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Abstract

The pandemic of the COVID-19 coronavirus infection, which is caused by a new strain of coronavirus — SARS-CoV-2, has
caused a rapid increase in the number of cases and high mortality worldwide. Comorbid patients are the most vulnerable group with a
particularly high risk of adverse outcomes. The widespread introduction of vaccination helps to reduce the severity of the course and
complications of a new coronavirus infection.

The purpose of this research is to conduct a comparative analysis of the effectiveness of vaccines against COVID-19 in
patients hospitalized with a comorbid background and a severe course of the disease.

Methods. Analysis and analysis of previously published studies by foreign and domestic authors, statistical analysis of medical
records of 212 patients undergoing inpatient treatment with SARI.

Results. In the course of the conducted analysis in the group of vaccinated patients, despite the fact that initially all were
comparable with each other in terms of the severity of lung tissue damage, as well as the presence of concomitant pathology, the
severe course of the disease and deaths amounted to 7%. They were discharged for further observation at the outpatient stage
with an improvement of 93% of patients. Whereas in unvaccinated patients the mortality rate was 16.1%, 83.9% of patients were
discharged with improvement. The duration of hospitalization in vaccinated patients was much shorter, averaging 7 days, whereas in
non-vaccinated patients hospitalization lasted 12 days.

Conclusions. According to the conducted research, the Russian Sputnik-V showed a statistical advantage. A negative trend
of severe disease course was revealed among unvaccinated patients with a comorbid background.The results obtained allow us to
assess the high importance of vaccination to reduce the lethal outcomes of COVID-19.
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Introduction

According to the World Health Organization
(WHO), the emergence of viral diseases poses a serious
threat to public health. Over the past two decades, several
epidemics caused by viruses such as severe acute
respiratory syndrome coronavirus (SARS-CoV) from
2002 to 2003, H1N1 influenza in 2009 and Middle East
respiratory syndrome coronavirus (MERS-CoV) in 2012
have been described as cases that have had a significant
impact on global health [1-3].

Since WHO announced the global SARS-CoV-2
pandemic, the virus responsible for COVID-19 has
spread to 223 countries with more than 281 million cases
and more than 5.4 million deaths worldwide. The United
States has the highest number of SARS-CoV-2 infections
and COVID-19-related deaths, followed by Brazil and
India. In fact, COVID-19 was the third leading cause of
death in the United States in 2020 after heart disease and
cancer: about 375.000 deaths were reported. The current
WHO estimate of global mortality from COVID-19 is 2.2%.
However, the mortality rate is influenced by factors such
as age, concomitant pre-existing conditions and the
severity of the disease, and it varies significantly between
countries [4].

People of all ages are at risk of contracting this
infection and severe illness. However, patients aged =60
years and patients with concomitant diseases (obesity,
cardiovascular diseases, chronic kidney disease, diabetes,
chronic lung disease, smoking, cancer, patients with whole
organ transplantation or hematopoietic stem cells) have an
increased risk of developing severe COVID-19 infection
[5-8]. According to a study conducted by Huang C, the
percentage of COVID-19 patients requiring hospitalization
was six times higher among patients with pre-existing
diseases than among patients without medical indications
(45.4% vs. 7.6%). confirmed cases reported to the CDC
between January 22 and May 30, 2020 [1].

In the studies of Chinese scientists, among 44,672
confirmed cases of infection, the highest mortality was
observed in concomitant diseases of the cardiovascular
system (10.5%), diabetes mellitus (7.3%) [7]. At the
beginning of the pandemic, in April 2020, data from an
American study were published, almost 90% of patients
admitted with COVID-19 had concomitant diseases
[8]. Cardiovascular disease was the most common
concomitant disease (49.7%), followed by obesity (48.3%)
and diabetes mellitus (28.3%) [9].

Material and methods

A retrospective analysis of 212 medical records of
patients with severe coronavirus infection who received
inpatient treatment at the Infectious diseases center of the
Regional Clinical Hospital of the city of Karaganda was
carried out. Of these, 100 patients were vaccinated with
vaccines available in the Karaganda region, both full and
incomplete vaccination cycles. In all cases, polymerase
chain reaction (PCR) was positive for the detection of
SARS CoV-2. These patients were included in the first
(main group). The comparison group (group 2) included
112 patients over the age of 18 who were not vaccinated,
but with comparable lung tissue damage according to
computed tomography and a positive PCR result for
COVID-19, which were selected in a randomized manner
during the same follow-up period (Figure 1).

- Inclusion criteria: confirmed diagnoses of Sars-
Cov-2 by PCR, occurring with complications; age 18 years
and older.

Diabetes mellitus is a factor of the greatest risk of
rapid progression and a negative prognosis of COVID-19.
One of the important mechanisms of this phenomenon is
chronic inflammation, which can contribute to the cytokine
storm, which causes severe cases of pneumonia in
COVID-19 and leads to the death of patients [10,11].

According to 24 retrospective cohort studies
conducted in China from January to May 2020, 5 scientific
databases showed that COVID-19 coronavirus infection
was more severe in obese patients and 40% of them needed
ventilation, especially with a high BMI [7,12]. Already in
early studies on COVID-19, obesity was mentioned as
a factor aggravating the course of coronavirus infection.
It has also been reported that obesity can serve as a
clinical predictor of adverse outcomes, and BMI should be
included as a prognostic factor [8,13].

According to research, vaccination prevents the
severe course of COVID-19: coagulopathy, inflammatory
syndrome and the development of thrombotic
complications. Thus, from the point of view of the authors
of the article, the widespread introduction of vaccination
against COVID-19 will help reduce the severity of the
course and complications of the new coronavirus infection
[14-16].

The effectiveness of vaccination against infection
caused by SARS-CoV-2 may differ depending on a
number of factors: the type of vaccine and the number of
doses, the age of people, the characteristics of the state of
health at the time of vaccination, profession, geographical
region and the incidence rate [17].

Thus, by studying the characteristics of COVID-19
vaccines used in mass immunization in the Republic of
Kazakhstan, it is possible to draw conclusions about their
high effectiveness. According to the presented data of the
literature review, it has been proven that vaccination helps
to reduce the number of deaths from COVID-19, reduces
the risks of severe disease, and helps to limit the rapid
spread of the disease.

The purpose of the study: to conduct a
comparative analysis of the effectiveness of vaccines
against COVID-19 in patients hospitalized with a comorbid
background and severe course of the disease.

- Exclusion criteria: patients without a confirmed
diagnosis of Sars-Cov-2 by PCR, age less than 18 and
pregnant women.

For the analysis of qualitative variables, the
following were used: the Fisher exact test, the criterion of
the likelihood ratio. Since the distributions of quantitative
data differed from the normal one (Kolmogorov-Smirnov
criterion, p <0.05). Median values were used for the
description and the values of the first and third quartiles
were given. The Mann-Whitney U-test was used to assess
the differences. The results of p<0.05 were considered
statistically significant.

Statistical processing was performed
Statistica 10 and Excel for Windows 10.

using
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Total patients with confirmed SARS-CoV-2 (n=212) according to inclusion/exclusion

Vaccinated (n=100)
Hayat — VAX (n=13)
QAZVAC (n=6)
Sputnik — V (n=81)

Patients with risk factors:
cardiovascular diseases,
diabetes mellitus, obesity
(n=78)
Patients without risk factors
(n=22)

Qutcomes of the disease
Improvement (n=93)
Fatal outcome (n=7)

Not vaccinated (n=112)

Patients with risk factors:
cardiovascular diseases,
diabetes mellitus, obesity
(n=106)
Patients without risk factors
(n=6)

Outcomes of the disease
Improvement (n=94)
Fatal outcome (n=18)

Figure 1 - The sample structure of patients and disease outcomes in the study of the effectiveness of
COVID-19 vaccines

Results

The age distribution of patients was as follows: at
the age of 25-45, there were only unvaccinated patients
— 5.2%, there were no vaccinated patients in this age
category, at the age of 46-65, 19.3% were vaccinated,
21.3% were not vaccinated, at the age of 66-75, 18.9%
were vaccinated, while not 14.6% were vaccinated, and
8.9% of people over 76 years of age were vaccinated,
11.8% of unvaccinated patients.

Coronavirus infection was more often reported
in patients over the age of 65, both vaccinated and
unvaccinated. It should be noted that among patients
aged 25-45 years, severe severity of the disease was not
registered in patients receiving inpatient treatment, this is
due to the fact that active vaccination of people of this age
was initiated and in this category of patients the severity
of the disease was mild.

Among vaccinated patients, 53 (53%) women
and 47 (47%) men, 64 (57.1%) women and 42.9% men,
respectively, among unvaccinated patients. Women
prevailed among vaccinated and non-vaccinated patients
in the compared groups.

The result of the study showed that Sputnik-V was
the most common type of vaccine (Table 1). After receiving
two components, 97 patients fell ill with COVID-19,
which was 97%, 3 patients fell ill after receiving the first
component of the vaccine. The median value between
the introduction of the vaccine and hospitalization was
66 days (23.0-98.8), which indicates that the level of
formed immunity does not allow to completely prevent the
disease, therefore, in this study we studied the outcomes
of COVID-19 disease in vaccinated patients.

Table 1 - Percentage of vaccines

Vaccine name n %
Hayat — VAX 13 13.0%
QAZVAC 6 6.0%
Sputnik — V 81 81.0%

The percentage of lung tissue damage according
to the results of computed tomography in patients ranged
from 45% (CT-2) to 95% of the lesion (CT-4). A high
percentage of CT-3 and CT—4 lesions was observed in

unvaccinated patients, which was 35.7% and 64.3%,
respectively, which is 1.8 times higher, which indicates
that the unvaccinated have rapid progression of lung
lesions.

Table 2 - Coexisting diseases during hospitalization with COVID-19

Vaccination status
Coexisting disease Unvaccinated Vaccinated p
n % n %
Absent 6 5.4% 22 22.0%
Obesity 26 23.2% 13 13.0%
0.003

Diabetes mellitus 35 31.3% 28 28.0%
Cardiovascular diseases 45 40.2% 37 37.0%
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It should be noted that the presence of
concomitant pathology was one of the strongest risk
factors for severe course and high mortality in infected
patients (Table 2). Among patients with fatal outcome
among vaccinated patients, 42.8% were CVD diseases,
compared to 55.5% in unvaccinated patients, diabetes
mellitus 28.5% and 27.8%, respectively, with obesity

28.5% and 16.7%, respectively, in unvaccinated patients.
The proportion of people without concomitant diseases
prevailed among the vaccinated (22.0% vs. 5.4% among
the unvaccinated), obesity was more common among the
unvaccinated (23.2% vs. 13.0% among the vaccinated),
the differences were statistically significant (p=0.003).

Table 3 - Use of ALV, NIVs, and humidified oxygen in hospitalized patients with COVID-19

Vaccination status
Indicant Unvaccinated Vaccinated p
n % n %
Without oxygen 0 0.0% 26 26.0%
ALV 18 16.1% 3 3.0%
Types S"Jgggﬁ"aw“’ Concentrator 0 0.0% 44 440% | <0.001

NIV 27 24.1% 4 4.0%

Humidified oxygen 67 59.8% 23 23.0%

An important criterion in determining the severity
of the disease is the need for oxygen support (Table 3).
Thus, 100% of unvaccinated patients received various
types of respiratory support, while 18 patients (16.1%)
were on a ventilator, 27 patients (24.1%) were on a
ventilator, 67 patients (59.8%) were on humidified oxygen.
At that time, 74 patients among those vaccinated needed

Discussion

According to numerous studies, vaccination, even
with an incomplete cycle, prevents the severe course of
the disease [18-20].

In our study, the Russian Sputnik-V showed
a statistical advantage, since most of the vaccinated
received its components. Those vaccinated with Sputnik-V
were more likely to go without oxygen (26% vs. 0%), or
used a concentrator (44.0%), while those who were not
vaccinated at all were statistically significantly more likely
to use ventilation, NIVL and moistened oxygen (likelihood
ratio criterion, p<0.001).

Thus, the duration of treatment in unvaccinated
patients is 1.5 times longer, due to the high percentage of
acute respiratory distress syndrome with the progression of
the inflammatory process in the lungs. Vaccinated patients
were discharged on the 8th day after hospitalization
with improvement and further recommendations for the
outpatient stage.

The analysis of fatal cases showed that among
unvaccinated patients, the mortality rate was 2.3 times
higher compared to vaccinated patients and amounted
to 16.1% and 7.0%, respectively. It was found that
mortality was significantly higher in males (OR=2.09;
95% CI 1.2-3.9; p=0.022) and patients with diseases of
the cardiovascular system (OR=2.77; 95% CI 1.45-5.02;

Conclusions

Based on the above, the following brief conclusions
can be drawn:

1. Vaccination helps to reduce the number of
deaths from COVID-19, reduces the risk of severe
disease, helps to limit the rapid spread of the disease.
Vaccination, even with an incomplete cycle, prevents the
severe course of the disease.

2. The analysis revealed a negative trend in
the severe course of the disease among unvaccinated
patients. This cohort of patients were more often

respiratory support, which is 1.4 times lower. 3 patients
(3%) were transferred to a ventilator, 44 patients (44%) to
an oxygen concentrator, 24 (24%) to humidified oxygen
and 26 patients (26%) without oxygen (Table 3).

Thus, ventilator, ventilator and humidified oxygen
were used statistically significantly more often (p<0.001).

p=0.002). Mortality was significantly lower in vaccinated
patients, which was 7.0% (OR=0.34; 95% CI 0.18-0.67;
p=0.001).

It should be noted that the presence of concomitant
pathology was one of the strongest risk factors for severe
course and high mortality of infected patients. Among
patients with fatal outcome among vaccinated patients,
42.8% were diseases of the cardiovascular system,
against 55.5% in unvaccinated patients, diabetes mellitus
28.5% and 27.8%, respectively, with obesity 28.5% and
16.7%, respectively, in unvaccinated patients.

In this study, we found that vaccination helps
reduce the number of deaths from COVID-19, reduces
the risks of severe disease, and helps limit the rapid
spread of the disease in patients over 65 years of age who
either have concomitant diseases (obesity, hypertension,
diabetes mellitus).

Limitations:

- considering that at the time of the study, the
Sputnik — V vaccine was mainly used, it was not possible
to adequately assess the effectiveness of vaccination with
other vaccines;

- a small sample of patients.

transferred to the intensive care unit, they needed much
more time to stabilize their condition than vaccinated
patients.

3. Despite the fact that initially all patients were
comparable to each other in terms of the severity of lung
tissue damage, as well as the presence of concomitant
pathology, severe disease and fatal outcomes were more
often recorded among unvaccinated patients 16.1%, in
vaccinated patients the mortality rate was 7%.
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Tywningime

KopoHasupycmbiH xaHa wmammbl - SARS-CoV-2 myodbipambiH COVID-19 naHOemusicel Oykin anemoe eniM-XimiMHIiH
ecyiHe cebern 60mdbl. Komopbudmi Haykacmap eH ocan mon 6onbin mabbinadsl xoHe onapda aypyobiH candapbiHaH XafbIMCbl3
HemuxenepdiH Oamy Kayri xofapbl. BakyuHayusnay wapanapbl XaHa KOPOHasupyCmblK UHMEKUUSHbIH ayblprbifbl MeH
ackblHynapbiHbIH memeHOeyiHe biknan eme bacmadsbi.

3epmmeydiq makcambi: aybip arbiMOarbl xoHe KoMopbudmi ¢hoHbl 6ap xedern pecriupamopribik UHGheKYUsIMEH cmayuoHapFra
myckeH HaykacmapOa COVID-19-ra kapcel ezineeH sakyuHaHbliH muimdinigiHe canbicmbipmarbsl manday xypaisy.

9dicmepi. Lllemendik xsHe omaHObIK asmopnapObiH bYpbiH XapusinaHFaH 3epmmeyrnepiH manday xoHe manday,
ayblp arbiMOarbl Xedern pecriupamopriblK UHheKyussMeH cmauyuHapra emoeneeH 212 HaykacmblH MeOuyuHanblK xasbanapbiHa
cmamucmukarblk manoay.

Hamuxenep. BakyuHayusinaHraH Haykacmap mobbiHOa ypeisinzeH manday b6apbicbiHOa, 6aprnbirbl  6acmarkbida
aypyObiH afbICbl, ©KMe MiHiHIH 3aKbiMOaHybIHbIH aybipribifbl, COHOal-aK Kamap Xypemid namosnoausiHblH 6osybl 6olbiHwa 6ip-
bipimeH canbicmbipmarnsl mypde ykcac 60mdbl. byn monma enim-ximim 7% Kypadsl. HaykacmapObiH 93%-biHbIH xardalbl XaKcapbir,
ambynamopusinbiK Ke3eHee odaH api bakblnayra xa3blnobl. BakuyuHayusinaHbaraH HaykacmapOa enim-ximim 16,1%-0bl Kypaca,
onapodbiH 83,9%-biHbIH XaFdallbl xakcapObl. BakyuHayusinaHraH HaykacmapOa aypyxaHada xxamy y3akmbifbl opmawa ecerneH 7
KyHOI Kypaca, an eakyuHayusinaHbaraH HaykacmapOa aypyxaHala xamxkaH KyHOepi 12 KyHee co3biiobl.

KopbimbiHObI. 3epmmey Oepekmepi 60olbiHWa cmamucmukasblK apmbiKWbIbIKMbl pecelnik "CriymHuk-V" kepcemmi.
Komopbudmi ¢poHbl bap eakyuHayusnaHbaraH Haykacmap apacbiHOa aypyObiH ayblp arbiMbiHbIH mepic ypdici aHblKmanobl.
Hemuxenep COVID-19 candapbiHaH 6omnambiH eniM-XimimOi azalimy ywiH eakyuHayusiHbIH XofFapbl MaHbI30bibiFbiH baranayra
MyMKiHOIK 6epedi.

TytiH ce3dep: COVID-19, CnymHuk V, sakyuHayusi, inecre aypy, »xedesn pecriupamopiibiK UHGbeKyusiiap.

OueHka adpdpekTMBHOCTU BakLMHbI npotus COVID-19 y nauneHToB, rocnMtann3mpoBaHHbIX C
TAXEeNbIMM OCTPbLIMU PeCnUpPaTOPHbLIMU UHGEKLIMAMMU
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Pe3rome

lMaHdemus kopoHasupycHol uHgekyuu COVID-19, komopyto ebi3bisaem HO8bIU wmaMm KopoHasupyca — SARS-CoV-2,
seunack NPUYUHOU cmpemMumernbHO20 pocma Yucrna 3abonesuiux U 8bICOKOU cMepmHocmu 80 ecem mupe. KomopbudHble nayueHmel
sensromesi Haubornee ysa3gumol epynnol, y Kkomopol puck HebrazonpusmHbix ucxo0o8 ocobeHHO 8bIcoK. LLlupokoe eHedpeHue
saKyuUHayuu crnocobecmayem yMEHbWEHUK MSXXeCMU meYeHUs U OCITOXHEHUU Ho80U KOpOHasupyCcHOU UHGbeKyuu.

Lenb uccnedosaHusi: nposecmu cpasHUMesbHbIU aHanu3 aghghekmueHocmu eakyuH npomue COVID-19 y nayueHmos,
20cnumanuauposaHHbIX ¢ KOMOPOUOHLIM (hOHOM U MsKerbIM medeHuem 3aboresaHus.

Memodbl. Pa3bop u aHanus paHee o0nybruKko8aHHbIX uccriedosaHull 3apybexHbiX U OMeYeCmeEeHHbIX asmopos,
cmamucmuyeckul aHanu3 MeduyuHCKUX kapm 212 nayueHmos, Haxo0aWuxcs Ha cmayuoHapHOM JIeHEHUU C MSKerbIMU OCMpbIMU
pecnupamopHbIMU UHGEKUUSIMU.

Pe3synbmamel. B xo0e npoeedeHHO20 aHanu3a 8 epynne 8akyUHUPO8aHHbIX NayueHmos, HeCMOmps Ha Mo, Ymo nepeuyHo
8ce, bbinu cornocmasumbl dpye ¢ Opy2oM MO BbIpaXXeHHOCMU MOPaXXeHUs JIe204YHOU MmKaHU, a makxe Hamu4yuu corymcmeyouwel
namorsoauu, msixesioe mevyeHue 3abonesaHusi U iemarsbHble ucxodbl cocmasunu 7%. BbinucaHel Ha OanbHeliwee HabrmodeHue Ha
ambynamopHbIl amar ¢ yrnydweHuem 93% nayueHmos. Toe0a KaK y He 8aKUUHUPOBaHHbIX MayueHmos siemarnbHOCmb cocmasurna
16,1%, ¢ ynyqweHuem bbi10 8binucaHo 83,9 % nayueHmos. [1podomKumenbHOCMb 20crumanu3sayuu y 8aKUUHUPOBaHHbIX nayueHmos
20pa300 MeHbwe 8 cpedHeM cocmasuna 7 OHel, mozda KaK y He 8aKUUHUPOBaHHbIX NayueHmos 2ocrnumanusayus rnpodomkanach
12 cymox.

Bb1800bI. 1o 0aHHbIM I'I,DOSe@eHHOZO uccnedosaHusi cmamucmu4yeckoe npeumyw,ecmseo riokasais poccutickutl «CI'IymHUK—V».
BbisieneHa HezamugHasi meHOeHUUsI MsiKeo2o medyeHusi 3abonesaHusi cpedu He 8aKUUHUpoOBaHHbIX rnayueHmos c KOMOpﬁLlaHbIM
¢ghoHom. HonyquHb/e pe3yribmamsbl o380/ M OUeHUMb 8bICOKYH 3Ha4uUMoCmb npoeedeHun 8aKyUuHayuu Orisi CHUXEHUST fiemaribHbIX

ucxodos COVID-19.

Knrovesbie cnoea: COVID-19, CnymHuk V, eakyuHayusi, conymcmeyrowee 3aboresaHue, ocmpble pecrupamopHble
UHekyuu.
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