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Abstract. Respiratory support of patients with pneumonia in the context of the COVID-19 pandemic.
Mirsaliyev M., Kashikova K., Zholdybayeva A. The purpose of this study is to evaluate and analyse existing methods
of supporting individuals suffering from pneumonia due to the coronavirus infection, as well as to find new ones. The
following methods were used in a randomised controlled trial: artificial lung ventilation (ALV), non-invasive ventilation,
oxygen therapy using oxygen masks and nasal cannulas, penetrating ventilation with high oxygen flow, high-flow nasal
oxygen therapy, advantages and disadvantages of such methods. The analysis of a sample of 200 patients aged 18-
80 years, among whom there were both women and men with different levels of severity of the disease, was carried out.
The study showed that the use of penetrating ventilation with high oxygen flow significantly improves blood oxygenation
and reduces the requirement for lung intubation and ALV. However, minimally invasive respiratory support and oxygen
treatment have also proven to be effective methods of respiratory support. When using non-invasive ventilation and
penetrating ventilation with high oxygen flow, higher survival rates and shorter hospital stay were observed in patients
with pneumonia caused by coronavirus infection, compared with the use of ALV. The study revealed that the use of
artificial respiration may result in more severe adverse effects, such as lung barotrauma, so it is recommended to use it
only in the absence of other effective methods of respiratory support. Thus, the results of the study emphasise the need
for an individual approach when choosing a method of respiratory support in patients with pneumonia caused by
coronavirus infection, and also confirm the effectiveness of minimally invasive respiratory aid and high-flow oxygen
penetrating ventilation in the treatment of this pathology.

Pedepar. PecmipaTopHa minTpuMka XBOpPUX HAa NHeBMOHiI0 B ymoBax mnanaemii COVID-19. MipcanieB M.,
Kamixosa K., KoaaudaeBa A. Mema yboeo docniodcennsn — oyinumu ma npoananizy8amu Cy4acHi memoou niompumKu
X60pUX HA NHEBMOHIIO, AKA GUHUKILA 6HACIIOOK KOPOHABIPYCHOI ineryil, a makodc 3uatimu Hogi. Y pandomizoeanomy
KOHMPOAbOBAHOMY OOCTIOHCEHHT BUKOPUCMOBYBAIUCL MAK] MemOoOu. wmyuHa eeHmunayis neeeus (LIIBJI), neineasusna
BEHMUNAYIS, KUCHe8A Mepanisi 3 GUKOPUCMANHAM KUCHEBUX MACOK I HOCOBUX KAHIONb, THBA3UBHA GEHMUNIAYIA 1e2eHIE 3
BUCOKUM NOMOKOM KUCHIO, BUCOKONOMOYHA HA3AIbHA OKCUSEHOMEPANis, BUSHAYANUCH nepedazi ma HeOOoNiKu MAaKux
memoois. [Iposedeno ananiz subipku 3 200 nayicnmie sikom 18-80 poxie, cepeo skux 6yau sk HCIHKU, MAK [ HOLOBIKU 3
PI3HUM cmyneHem MAMCKOCMI 3aX80p108anHsa. J[0CHiOdceHHA NOKA3aN0, WO BUKOPUCMAHHA iH8A3USHOI 8eHMUNAYII 3
BUCOKUM NOMOKOM KUCHIO 3HAYHO NOKPAWLYE OKCU2eHayilo Kposi ma 3menutye nompeoy 6 inmyobayii necenie ma LLIBJI.
OO0Hax ManoiHea3usHa pecnipamopHa NiOMpUMKA ma JiKy8aHHsA KUCHEM MAKOIC GUABUIUCS eDEeKMUSHUMU MemOo0amu
pecnipamoproi niompumku. Ilpu 3acmocysanti HeiH8a3UHOI Ma IHEA3UBHOT 6EHMUNAYIL 1€2eHIE 3 BUCOKUM NOMOKOM
KUCHIO CNOCIMEPIeanucs Ui NOKA3HUKY GUICUBAHOCMI MA MEeHWULl MePMIH nepeby8anHs 6 cmayioHapi nayieHmis i3
NHEBMOHIEI, BUKIUKAHOK KOPOHABIPYCHOIO iHGeKyiero, nopieHaHo 3 eukopucmanuam LLUBJI JJocnioscenns nokasaino,
WO 3ACMOCYBAHHI WMYYHOT 6eHMUNAYIT 1e2eHb, X0ua Ul eqheKMUBHe 8 NeGHUX BUNAOKAX, MOXNCe NPU3BECHIU 00 GUHUKHEHHS
Ceplio3HUX YCKIAOHeHb, cepeo AKUX 00He 3 HaliHebesneuniuux — bapompasma nezensv. Lle YcKIaoHenHs BUHUKAE yepes
HAOMIpHULL MUCK NOGIMPS, AKUL MOHCEe NOWKOONCY8AMU MKAHUHU Ne2eHi8, 0COOIUB0 NPU MPUBATOMY 3ACHIOCY8AHHI
eenmunayii. Takum yuHOM, wmyuHe OUXAHHA NOBUHHO BUKOPUCMOBYBAIMUCA JUlle 8 KPAUHIX 8UNAOKAX, KOMU [HUL
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Memoou pecnipamopHoi nNiOMpUMKY He 0aiomb OANCAHUX Pe3yibmamie abo € HeOOCIYNHUMU 3 IKUXOCh npudun. Omoice,
pe3ynomamu  Q0CAI0NCeHHs YiMKO NIOKPECIIoI0msb  GaNCIUBICMb  THOUBIOYANbHO20 NIOX00y Npu 6ubopi memodie
pecnipamopHoi RIOMPUMKU NAYIEHMIS, SKI CMpa)coarms HA NHEBMOHII0, SUKIUKAHY KOPOHABIPYCHOK [HEEKYIEN.
Heobxionicme pemenvhoi OYiHKU CMAaHy KOJCHO20 NAyieHma nepeo 3acmocy8aHHAM IHEA3UGHUX MemMO0i8 8eHMUNAYLL
CMae KpUMu4HO BANCIUBOIO, 36ANACAIOUU HA PUSUKU, NOG A3aHT 31 wimyuHum ouxanusam. Kpiv moeo, pesyniomamu maxooic
niomeepodiCyoms epekmueHicmy 8UKOPUCTIAHHS MATIOIHBA3UBHOI pecnipamopHoi 00nomMoeuU, 30Kpema 8UCOKONOMOYHOL
KUCHeB0I mepanii, AKa € MeHWl d2pecUSHUM MemoooM i MONCe 3MEHWUMU PUSUK YCKIAOHEHb.

Due to the outbreak of the COVID-19 crisis at the
end of 2019 in Wuhan, China, there was a need in
medical practice to develop effective methods of
treating pneumonia caused by this virus. COVID-19
constitutes an acute respiratory disease triggered by
the SARS-CoV-2 virus. Despite significant progress
in the development of treatments for this disease,
pandemic outbreaks still leave many questions open.
One of the key issues related to the addressing
COVID-19 involves assessing the efficacy of various
respiratory support methods in patients with
pneumonia caused by this virus. Providing
respiratory aid plays a crucial role in managing
critical cases through diverse types of mechanical
lung ventilation like invasive mechanical ventilation
support (IMV), non-intrusive breathing support
(NIV), and high-flow nasal oxygenation (HFNC) [1,
2, 3]. IMV is a medical technique that uses a venti-
lator to aid or fully control a patient’s breathing when
his/her lungs cannot function adequately. It provides
air directly into the lungs through a tube or mask,
either fully supporting the breathing process or
enhancing the patient’s own efforts. This support is
essential in severe respiratory failure, ensuring
adequate oxygen and carbon dioxide exchange while
requiring careful monitoring to avoid complications.

Professional doctors and researchers also inves-
tigate various methods and conduct scientific
research. As a result, it was found that the use of
inhaled anaesthetics can improve gas exchange and
promote rapid recovery of pulmonary function. In
addition, general ventilation of the lungs can be a
viable respiratory aid approach for COVID-19 pa-
tients. Specifically, applying comprehensive lung
ventilation strategies tailored to the individual's di-
sease course and functional status changes can
significantly improve outcomes in patients with
severe coronavirus-induced pneumonia [4]. Howe-
ver, choosing the most suitable respiratory assistance
technique in a particular situation can be difficult, and
requires consideration of many factors, including
clinical indicators, the presence of concomitant
diseases. In addition, amidst the circumstances of the
COVID-19 health crisis, when the number of patients
with severe pneumonia increases significantly, the
healthcare infrastructure faces a potential burden and
lack of necessary medical equipment [5].
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To determine the optimal method of respiratory
support, it is important to conduct research and
analyse the results of clinical trials, literature reviews,
and other sources of information. It is also important
to consider the experience and opinions of practi-
tioners to make informed decisions on the choice of
respiratory support methods in individuals suffering
from coronavirus infection. In this regard, research
conducted in the field of respiratory support is of
great importance for the development concerning the
most efficacious treatment approaches and dimi-
nishing the duration of hospitalisation of patients with
pneumonia [6]. Although SARS-CoV-2 is a new
virus, research and experience with other respiratory
diseases can be useful to determine the optimal
methods of respiratory support. An important aspect
is also the joint use of various respiratory support
methods to achieve the best result. However,
choosing the optimal method of respiratory support in
a particular situation can be difficult, and requires
consideration of many factors, including clinical
indicators, the presence of concomitant diseases [7].

This research aims to analyze and examine various
methods of respiratory support investigated in the
treatment of pneumonia caused by COVID-19. The
paper presents the results of clinical studies, ques-
tionnaires of doctors based on practical experience
working with individuals diagnosed with COVID-19,
accompanied by an evaluation of research papers to
identify optimal methods of support and achieve the
best treatment results.

MATERIALS AND METHODS OF RESEARCH

Examining respiratory assistance for COVID-19
pneumonia is critical, as this severe complication
significantly strains healthcare systems and requires
improved treatment options. In this study, the
methods of scientific cognition given below were
used. Clinical observations: this method was used to
consider the actual practice regarding respiratory
assistance for individuals suffering from pneumonia
due to the coronavirus infection. Observations were
carried out on patients who received respiratory
support to identify the effectiveness of this procedure
and possible undesirable effects. The methods used in
this study include a random controlled sample (RCS)
and a systematic review of the literature. RCS is
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a commonly used method in clinical trials that allows
researchers to compare the effectiveness of different
treatments by randomly assigning participants to
different groups. The process of randomisation for
subgroup division was carried out through a com-
puter-generated randomisation protocol to ensure
unbiased group allocation. This randomisation adhe-
red to a pre-determined protocol. This approach
ensures that the allocation was not completely ran-
dom but followed a systematic protocol designed to
achieve comparability between groups. Within this
research, subjects were divided by chance into either
an non-steroidal anti-inflammatory drugs (NSAID)
group and a HFNC cohort. Data on the homogeneity
of the groups at the beginning of the study were
evaluated to ensure that no significant differences
existed between the subgroups. Factors such as age,
gender, and severity of the disease were balanced
across the groups. A comparative analysis using
ANOVA (for continuous variables) and Chi-square
tests (for categorical variables) was conducted to
confirm homogeneity. A total of 12 patients were
excluded due to various reasons such as hemo-
dynamic instability and non-compliance with
treatment protocols. These patients were excluded
from the final analysis, and their dropout had no
significant effect on the overall study outcomes.

For the RCS, data of patients meeting the inclu-
sion criteria from various medical institutions in
Almaty were collected. Inclusion criteria: age 18 and
above, with a verified positive COVID-19 poly-
merase chain reaction (PCR) test pneumonia, and the
need for respiratory support. Those who had hemo-
dynamic instability, contraindications to NSAIDs or
HFNC and pregnancy were excluded. After receiving
informed following agreement, individuals were
allocated at random to either the NSAID or HFNC
category. The main indicator of effectiveness was the
necessity for IMV, and secondary indicators were the
duration of hospitalisation, duration regarding
intensive care unit (ICU) stay duration and death
rates. Information was gathered via health records
and subsequent visits.

In this study, several statistical analysis methods
were used to ensure the accuracy and reliability of the
results. The primary program used for statistical
analysis was SPSS Statistics (version 27, license
number AZ04335). The presentation of quantitative
data was carried out using mean values and standard
deviations, while qualitative data were presented as
percentages and frequencies. Statistical significance
was determined based on a p-value threshold of 0.05.
To ensure robustness, t-tests were applied for
continuous variables, and Chi-square tests were used
for categorical variables.
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The study included both experimental and
observational methods. In the experimental group,
patients were prescribed NSAIDs as treatment, while
in the control group, other medications were
prescribed. The study involved patients hospitalised
in the period from January to December 2022 in
clinics in Almaty. All patients confirmed the presence
of COVID-19, had symptoms of severe pneumonia
requiring respiratory support and provided autho-
rization to be included in the research. Two hundred
patients with COVID-19 who needed breathing assis-
tance were enrolled in the study. It involved patients
of different ages (from 18 to 80 years), both sexes,
with different levels of severity of the disease (mild,
moderate, severe). Concomitant diseases that may
affect the effectiveness of respiratory support were
also considered. The sample was formed in such a
way that it was as representative as possible and
reflected various cases of COVID-19. Factors that may
affect the results of the study were considered,
including age, gender, severity of the disease, and
concomitant diseases. Thus, the sample of participants
in the research was formed considering the maximum
representativeness and diversity of clinical cases,
enabling the practical application of the findings.

Questionnaire: this method was used to collect
information about the opinions and experience of
medical professionals in the field concerning
breathing aid for pneumonia patients under COVID-
19 circumstances. Questionnaires were conducted by
medical professionals who had experience working
with these patients in order to identify the main
problems and difficulties encountered when using
this procedure. The sample of medical workers for the
survey included specialists of various profiles wor-
king in intensive care and intensive care units, pulmo-
nology, therapy, and other medical institutions in
Almaty, providing breathing assistance for indivi-
duals suffering from pneumonia due to the corona-
virus infection. It included medical workers of both
sexes, aged from 25 to 55 years. The selection criteria
were working knowledge with SARS-CoV-2 patients
and knowledge of the principles of respiratory
support. In total, 100 medical workers were surveyed,
including doctors, nurses, and resuscitators.

The importance of investigating techniques of
breathing assistance for individuals with coronavirus
induced-pneumonia lies in the possibility of optimising
and improving current methods to increase their effec-
tiveness and safety [8]. Clinical observations of 200 ho-
spitalised patients in public and private medical institu-
tions helped to obtain the results of a study on this topic.

All procedures performed in the study were in
accordance with the ethical standards of the institutional
research committee and with the 1964 Helsinki
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Declaration and its later amendments. Ethical approval
for this study was granted by the Ethics Committee of
the Asfendiyarov Kazakh National Medical University.

RESULTS AND DISCUSSION

Findings from research into breath assistance for
pneumonia sufferers amidst the COVID-19 health crisis
were derived from reviewing health records of 200 in-

dividuals admitted to both public and private healthcare
facilities throughout the year 2022, from January to De-
cember. Of the 200 patients, 112 (56%) needed respira-
tory support, which included treatments such as HFNC,
NIV, and IMV. Among these, 112 (56%) patients
needed only HFNC, 54 (27%) patients needed NIV, and
34 (17%) patients needed IMV (Fig. 1).

EIMV — 34 people ®NIV —54 people ®HFNC - 112 people

Fig. 1. Analysis of medical records of 200 patients, who needed respiratory support

Among the patients who needed NIV or IMV, 116
(58%) were male patients, with a mean age of
63.2 years (standard deviation of 12.6 years). These

Cardiovascular dystonia

Diabetes

Hypertension

0% 10% 20%

30%

patients had higher rates of concomitant diseases,
including hypertension (69%), diabetes (40%), and
cardiovascular diseases (37%) (Fig. 2).

37%

40%

69%

40% 50% 60% 70% 80%

Fig. 2. Concomitant diseases in patients who need respiratory support

Among the patients who only needed HFNC, there
were 76 (38%) males, a mean age of 60.4 years
(standard deviation of 13.4 years). These patients had
lower rates of comorbidities than patients who needed
NIV or IMV. A comparative analysis of the
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effectiveness of various methods of breath assistance
of individuals with coronavirus induced-pneumonia
was carried out. Among patients who needed NIV or
IMV, corticosteroid use correlated with a decreased
death rate (28% vs. 38%, p=0.032) and a shorter
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hospitalisation period (mean value of 12.1+£6.9 days
vs. mean value of 16.349.3 days, p<0.001). However,
in patients who only needed HFNC, corticosteroid
application showed no correlation with better health
results. It was found that the use of antiviral drugs
(especially remdesivir) in patients who needed IMV
was associated with a shorter hospitalisation period
(average value of 15.6+8.1 days versus average value
of 20.8+10.3 days, p=0.014) and less need for pro-
longed mechanical ventilation. However, the use of
antiviral drugs did not have a significant effect on
mortality or the need to switch to NIV in patients who
only needed HFNC.

The study also confirmed that earlier initiation of
respiratory support is associated with better results. In
patients requiring IMV, the mean duration from
symptom onset to the onset of IMV was
10.64+4.3 days, while in patients who only needed
HFNC, the mean period from the beginning of
symptoms to onset of HFNC was 6.8+3.6 days. The
results of this study suggest indicating that admi-
nistering HFNC may be a more effective method of
treating  coronavirus induced-pneumonia  than
NSAID. Using a random controlled study, subjects
were divided at random into two cohorts: the first
group was treated with NSAIDs, while the second
underwent HFNC.

The research results showed that participants who
received HFNC exhibited an increased rate of sur-
vival and faster recovery regarding pulmonary
function in comparison to participants in the NSAID
group. Moreover, participants in the HFNC group
also had a lower incidence of complications, such as
thrombosis and infections, than participants in the
NSAID group. The findings verify that utilizing
HFNC therapy offers a viable solution for corona-
virus induced-pneumonia patients requiring respi-
ratory aid. They also point out that the use of non-
steroidal anti-inflammatory drugs may not be the
optimal treatment for coronavirus induced-pneu-
monia. In addition, they are of great practical impor-
tance for healthcare, because they provide additional
evidence in favour of using HFNC therapy as the
main treatment method for individuals with corona-
virus induced-pneumonia who need respiratory sup-
port. They also emphasise the need for additional
research to determine the most effective treatments
for COVID-19 pneumonia, which can significantly
affect treatment outcomes and reduce the risk of
complications and mortality.

An analysis of adverse effects linked to the
utilization of various methods of respiratory support
was also carried out. Among patients requiring IMV,
an elevated frequency of adverse outcomes, including
bacterial superinfection and barotrauma, was found
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than in patients who only needed HFNC or NIV.
Nonetheless, the rate of adverse effects did not signi-
ficantly differ between subjects undergoing NIV and
those requiring solely HFNC. The findings suggest
that proficient handling of breathing assistance for
people with pneumonia triggered by the coronavirus
can markedly influence the success of treatments.
Administering corticosteroids to those requiring NIV
or IMV appears advantageous, and commencing
respiratory aid promptly might lessen the incidence of
complications and mortality in those afflicted with
coronavirus-related pneumonia. Therefore, it is
important to ensure effective management of
breathing assistance in such patients and consider the
most effective treatment methods, including the use
of corticosteroids and early initiation of respiratory
support. This approach can significantly improve
treatment outcomes and contribute to the rapid
recovery of individuals with coronavirus induced-
pneumonia. Other scientific materials also shown that
the use of extracorporeal membrane oxygenation
(ECMO) may be effective in individuals suffering
from pneumonia due to the coronavirus infection with
acute respiratory failure and it cannot be controlled by
standard methods of respiratory support.

M. Schmidt et al. [9] conducted a backward-
looking analysis on the application of ECMO in
23 individuals with coronavirus induced-pneumonia
and severe respiratory distress and revealed that 17
(74%) of those treated with ECMO survived and left
the hospital. However, the use of ECMO has its risks
and may be associated with issues including haemor-
rhage and infections. Thus, ECMO application ought
to be carefully considered and applied only in cases
where other methods of respiratory support are not
effective. Some studies also point to the importance
of an individual approach to patients when choosing
a method of respiratory support. For example,
patients with a high body mass index (BMI) and those
with high CO, levels may need more intensive
breathing support. P. Bertini etal. [10] found that
patients with a BMI of more than 30 who were treated
with ECMO had a higher survival rate than those with
a BMI of less than 30. An important aspect of the
effective management of respiratory support in indi-
viduals suffering from pneumonia due to the coro-
navirus infection is the provision of sufficient
equipment and medical personnel. In the initial stages
of the COVID-19 outbreak, where case counts
increased, in nations like Italy, Spain, the USA and
China, there were problems with a shortage of
equipment, including mechanical fans and ECMO
devices, which made it difficult to treat seriously ill
patients [11, 12, 13]. In addition, overburdened medi-
cal staff may underestimate the importance of starting
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breathing support early or incorrectly apply breathing
support methods, which can lead to worse results.

In general, there are many different methods of
respiratory support for individuals with coronavirus
induced-pneumonia, with the selection of technique
reliant upon the individual characteristics of each
patient. Recalling that employing artificial respiration
is essential should be limited and carried out only if
necessary. Some patients can be successfully sup-
ported without intubation and mechanical ventilation,
including the application of elevated oxygen delivery
or a non-pressurized mask [15]. In addition, it is
important to consider the risks and side effects when
choosing a method of respiratory support. For
example, ECMO deployment could carry risks such
as hemorrhage and microbial infections, and should
be used only in cases where other methods are inef-
fective. An important factor for effective respiratory
support is the provision of sufficient equipment and
medical personnel. In addition, medical personnel
should be trained and prepared to work with various
methods of respiratory support and be able to make
decisions in emergency situations. Ultimately, respi-
ratory support is part of a comprehensive approach to
the managing of coronavirus infection. It is also
important to provide adequate hydration, nutrition, and
supportive therapies such as antibiotics and antico-
agulants to improve treatment outcomes. Additionally,
throughout the COVID-19 health crisis, new methods
of respiratory support were developed by medical
institutions and research groups around the world. For
example, high-flow nasal oxygenation (HFNO) was
developed in Italy and used in many countries, inclu-
ding the USA, Great Britain, and Japan. The extension
of the inhalation time with the support of breathing
using pumping masks was developed in France.

It is possible to use other methods of respiratory
support, such as pressure-regulated volume control
(PRVC), which can provide more precise adjustment
of ventilation parameters for each patient. No-
netheless, further research is required to evaluate the
efficacy of this approach in addressing COVID-19
pneumonia. It’s critical to highlight that the choice of
the method of respiratory support should be based on
the individual characteristics of each patient and their
oxygen needs. Acknowledging concurrent health
conditions and possible complications from the use of
certain methods of respiratory support is essential. It
is important to ensure constant monitoring of the
patient and regularly assess their condition for timely
adjustment of the chosen method of respiratory
support. It should be noted that COVID-19 pneu-
monia can cause psychological consequences in
patients who need support and attention. Restrictions
related to treatment and isolation can increase the
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patients' anxiety and depression rates. Therefore, in
addition to effective treatment of physical mani-
festations of the disease, it is also important to
provide support to patients at the psychological level.

The study of breathing assistance methods for
individuals with coronavirus induced-pneumonia is
critically important because current methods can be
optimised and improved to improve efficiency and
safety. Innovating new techniques and exploring
further research domains in medicine can enhance
comprehension of the illness's characteristics and its
optimal treatment. Various methods, such as artificial
pulmonary ventilation, HFNC, antiviral and antibac-
terial drugs, and proper rehabilitation, are necessary
for effective treatment. However, the individual
characteristics in patient characteristics are vital in
achieving the best result. A comprehensive and diffe-
rentiated approach to treatment is needed, including
monitoring the patient’s condition and responding to
possible complications such as hypoxia, hypercapnia,
and thrombosis. Despite the severe consequences of
COVID-19 for healthcare, medical research helps
find new methods and approaches to the treatment of
pneumonia due to the coronavirus infection, which
enables better treatment results and reduces mortality.
Therefore, it is important to continue to take pre-
cautions for minimizing infection risk, like mask
usage, hygiene, and social distancing.

As a result of the analysis of the literature, it was
found that the topic of breath assistance in pneumonia
during the coronavirus health crisis is one of the most
relevant research areas in medicine. This topic is
being investigated in depth in different countries of
the world, and researchers face a number of problems
related to the choice of the most effective methods of
treatment. The analysis of the literature also revealed
general trends in research, namely: the importance of
timely diagnosis of pneumonia in COVID-19, the use
of HFNC therapies and respiratory support, and the
effectiveness of some antiviral and anti-inflammatory
drugs. However, there are a number of differences
between the studies of different authors. Some re-
searchers suggest that the best effect is achieved when
using certain medications, while others claim that these
same medications do not give the expected result.

L. Gattinoni et al. [16; 17] conducted an examina-
tion of the principal traits and results of 1591 patients
afflicted with SARS-CoV-2 receiving care in ICU
settings (ICU) of the Lombardy region in Italy. The
researchers found that most of the patients were men
over the age of 60 and had at least one concomitant
disease. It was also revealed that mortality among
patients who were in ICU was high, and many of them
required invasive mechanical ventilation. The fin-
dings highlight the need for continued efforts aimed
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at enhancing the administration and therapy for
individuals with COVID-19 at ICU.

C. Karagiannidis etal. [18] also studied the
features of the use of available resources and the
results of management of individuals diagnosed with
COVID-19. Studies were conducted on 10021 pa-
tients who were treated in 920 hospitals in Germany.
Most of the patients were elderly people with con-
comitant diseases and required intensive care and
mechanical ventilation. Mortality among hospitalised
patients was 22%, and only 60% of them were di-
scharged from hospitals. It was also found that the use
of antiviral drugs (for example, remdesivir) and immu-
nomodulators (for example, dexamethasone) was
associated with improved patient survival. Moreover,
the study highlighted notable disparities in treatment
outcomes across facilities, suggesting a necessity for
refining COVID-19 treatment protocols in Germany.

Research by Z. Wu and J.M. McGoogan [19] is
based on an analysis of 72314 COVID-19 cases
described in a report based on data from the Chinese
Center for Disease Control and Prevention revealed
primary COVID-19 symptoms as elevated tempe-
rature, persistent cough, and tiredness, with a
majority exhibiting mild to moderate illness levels.
Yet, a segment experienced critical issues like pneu-
monia, ARDS, and sepsis, underscoring the impor-
tance of prompt interventions like quarantines and
medical support to curb viral transmission [20].

C. Huang etal. [21] analysis of the clinical
profiles of 41 COVID-19 patients from Wubhan,
China, revealed diverse symptoms such as fever,
cough, exhaustion, myalgia, and respiratory issues,
with pneumonia emerging as a prevalent compli-
cation. The study highlights that careful monitoring
of patients’ condition, and taking measures to prevent
the spread of the virus, are important aspects of mana-
ging the COVID-19 pandemic. Observations also
indicated that more severe disease manifestations
were associated with elevated levels of C-reactive
protein and the cytokine interleukin-6, signalling an
intense inflammatory reaction to the infection. These
results helped clarify the identifying coronavirus
clinical manifestations to deepen comprehension of
its pathogenesis in order to develop appropriate
treatment strategies.

In the context of juxtaposing this research's
outcomes with those of other researcers, it can be
noted that in this study, the advantage of using lung
ventilation in a mode with an accurate flow of oxygen
was revealed, compared with the use of other methods
of respiratory support. It has also been shown that
early administration of antiviral treatments can signi-
ficantly reduce the individual’s hospital stay. In
addition, studies conducted within the framework of
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COVID-19 have highlighted the need for rational use
of respiratory support. Insufficient use of non-inva-
sive respiratory support or its delay can lead to
irreversible changes in the lungs and increased
mortality. On the other hand, excessive use of in-
vasive support can lead to the development of compli-
cations such as lung injury, pneumothorax, which
increases the duration of treatment and morbidity. An
interesting conclusion of the study is the fact that the
use of pre-pandemic established protocols for non-
invasive respiratory aid was adapted to serve patients
with COVID-19 and showed positive results in
reducing requirements for invasive breathing assis-
tance and diminishing staying in ICU.

In general, these studies indicate the need for
effective application of breathing support for pneu-
monia patients amidst the COVID-19 outbreak Non-
invasive respiratory support should be rationally
applied as primary therapy for patients with moderate
severity of the disease, while invasive respiratory
support should be reserved for extreme cases and
carefully selected based on individual characteristics
of each patient. In general, the discussion based on
the results of the study confirms that respiratory
support is a key component of managing pneumonia
in the context of the coronavirus crisis. In addition, it
was found in the discussion that it is necessary to
rationally apply respiratory support methods and
individually choose treatment methods, considering
factors such as disease severity, patient age, social
determinants of health, and other personal attributes.
In general, the discussion of the study provides useful
information for medical professionals who are enga-
ged in the treatment of patients. A comparison of the
findings comparing this study's data with findings from
other researchers confirms prior outcomes but also
uncovers variances. The studies by both Kazakh and
foreign researchers were considered, which provided a
more complete view of the current state of the problem.

One of the important points that were noted during
the analysis of the literature is the need for early use of
the role of mechanical ventilation in managing
COVID-19-induced pneumonia. Most studies confirm
that this improves the prognosis of the disease and
reduces mortality. Other methods of respiratory sup-
port were also considered, including the use of oxygen,
non-invasive ventilation, and extracorporeal mem-
brane oxygenation. Notably, the success of these ap-
proaches can differ based on the illness's intensity and
patient-specific factors. One of the methods of breath
assistance, which is widely used in the treatment of
individuals with coronavirus induced-pneumonia, is
IMV. However, despite its effectiveness, IMV can cau-
se some complications, including lung injury, bron-
chial obstruction, and lower respiratory tract infection.
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Another method of respiratory support that can
serve in addressing pneumonia in coronavirus
patients is non-invasive ventilation. This breathing
support method allows oxygen to be delivered to the
patient’s lungs through a mask or nozzle that is placed
on the face or over the nose and mouth. However,
non-invasive ventilation may not be effective enough
in severe cases of pneumonia, and patients may
require IMV. In addition, the extracorporeal mem-
brane oxygenation method can be used in the
administrating of pneumonia in individuals with
coronavirus infections. ECMO serves as a supportive
measure for breathing when IMV is ineffective or
undesirable. In this method, the patient’s blood passes
through a special device that adds oxygen extracting
carbon dioxide before recirculating the blood back
into the patient's system.

The selection of respiratory assistance for
COVID-19 pneumonia treatment ultimately hinges
on various elements such as disease severity, com-
plications, and concurrent health issues. An indivi-
dual approach to each patient is required and the
choice of the method that best suits their needs and
condition. When discussing the results of their
research in the context of other studies on this topic,
the researchers may identify some gaps in knowledge
and areas for further research. The outcomes suggest
further investigation is necessary to ascertain the ideal
oxygen levels and IMV pressures for COVID-19
pneumonia therapy.

Discussing the results in the context of other studies
on this topic is an important step to understand the
relevance and impact of an individual's study on the
contribution of one’s research to the general context of
research on this issue. This allows the authors to better
assess the strengths and weaknesses of their research
and identify opportunities for further improvement and
expansion of knowledge in this area. In addition, when
discussing the problem of respiratory support in
pneumonia, it's critical to consider that some patients
may have additional risk factors that may worsen the
prognosis of the disease. Elderly individuals with
coexisting conditions like heart failure, diabetes, and
COPD, among others, may experience more severe
disease progression and increased complication risks.

Therefore, the management of such patients may
require a more individual and differentiated approach
to the choice of respiratory support regimen. There
are also some doubts about the effectiveness and
safety of some respiratory support methods in pneu-
monia during the COVID-19 pandemic. For example,
HFNC has been claimed to be highly effective, but
some studies indicate that the use of HFNC may
increase the spread of the virus. Furthermore, non-
invasive ventilation's application could heighten virus
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transmission risks and show less efficacy in severe
cases. When choosing methods of respiratory support
in pneumonia during the COVID-19 healthcare crisis,
it is necessary to consider the individual charac-
teristics of the patient, concomitant diseases, the
severity of the disease, and other risk factors. In
addition, the doubts and limitations associated with the
use of certain respiratory support techniques should be
considered and appropriate precautions should be
taken to minimise the risk of spread of the virus.

When analysing publications on the topic of
breathing assistance for coronavirus related pneu-
monia patients, the results obtained by researchers
from around the world were used. For example, the
study by M.A. Martinez [22] was conducted in the
USA and showed that implementing a protocol with
mechanical ventilation and glucocorticoids enhances
outcomes for those with COVID-19 pneumonia.
Moreover, the study by Y.H. Jin et al. [23], conducted
in China, found that the use of inhalation therapy can
significantly improve lung function among indivi-
duals afflicted with COVID-19-induced pneumonia.
In addition, A. Carsetti et al. [24] found that the use
of positive pressure ventilation (PPV) proves to be a
viable respiratory aid for severe COVID-19 pneu-
monia cases. Comparable findings were echoed by
L. Lietal. [25], who showed that the use of PPV leads
to an improvement in oxygen metabolism and a
decrease in death rates among COVID-19 pneumonia
sufferers. However, the study by J. Shang et al. [26]
from China found that the application of antiviral
treatments, such as lopinavir/ritonavir, in combi-
nation with interferon B1b, does not lead to improved
outcomes in patients with pneumonia caused by
COVID-19. This result may be conditioned by the
fact that the virus has already multiplied strongly in
the patient’s body by the time treatment begins.

Overall, the review of literature indicates that
respiratory aid for COVID-19 pneumonia patients is
beneficial, with the selection tailored to disease
severity and patient status. Moreover, protocols for
respiratory support can be refined and enhanced
through ongoing research and insights.

CONCLUSIONS

1. Mechanical ventilation and various respiratory

support techniques have demonstrated substantial
efficacy in treating pneumonia patients during the
COVID-19 crisis. However, each method offers
unique characteristics, and the choice of respiratory
support should be carefully tailored to meet indivi-
dual patient needs. This approach helps to enhance
treatment outcomes, especially in severe cases, where
personalized respiratory support can make a
significant difference.
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2. Artificial lung ventilation remains a cornerstone
for managing severe COVID-19-related pneumonia,
yet other methods, such as non-invasive ventilation
and high-flow oxygen therapy, may serve as effective
alternatives in selected cases. Additionally, the study
found that administering corticosteroids together with
respiratory support benefits those needing more
intensive care, as it correlates with lower mortality
rates and reduced hospitalization times.

3. Evaluating potential risks and side effects
associated with each respiratory support method is
crucial to ensuring effective treatment while
minimizing complications. In particular, mechanical
ventilation is associated with risks such as bacterial
superinfection and barotrauma, necessitating careful
monitoring and prompt response to any adverse
effects. This comprehensive evaluation of each
method's benefits and risks supports better decision-
making and ensures safer patient care.

4. Integrating various forms of respiratory
support, such as combining mechanical ventilation
with non-invasive methods, may offer synergistic
benefits that improve overall patient outcomes. The
study emphasizes the importance of a multifaceted
approach, balancing respiratory support with other
therapies like antiviral drugs and supportive care,

which collectively contribute to improved recovery
rates and reduced complications in patients with
severe respiratory failure.

5. The COVID-19 crisis underscored challenges
in resource management and availability, highli-
ghting the need for an organized and responsive
healthcare system. Ensuring adequate access to
respiratory support devices, trained personnel, and
timely patient care is vital, particularly in high-
demand situations. Future research should continue to
refine therapeutic strategies, explore optimal respi-
ratory support combinations, and enhance healthcare
infrastructure to better manage pandemics and
respiratory health crises.
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