13). - P.
1239-1242. https://doi.org/10.1001/jama.2020.2648.

28.Zhou F., YuT, DuR., Fan G, Liu Y., Liu Z., Xiang J., Wang Y.,
Song B., Gu X.,, Guan L., Wei Y., Li H,, Wu X., Xu J., Tu S., Zhang Y.,
Chen H., Cao B. Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective cohort
study // Lancet. - 2020. - Vol. 395(10229). - P. 1054-1062. https://doi.
org/10.1016/50140-6736(20)30566-3.

29. Costa de Lucena T.M., da Silva Santos A.F., de Lima B.R., de
Albuquerque Borborema M.E., de Azevédo Silva J. Mechanism of in-
flammatory response in associated comorbidities in COVID-19 // Di-
abetes Metab. Syndr. — 2020. — Vol. 14(4). - P. 597-600. https://doi.
0rg/10.1016/].dsx.2020.05.025.

30. Dayal D. We urgently need guidelines for managing COVID-19
in children with comorbidities // Acta Paediatr. — 2020. - Vol. 109(7).
- P. 1497-1498. https://doi.org/10.1111/apa.15304.

31. Ejaz H., Alsrhani A., Zafar A., Javed H., Junaid K., Abdalla A.E.,
AbosalifK.0.A.,, Ahmed Z., Younas S. COVID-19, and comorbidities: Del-
eterious impact on infected patients // J. Infect. Public Health. - 2020. -
Vol. 13(12). - P. 1833-1839. https://doi.org/10.1016/].jiph.2020.07.014.

32. Chaimayo C., Kaewnaphan B., Tanlieng N., Athipanyasilp
N., Sirijatuphat R., Chayakulkeeree M., Angkasekwinai N., Sut-
thent R., Puangpunngam N., Tharmviboonsri T., Pongraweewan
0., Chuthapisith S., Sirivatanauksorn Y., Kantakamalakul W., Hor-
thongkham N. Rapid SARS-CoV-2 antigen detection assay in com-
parison with real-time RT-PCR assay for laboratory diagnosis of
COVID-19 in Thailand // Virol. J. - 2020. - Vol. 17(1). - Art. no. 177.
https://doi.org/10.1186/5s12985-020-01452-5.

33. Aghagoli G., Marin B.G., Soliman L.B., Sellke F.W. Cardiac in-
volvement in COVID-19 patients: Risk factors, predictors, and compli-
cations: A review // J. Card. Surg. - 2020. - Vol. 35(6). - P. 1302-1305.
https://doi.org/10.1111/jocs.14538.

34. Cheng Y., Luo R., Wang K., Zhang M., Wang Z., Dong L., Li J.,
YaoY., GeS., Xu G. Kidney disease is associated with in-hospital death
of patients with COVID-19 // Kidney Int. — 2020. - Vol. 97(5). - P. 829-
838. https://doi.org/10.1016/j.kint.2020.03.005.

35.Fidler M.M., Bray F., Soerjomataram|. The global cancer burden
and human development: A review // Scand. J. Public Health. - 2018.
- Vol. 46(1). - P. 27-36. https://doi.org/10.1177/1403494817715400.

36. Addeo A., Friedlaender A. Cancer, and COVID-19: Unmask-
ing their ties // Cancer Treat Rev. — 2020. - Vol. 88. - Art. no. 102041.
https://doi.org/10.1016/j.ctrv.2020.102041.

37. Giannakoulis V.G., Papoutsi E., Siempos I.I. Effect of Cancer on
Clinical Outcomes of Patients With COVID-19: A Meta-Analysis of Pa-
tient Data // JCO Glob. Oncol. - 2020. - Vol. 6. — P. 799-808. https://
doi.org/10.1200/G0.20.00225.

38. Dai M., Liu D., Liu M., Zhou F., Li G., Chen Z., Zhang Z., You
H., Wu M., Zheng Q., Xiong Y., Xiong H., Wang C., Chen C., Xiong F.,
Zhang Y., Peng Y., GeS., Zhen B., YuT., Wang L., Wang H., Liu Y., Chen
Y., Mei J., Gao X, Li Z,, Gan L., He C,, Li Z.,, Shi Y., Qi Y., Yang J., Tenen
D.G., Chai L., Mucci L.A., Santillana M., Cai H. Patients with Cancer
Appear More Vulnerable to SARS-CoV-2: A Multicenter Study during
the COVID-19 Outbreak // Cancer Discov. — 2020. — Vol. 10(6). — P.
783-791. https.//doi.org/10.1158/2159-8290.CD-20-0422.

39. Aitken T., Chin K.L., Liew D., Ofori-Asenso R. Rethinking pan-
demic preparation: Global Health Security Index (GHSI) is predictive
of COVID-19 burden, but in the opposite direction // J. Infect. - 2020.
- Vol. 81(2). - P. 318-356. https://doi.org/10.1016/j.jinf.2020.05.001.

40. Desai A., Sachdeva S., Parekh T., Desai R. COVID-19, and Can-
cer: Lessons from a pooled meta-analysis // JCO Glob. Oncol. - 2020.
- Vol. 6. - P. 557-559. https://doi.org/10.1200/G0.20.00097.

41. Cook G., Ashcroft A. J., Pratt G., Popat R., Ramasamy K., Kaiser
M., Jenner M., Henshaw S., Hall R., Sive J., Stern S., Streetly M., Bygrave
C., Soutar R., Rabin N., Jackson G.H. On behalf of the United King-
dom Myeloma Forum. Real-world assessment of the clinical impact
of symptomatic infection with severe acute respiratory syndrome
coronavirus (COVID-19 disease) in patients with multiple myeloma
receiving systemic anticancer therapy // Br. J. Haematol. — 2020. -
Vol. 190(2). - P. e83-e86. https://doi.org/10.1111/bjh.16874.

42. Sharpless N.E. COVID-19 and cancer // Science. - 2020. - Vol.
368(6497). — P. 1290. https://doi.org/10.1126/science.abd3377.

43. Aboueshia M., Hussein M.H., Attia A.S., Swinford A., Miller P.,
Omar M., Toraih E.A., Saba N., Safah H., Duchesne J., Kandil E. Cancer,
and COVID-19: analysis of patient outcomes // Future Oncol. - 2021.
-Vol. 17(26). - P. 3499-3510. https://doi.org/10.2217/fon-2021-0121.

44. Xabap 24. B BO3 Hazeanu COVID-19 yepo3ou 014 607bHbIx
pakom [Xabar 24. V VOZ nazvali COVID-19 ugrozoj dlya bol’'nyx ra-
kom (in Russ.)] https://24.kz/ru/news/in-the-world/item/525870-v-
voz-nazvali-covid-19-ugrozoj-dlya-bolnykh-rakom. 04.02.2022.

45. Siegel R.L., Miller K.D., Jemal A. Cancer statistics, 2020 // CA
Cancer J. Clin. - 2020. - Vol. 70(1). - P. 7-30. https://doi.org/10.3322/
caac.21590.

46. Mohamadian M., Chiti H., Shoghli A., Biglari S., Parsamanesh
N., Esmaeilzadeh A. COVID-19: Virology, biology, and novel laborato-
ry diagnosis // J. Gene. Med. — 2021. - Vol. 23(2). - P. e3303. https://
doi.org/10.1002/jgm.3303.

47. Liang W., Guan W., Chen R., Wang W., Li J., Xu K., Li C,, Ai Q.,
LuW., Liang H., Li S., He J. Cancer patients in SARS-CoV-2 infection: a
nationwide analysis in China // Lancet Oncol. — 2020. - Vol. 21(3). - P.
335-337. https://doi.org/10.1016/51470-2045(20)30096-6.

48. Sengupta R., Zaidi S.K. AACR Cancer Progress Report 2021:
Discovery Science Driving Clinical Breakthroughs // Clin. Cancer Res.
—-2021. - Vol. 27(21). - P. 5757-5759. https://doi.org/10.1158/1078-
0432.CCR-21-3367.

49. Coronavirus-Monitor.info. Statistics on the development
of the Covid-19 coronavirus pandemic in Kazakhstan [Corona-
virus-Monitor.info. Statistika razvitiya pandemii koronavirusa
Covid-19 v Kazaxstane (in Russ.)]. https://coronavirus-monitor.info/
country/kazakhstan/. 10.12.2022.

50. Find How.org. Demographic statistics of Kazakhstan. Pop-
ulation dynamics over the past 12 months by regions and cities of
Kazakhstan based on statistical data [Find How.org. Demogra-
ficheskaya statistika Kazaxstana. Dinamika chislennosti nasele-
niya za poslednie 12 mesyacev v razreze oblastej i gorodov Kazax-
stana na osnove statisticheskix dannyx (in Russ.)]. https://findhow.
org/2649-onlayn-schetchik-chislennosti-naseleniya-kazahstana.
html. 10.12.2022

51. Adylkhanov T.A., Kaidarova D.R., Belikhina T.I., Rakhmanku-
lova A.M., Uagyzkhankyzy Zh., Andreeva O.B. Clinical features of
coronavirus infection among patients with oncological diseases in
the Republic of Kazakhstan // Science and Healthcare. — 2020. No.
5(22). - P. 5-17 [Adylxanov T.A., Kajdarova D.R., Belixina T.I., Rax-
mankulova A.M., Uagyzxankyzy Zh., Andreeva O.B. Klinicheskie oso-
bennosti koronavirusnoj infekcii sredi pacientov s onkologicheskimi
zabolevaniyami v Respublike Kazaxstan // Nauka i Zdravooxrane-
nie. — 2020. N°5(22). - S. 5-17 (in Russ.)]. https://doi.org/10.34689/
SH.2020.22.5.001.

52. Resolution of the Chief State Sanitary Doctor. On further
measures to prevent coronavirus infection among the population
of the Republic of Kazakhstan: approved on June 11, 2021, No. 28
[Postanovlenie Glavnogo gosudarstvennogo sanitarnogo vracha. O
dal’nejshem provedenii mer po preduprezhdeniyu zabolevanij koro-
navirusnoj infekciej sredi naseleniya Respubliki Kazaxstan: utv. 11
iyunya 2021 goda, N° 28 (in Russ.)]. https://adilet.zan.kz/rus/docs/
D21RRA00028

16 Oncology and Radiology of Kazakhstan, Ne4 (66) 2022



&CQ)KBZ'OR EPIDEMIOLOGIE

AHJIATITIA

KA3BAKCTAHJA KATEPJII ICIKTEPI AP HAYKACTAPJIA COVID-19 KECEJIIHIH TAPAJIYbBI
C.K. Menbaes'

1«Ka3ak OHKONOrUs eHe paauomnorus FeinbiMu-3epTTey MHCTUTYTbI» AK, Anmarsl, KasakcTaH Pecnybnmkace

Oszexminizi: COVID-19 scana koporasupycmuik unpexyusicol 2019 dcoinioan bacman Oykin onemee me3z mapanbin, KonmezeH en0epoiy 0eHcay-
TIK cakmay scylienepine ocep emmi. XKaxwvinoa scypeizineen sepmmeyiep Kamepii aypyowiyy 6oryst COVID-19-2a cesimmanovigmol apmmuipamul-
uoin orcone COVID-19-6en ayvipean emoenyuiiepoe KIUHUKATBIK HOMUNCENEPOIH Hauwapiaysl Kayniniy gaxmopel exenin kepcemmi. CoHOail-ax,
Kamepi aypyaapol 6ap naykacmapoa COVID-19-0viyy 601yb1 aypyobly oputy Kaynin apmmuslpaobl.

3epmmeyoin maxcamot — Kazaxcmanoa kamepii iciei oap nayxacmapoa COVID-19-0viy mapanyvin sepmmey.

AQoicmep: Doebuemie wony sxcacay ywin 2019 dncviroan bacman awviy Koaxcemimoinikmezi sxcomHe eblivlmu Hcapusnianbimoaposiy PubMed,
Cochrane, Google Scholar, e-Library depexxopiapvinoa unoekcmenzern makanianapea, «obwvipy, «kamepiui icikmep (Kl)», « COVID-19», «onko-
JIOUATIBIK, HAYKACMAPY, «ONIM KAYni» Kinm co30epi bouvinuia manoay scypeizinoi. Kasakcman PecnyOnukacvinbly pecmu cmamucmukacblibl,
MeouyuHnanelk aknapammaulk, xcytenepiniy (OHIT, CHOT) swcone pecmu mep3imoi bacwvlivimoapuinsiy Kazaxcmarnoazor 2020-2021 suc.oc. kamepai
aypynapoan scone 2020-2022 oc.oic. COVID-19-0an coipkammanyurslivlk nen onim-jcimim ootivinua oepexmepi 3epmmendi.

Homuorcenepi: 2020-2021 2020-2021 swcoinoaper Kasakeman Pecnyonuxacvinoa KIA-men coipkammanywvlivly kepcemriwmepi Coamycmik
Kaszaxcman (1,79-1,87%), Ilasnooap (1,57-1,63%), Kapazanowi (1,54-1,53%) oscone Kocmanaii (1,53%) obavicmapeinoa ey scoeapul 6010vl. Eny
memenei kopcemxiwmep Typricman (0,42-0,41%), Kvizviiopoa (0,59%), Manavicmay (0,62%) obavicmapeinoa swcone Lllvivkenm xanacvlHoa
(0,60%) baiixanow. 2020 srcotivr KP-0a Kl-0en 6oramuin onim-oicimin Typricman (11,1%), Kvizvinopoa (10,2%) sicone JKambuvin obnvicmapwinoa
(10,02%), an 2021 srcoiner Ameipay (25,4%), Typxicman (10,68%) owcone Bamvic Kazaxeman (10,30%) obnvicmapuinoa ey scozapot 60106

Onronoeusinwix aypy ootivinua oucnarncepnix ecenme mypearn COVID-19 naykacmapuwinan 6onamoin oxim - scimim 2020 scolivt ew dcozapot 60106.

2020 dHcwibl OHKONOLUATBIK aypy OOlbIHWA Jucnancepix ecenme mypean Haykacmapoviy COVID-19-0an 6onamoein enim-scimimi Kepcem-
Kiwi Acmana Kanaceinoa (1,06%), Koizvinopoa (0,46%) scone Typkicman (0,33%) obavicmapuinoa scone 2021 sucvinvt Llvivkenm Kanacuinoa
(1,05%), Acmana kanaceinoa (1,00%), Ameipay (0,93%), bameic Kazakcmarn (0,94%) obnvicmapuinoa dcozapst 60106l

Kopvimuinowt: Ocvinativia, onxonocusnwi naykacmap apacvinoa COVID-19 mapanyer sccone nanoemust kezinoe onapovly o1iMiHiy apmybl,
OHbIH [WiHOe ONIMHIN He2i3el cebebi OHKONOSUSBIK NPOYecc emec, 8UPYCMbIK UHEKYUAHbIY canoapsl OON2aH KHa20aunapod, Cmamucmukaibly
ecenke Ay epeoicesiepine my3emynep eneizy.OHKOIOSUSIbIK, HAYKACMAPObLY aypYUlanOblK NeH OXIM-JICIMIM, OHKOIOSUSIbIK HAYKACMAPObl OUASHOC-
MUKAnAy JcoHe emoey aneopummoepi Mern Xammamaiapbl.

Tyitinoi cozoep: COVID-19-6en ayvipean emoenywinep, KBU, kamepni icikmep (Kl), onxonocusnvlk naykacmap, oaim-scimim Kayni.

AHHOTANUSA

PACITPOCTPAHEHHOCTD COVID-19 Y BOJIbBHbBIX CO 3JIOKAYECTBEHHbBIMUA
HOBOOBPA3OBAHUSAMMU B KASAXCTAHE

C.K. Menbaes'
'AO «Kasaxckuii Hay4Ho-1CCrea0BaTENbCKMIA MHCTUTYT OHKOMOTAM 1 paguonorny, Anvatel, Pecnybnuka Kasaxcrax

Axmyansnocmy: Hosasn koponasupycnas ungexyuss COVID-19 ¢ 2019 e. cmpemumensHo pacnpocmpanunacs no 6cemy Mupy, oKade 6u-
AHUe HA cucmembl 30pagooxpanenus bonvwuncmea cmpan. Heoasnue ucciedosanus nokazanu, 4mo Haiuuue 310KauecmeeHno2o 3a001e6anus
nosviwaem socnpuumyusocmv k COVID-19 u sensiemes ¢hakmopom pucka yxyouienus KiuHudeckux ucxo0os y nayuenmos ¢ COVID—-19. Takoce,
nanuuue COVID-19 y 60nbHbIX CO 310KAUECMEEHHBIMU 3A00I€BAHUSMU NOGBIULAENT PUCK NPO2PECCUPOBAHUS 3AD0IeBAHLSL.

Lenv uccnedosanusn — uzyuenue pacnpocmpanennocmu COVID-19 y 6onvnvix pakom 6 Kasaxcmane.

Memoowi: Ilposeden ananrusz cmametl, onybauxkosannvix ¢ 2019 200a, Haxo0sWuUxXcs 8 OMKPLIMOM 00CHYne U NPOUHOEKCUPOBAHHBIX 8 Oa-
sax oannvix PubMed, Cochrane, Google Scholar, e-Library, no xiwouesvim crnoeam «paxy, «snokaudecmeeHnHvle Hogoobpasosanus (3HO)»,
«COVID-19», «oHkono2uueckue 60abHbiey», «PUCK cmepmHocmuy. H3yuenvl OanHbie 0QuUyuaibHo cmamucmurki, MeOUYUHCKUX UHDOPMAYUOH-
noix cucmem Pecnybnuxu Kasaxcman (OPOB, OPCE) u ouyuanshuix nepuoouieckux usoanuil no 3a601e6aemocmu u CMEPmMHOCU Om 310Kade-
cmeennbix 3abonesanuti 3a 2020-2021 22. u no 3abonesaemocmu u cmepmuocmu om COVID-19 — 3a 2020-2022 22. ¢ Kazaxcmarne.

Pesynomameut: Iloxkazamenu Ilokazamenu 3abonesaemocmu 3HO 6 Pecnyonuxe Kasaxcman 6 2020-2021 2e. Ovinu naubonee evicokumu 6 Cege-
po-Kazaxcmanckoii (1,79-1,87%), Ilasnooapckoii (1,57-1,63%), Kapaeanounckoti (1,54-1,53%) u Kocmanaticxkoii oonacmsax (1,53%). Camvle nuzkue
nokasamenu 6vinu ommeuenst 6 Typkecmanckou (0,42-0,41%), Kvizvinopounckoii (0,57-0,59%), Maneucmayckoii (0,62 %) ooracmsax u 2. [llvimkenm
(0,60%). Cmepmnocmos om 3HO 6 PK 6vina nauboiee svicokoui ¢ 2020e. 8 Typrecmanckoii (11,1%), Kvizviiopouncrkoii (10,2%) u Kambwiickoii 06-
aacmsx (10,02%), 6 20212. — 6 Amvipayckoii (25,4%,), Typkecmanckoii (10,68%) u 3anaono-Kasaxcmanckoii (10,30%) obracmsx.

Cmepmuocmo om COVID-19 6onbHbix, cOCmosiguiux Ha OUCRAHCEPHOM yueme no oHkozabonesanuio, ¢ 2020 2. bvlia Haubosee 8biCOKOIL 8 2.
Acmana (1,06%), Keizvinopounckou (0,46%) u Typkecmanckoui (0,33%) ooracmsx, 6 20212. — 6 2. [Lvimkenm (1,05%), e. Acmana (1,00%), Amoi-
payckoti (0,93%) u 3anaono-Kasaxcmancroii (0,94%) obracmsx.

3aknwouenue: Takum obpasom, yposenv pacnpocmpanennocmu COVID-19 cpedu onkonocuyeckux 60abHbIX U NOBbIUEHUE UX CMEPIMHOCMU
8 Nepuo0 NaHoeMuu, 6 MOM HUCle 8 CAYUAAX, 20€ OCHOBHOU NPUHUHOU cMepmu Dbl He OHKOJIOSUYECKUL NPoYecc, a NOCIe0Cmaus nepeHeceHHoll
BUPYCHOU UHPEKYUU, CBUOCENbCMBYIOM, YO Mpebyemcs HeCmi KOPPEeKMuebl 8 Npasuild CMamucmuyecko2o yiema 3a001e6aemocmu u cmepm-
HOCU OHKONO2UYECKUX OONIbHBIX, AN2OPUMMBL U NPOMOKOIbL OUASHOCIUKY U IeYeHUsL OHKOIOUHECKUX OONbHBIX.

Knrwouesvie cnosa: pax, snokauecmsennvie Hosooopaszosanus (3HO), COVID-19, onxkonozuueckue 60abHble, pUCK CMEPIMHOCHIU.
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