INTENSIVE CARE SERVICE OPTIMIZATION FOR
COVID-19 PANDEMIC IN ALMATY CITY

https://doi.org/10.35805/BSK2023111007

Kuandykov T.
orcid.org/0000-0001-9902-8828
Mutagirov V.
orcid.org/0000-0001-5561-1413
Dostarbayev B.
orcid.org/0009-0004-4547-204X
Agzamov M.
orcid.org/0009-0002-4595-5674
Voronin Y.
orcid.org/0009-0001-0219-7412
Akshikeshov A.
orcid.org/0009-0001-7271-258X
Bidaibai T.
orcid.org/0009-0000-4245-093X
Tolepbergen M.
orcid.org/0009-0004-3427-4023
Sharipov A.
orcid.org/0009-0002-3912-2673

Author for correspondence:

Mutagirov V.V. — anesthesiologist,

Syzganov NSCS,
Almaty, Kazakhstan,
e-mail: mutagirov@gmail.com

Conflict of interest:
The authors declare that they
have no conflicts of interest

Keywords:

COVID-19 pandemic, critical care,
intensive care service organization.

Xart anbicaTblH aBTOP:

Mytarupos B.B. — aHecTe3nosior-

Aapirep, A.H. CbisraHoB
arbliHgarbl YFXO,

Anmarsl K., KazakcraH,
e-mail: mutagirov@gmail.com

Myganaenep KaKTbIFbICbI:
ABTOpnap myaaenep
KaKTbIFbICbIHbIH XXOKTbIFbIH
ManimMaengi

TyiiHgi ce3gep:

COVID-19 naHaemusi, KapKbIHAb!
emAey, KapKbIHAbl eMAey KeMeriH
VibIMAACTbIpY

INTENSIVE CARE SERVICE OPTIMIZATION
FOR COVID-19 PANDEMIC IN ALMATY CITY

Kuandykov T., Mutagirov V., Abdkereev E., Dostarbaev B., Agzamov M.,
Voronin E., Akshikeshov A, Bidaibai T., Tolepbergen M., Sharipov A.

National Scientific Center of Surgery named after A.N. Syzganov,
Almaty, Kazakhstan

Abstract

Since the beginning of the spread of coronavirus infection in the world, the number of infected has
exceeded 102.5 million people, and more than 2.2 million people have died. In Kazakhstan, according
to the world statistics of COVID-19, the 59th place in the number of detected cases of COVID-19 and
the 68th place in deaths from coronavirus was noted. The vast majority of patients with COVID-19 have
a mild or moderate illness, but 5% of those with a critical course of the disease require treatment in an
intensive care unit. The length of stay in the intensive care unit averages 10.8 days, however, in 22.7% of
patients, the duration of treatment in the ICU exceeds 30 days. In order to improve treatment outcomes,
many clinics use a team work methodology that requires a sufficient number of highly qualified medical
personnel. However, due to the shortage of personnel in intensive care units, measures are being taken
to retrain medical personnel of other specialties. At the same time, short training courses do not always
improve the results of treatment in a high quality and lead to a deterioration in the results of most
patients.

Anmatbl KanacbiHga COVID-19 naHgemMmus XargambiHga

KapKblHAbI eMAaeyai OHTalnaHgbipy

KyangbikoB T., MytarupoB B., 96akepeeB E., loctap6aeB b., ArsamoB M.,
BopoHuH E., AKwinkewos A., bugan6ai T., Tenen6epreH M., LLspunos A.

A.H. Cbi3FaHOB aTblHAafbl ¥NTTbIK, FblSIbIMU XUPYPrUAbIK OpTanbifbl,
Anmarbl K., KasakcTtaH

AHpatna

KopoHaBupycTbiK MHGeKLMs TapanraHHaH 6acTarn,ochl yakbiTKa AeliH a/1eM 60VibIHLIA UHGEKLMS
)KYKTbIpFaHgap caHbl 102,5 MJIH agaMHaH acTbl XoHE2,2MJIH agaM KakTbiC 60/14bl. [yYHUEXY3iniK
cTatucTukara coavikec KasakctaH COVID-19 uHQEKUMSCbIHbIH aHbIKTany Xafgaribl 60MbiHLIA
59-opbiHAAa XXoHE KanTbIC 60/1FaH HayKacTap caHbl 60/ibIHLLa 68-0pbiHaa Typ. COVID-19-Abl XXYK TbipFaH
HayKacTapAblH 6acbIM 6eiriHAe aypy XXeHin HeMece opTalla ayblp TypiHAe eTeai, an 5% HaykacTapaa
UHpEeKUMs aca ayblp aFbiMAa eTefi XaHe 6y HayKacTap KapKbIHAbI Tepanus 6eiMLLIeci XarFgavibiHAa
eM anypbl KaxeT eTegi. HaykactapblH KapKbIHAbI Tepanusi 6eniMiueciHae 60/yy3aKTbifbl opTaLla
ecenneH 10,8 KyHAi Kypanabl. [JereHMeH 22,7% HayKacTapAblH KapKbIHAbI Tepanus 6e/iMLLIECIHAE eM
Kabbligay y3aKTbifbl 30 HeMece 0haH Ker KYHAI Kypanbl. KentereH KnMHukanapga eMHiH HOTUXECIH
)KaKcapTy MaKcaTbIHAa KOMaHAasblK XXYMbIC TOCI/iH KO 4aHaAbl by TOCIIMeH KYMbIC aTKapy ofFapbl
6iniKTi MaMaHAap caHbIHbIHXXETKIMIKTI 60/1ybIH KaXeT eTesi. [lereHMeH, peaHumaums 6enimLieciHge
Kagp TanwblbiFbiHa 6aiiaHbICTbl, ©63re MaMaHAbIKTaFbl MeAUUMHAbIK KbI3METKepaepai KavTta
Jdasipnay wapasnapbl atkapblinagbl Kbicka AavibIHAbIK KypCTapbl, 94eTTe,peaHuMaLnssblK KOMEKTIH
canacblH )xaKcapTragbl XXoHe eMAey HOTUXXECIHIH Hallap/iaybIHa 9Keslin COKTbipaibl.

onTumusauums MHTEHCUBHOM Teparnuu B yCnoBuUsaXx

nasHgemum COVID-19 B ropoge AnmaTtbl

KyangbikoB T., MytarupoB B., A6akepees E., [loctap6aes b., ArsamoB M.,
BopoHuH E., AKwinkewos A., bupan6ai T., Tonen6eprex M., LLlapunos A.
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HauunoHanbHbIN Hay4YHbIN LEeHTP Xnpyprum umedn A.H. CbisraHoBa,

r. Anmatbl, KazaxcTtaH

AHHoTayus

C MoMeHTa Ha4ana pacrnpoCTpaHEHWUS KOPOHaBUPYCHOW MHEKLUMM B MUPE, YNCIIO 3aparKeHHbIX
npeBbicuno 102,5 mMaH yenoBek, n 6osiee 2,2 M/IH 4YesoBeK ymepsau. B KasaxcTaHe, cornacHo
mupoBoii ctatuctuke COVID-19, oTmeyeHO 59-e mMecTo o 4uciy BbisiBJEHHbIX ciydaeB COVID-19
M 68-e MecTo Mo CMEPTHOCTM OT KOpOHaBupyca. Y 3Ha4yuTe/lbHOro 60JIbLUMHCTBA MalyUEHTOB,
6onerolynx COVID-19, 3abonieBaHne npoTekaeT B JIErKoW uan cpepHei opme, ofHaKo, y 5% npu
KPUTUYECKOM TeYyeHun 3ab0sieBaHusl, HEO6XOAMMO JIeYEHUE B OTAEEHUU UHTEHCUBHOW Teparuu.
[pofomKNTENbHOCTb NPebbiBaHUS B OTAENEHUN MHTEHCUBHOM Tepanuu cocTaBJisieT B cpegHemM 10,8
[AHS, 04HaKo y 22,7% nayneHToB MPOAO/KUTENIbHOCTb sieyeHnsi B OUT npeBbiwaet 30 gHen. B yensx
YNyuLIEHUs pe3ynbTaToB JIeYEHUS, MHOTUE KIIMHUKU UCMOMb3YIOT METOAMKY 6purafHovi paboTkl,
TpebyroLLest JOCTaTOYHOro YAC/1a BbICOKOKBaIN(PULMPOBAHHOIrO MeANLMHCKOro nepcoHasa. OfHako,
B CBSI3Y C HEXBATKOM KaZpOB B OTAE/IEHUSIX peaHuMalLny, MPUHUMArOTCS Mepbi 10 MepernogrotToBke
MeANLMHCKOro repcoHasnaa Apyrux creynaabHocTed. [Ipy aTOM, KOPOTKME KypCbl MOAMOTOBKU He
BCerga BbICOKOKaYeCTBEHHO yyyLuaroT pe3ynbTaTbl JIeYEHUS U MPUBOASAT K yXYALIEHUIO pe3ysbTaTta

60/1bLUMHCTBA MaLNEHTOB..

Background

In late December 2019, an unusual outbreak
of pneumonia characterized by fever, dry
cough and wasting, as well as gastrointestinal
symptoms in some patients, was recorded at
the South China Seafood Wholesale Market in
Wuhan, Hubei province, China. The outbreak
affected approximately 66% of the seafood
market staff; the market was closed on January1,
2020, after an epidemiological alert was issued
by the local health laboratory on December 31,
2019. However, the following month (January),
thousands of people were involved in an unusual
pneumonia outbreak in China, including many
provinces (e.g., Hubei, Zhejiang, Guangdong,
Henan, andHunan) and cities (Beijing and
Shanghai). It has also spread rapidly to other
countries such as Thailand, Japan, the Republic of
Korea, Vietnam, Germany, the US and Singapore.
The first case of the disease was recorded in
Kazakhstan on March 20, 2020.

As of February 6, 2020, WHO recorded a
total of 28,276 confirmed cases and 565 deaths
in at least 25 countries worldwide. It was later
confirmed to be a new strain of beta coronavirus,
called the 2019 novel coronavirus, similar to the
severe acute respiratory syndrome outbreak 17
years ago(SARS 2003 was caused by a different
beta coronavirus).

The causative agent of the novel coronavirus
infection is thought to be combination of the bat
coronavirus, but its origin is apparently unknown;
it was named SARS-CoV-2 by the International
Committee on Virus Classification on February
11, 2020. At the same time, the World Health
Organization (WHO) decided in 2019 that the
official name of the novel corona virus infection
would be Coronavirus Infections (COVID-19).
Given the widespread and rapid spread of SARS-
CoV-2, the WHO announced on11 March 2020
that aCOVID-19 pandemic had begun.

Many of the efforts being made to prepare
for the pandemic will help buy time to strengthen
the health system and improve the efficiency
of infrastructure but will do little to optimize
the most essential component of health care:
medical and support staff in intensive care units.

Trained multidisciplinary specialists
(intensivists) are needed to deliver healthcare
to critically ill patients. These specialists should
be able to control all problems associated
with complex diseases and comorbidities or
worsening conditions [1].

From open news sources, we know that
in order to reduce the load in the intensive
care unit and protect staff from infection, each
hospital creates separate teams for various
routine but dangerous operations under
coronavirus infection: tracheal intubation teams,
cardiopulmonary resuscitation teams [2, 3],
consultation teams a team for intra-hospital
transportation of critically ill patients, a team
of physiotherapists, etc. At the same time, the
composition and appointment of such teams
is determined by each individual clinic. For
example, in some Chinese hospitals, the tracheal
intubation and resuscitation teams include from
41018 specialists each.

Such an approach requires a large number of
dedicated and well-trained staff. There is also a
debate about the appropriateness of such teams,
believing that a well-equipped specialized kit for
intubation and a ‘point’ for resuscitation would
greatly reduce the need for such a team [4].

Tele consultation centers are mostly
organized by medical faculties or universities.
These centers include specialists from different
disciplines such as intensive care, respiratory,
hematology, neurology, nephrology and
epidemiology. The aims of these centers often
include the development of recommendations
and guidelines as well as consultative support
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[2]. These centers do not provide practicalhelp.

In many developed countries, health systems
are largely private and business-oriented and
there is no unified approach to management. For
example, in the USA, where the health system is
highly decentralized, the lack of a single central
authority to manage and organize health services
has been analyzed as a major disadvantage. On
the other hand, the federal government lacks
sufficient authority to make such decisions and
attempts to centralize the health system on a
voluntary basis are often subject to criticism and
misunderstanding [5].

In the face of an acute shortage of human
resources, many national health authorities have
made some attempts to train health professionals
from other specialties, such as doctors and
nurses, to work in intensive care units. Short-
term, superficial courses aim to quickly train the
maximum number of intensivists. This, as a rule,
leads to a decrease in the quality of intensive care
provided and consequently does not decrease
morbidity and mortality.

All the above activities are usually
decentralized and can only be implemented in
specific clinics. This makes it difficult to assess
the resources of intensive care units across a
city, region or even a country.

In the aspect of the shortage of medical
personnel in intensive care units, in order
to concentrate information on the available
resources and the condition of patients of each
medical institution, in our opinion, the most
effective willbe creation of mobile multi-functional
intensive care teams. These teams include well-
trained intensive care doctors who can provide
coordination, methodological, advisory and
practical assistance in every intensive care unit,
while covering all clinics of a region. For they can
concentrate and analyze information about the
technical, medical, and human resources of each
intensive care unit and collect information about
the condition and dynamics of patients’ state in
these departments.

Such teams have great potential for providing
the listed types of assistance in a timely manner
to optimize the therapeutic, diagnostic, and anti-
epidemic processes in intensive care units.

In the context of the COVID-19 pandemic,
the WHO has set the following tasks for health
systems:1) slow down and stop the transmission
of the virus; 2) ensure optimal care for all
patients; 3) minimize the negative impact of the
epidemic on health systems, social services, and
economic activity.

To solve these problems, to ensure a
timely increase in the volume of clinical and
sanitary-epidemiological measures, the WHO
document “Practical aspects of the organization
of COVID-19 case management in medical
institutions and at home” was prepared with a

BECTHUK XUPYPI'MUN KASAXCTAHA

description of the key actions to be taken in each
of the following transmission scenarios: absence
of cases; sporadic cases; clusters of cases;
spread of the virus among the population.

While most COVID-19 patients have mild
(40%) or moderate (40%) severity disease, about
15% develop severe disease requiring oxygen
support, and 5% have extremely severe disease
(critical) with complications such as respiratory
failure, acute respiratory distress syndrome,
sepsis, septic shock, thromboembolism and/
or multiple organ failure, including acute kidney
and heart damage [6]. Advanced age, smoking [7,
8], and comorbidities such as diabetes, arterial
hypertension, ischemic heart disease, chronic
lung disease, and cancer have been reported as
risk factors for the development of severe illness
and death. The results of multivariate analysis
confirmed that advanced age, a high score by
SOFA scale assessment, and D-dimer> 1 pg /Lare
also risk factors.

The mortality rate of patients in intensive
care units may be as high as 40-61%. In some
regions it may reach up to 90%, despite the use
of high-tech methods of intensive therapy [9, 10,
11].

In addition, providing of intensive care in
some clinics was quite problematic due to the
lack of resources because of very large number
of severe patients.

While COVID-19 has spread globally,
the burden on healthcare system is not
homogenous. Several regions in Italy that have
experienced rapid spread of the virus reported
lack of resources in the healthcare system,
which appears to have contributed to the high
mortality rate [10]. At the same time, clinics in
Canada located in regions with a smaller number
of infected people reported a mortality rate of
resuscitation patients of about 15% [12].

The first reports on patients’ profile came
from the China Center for Disease Control
and Prevention: that of the more than 44,000
confirmed cases of COVID-19, about 81% were
asymptomatic or had mild symptoms such as
cough, fever, fatigue and myalgia. Although home
treatment and self-isolation are appropriate
measures for these cases, 14% developed
severe disease and 5% developed critical illness
requiring ICU hospitalization. Patients with
severe COVID-19 typically have a respiratory
rate > 30 breaths per minute, oxygen saturation
< 93%, and lung infiltrates> 50%, and are at high
risk of clinical deterioration and critical illness,
including acute respiratory distress syndrome.
Hospitalization should be mandatory for patients
who develop severe symptoms; however, ICU
space should be occupied by patients with the
most severe forms, depending on the capacity of
the health care system.

Despite differences in culture and practice
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around the world, most centers report that about
25% of hospitalized patients require transfer to
an ICU [13].

Patients with severe disease should be
closely monitored as rapid progression from
moderate to severe ARDS can occur.

Acute hypoxic respiratory failure is the most
frequent complication occurring in 60-70% of
patients admitted to the ICU. Patients at high
risk of developing ARDS are people over 65 years
of age with high fever (T> 39°C), neutrophilia,
lymphocytopenia, elevated markers of liver and
kidney failure (aspartate aminotransferase,
alanine aminotransferase, creatinine, and
urea), elevated acute phase proteins such
as inflammatory markers (highly sensitive
C-reactive protein, procalcitonin and serum
ferritin) and increased values associated with
clotting function (prothrombin time, fibrinogen,
and D-dimer).

The main criteria for transfer to ICU include
high oxygen demand equal to or exceeding 6—8
L / min to achieve peripheral oxygen saturation
>90-92%, respiratory failure, shock, acute organ
dysfunction, and patients at high risk of clinical
deterioration. However, in many countries, due
to a shortage of beds in intensive care units, it
has generally been the case that only patients
requiring intubation and invasive mechanical
ventilation have been admitted to the intensive
care unit.

In China, Italy and the United States, 70-
90% of patients admitted to the intensive care
unit required invasive ventilation on the very
first day. 65,9% of patients required vasopressor
and inotropic support. Acute renal failure was
observed in 27,1% of patients admitted to the
ICU. At the same time, the average length of stay
of patients in the ICU was 10,8 days. Ay 22,7%
the duration of treatment in the ICU was 30 days
or more.

The COVID-19 pandemic requires more
resources, the replenishment of intensive care
teams with new staff, a reorganization of the
department and a change in protocol. All this
can lead to vulnerability and loss of control over
all professionals. In many cases, intensives
must make their choices based on local politics,
structural resources and team ability [14].

Faced with serious challenges in providing
medical care to patients with COVID-19, many
hospitals around the world have identified the
main problems: insufficient number of beds in
medical institutions; insufficient number of beds
in intensive care units; insufficient number of
intensive care doctors; insufficient number of
nurses in intensive care and intensive care units;
insufficient number of artificial lung ventilation
devices.

The pronounced shortage of both medical
and non-medical personnel limits the real
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possibilities of medical institutions.

The surge in demand for health care is
adding to the pressure on inpatient unit capacity,
affecting the intensive care sector the most.

Rapidly changing conditions necessitate
constant professional development of personnel,
as well as frequent and accurate information
update.

Most countries, along with the organization
of logistics activities to equip and provide
hospitals with medicines, personal protective
equipment, medical equipment, increase the
hospital bed capacity, attract additional medical
personnel, and create counseling centers. At the
state level, programs for additional financing,
training, and attracting specialists are being
developed, new clinics are being built.

The governments of many countries has
taken several measures to organize, optimize and
improve the health sector during the pandemic
[15].

One of the most important factors
contributing to the successful recovery of patients
is the team model of care. This model of care
has been used in many departments for many
years, most often in emergency departments.
This model includes three important factors: 1)
completion of the nursing assignment; 2) related
equipment and medical supplies; and 3) infection
control.

As Coronavirus Disease 2019 (COVID-19)
spread, it became apparent in many countries
that there were not enough beds, ventilators, or
personnelinintensive care units to accommodate
patients. Many clinics have stopped planned
hospitalizations by 100% or almost 100%. In
the United States, many cities have brought
together specialists in real time to form a multi-
disciplinary team of leaders, including hospital
administrators, doctors, nurses, intensive care
specialists, and healthcare experts. The first
goal was to define the minimum physical space,
equipment and personnel needed to provide care
to ventilated patients in crisis settings, and then
to develop new coordinated staffing models
that could be adapted for both large academic
health centers and small ones, as well as
regional hospitals. Following the establishment
of system-wide standards, similar integrated
steering groups were created at each clinic and
met daily for the next two and a half months in
spring 2020 to coordinate the opening (and then
closing) of the units and directly oversee staffing.

At the peak of morbidity, many clinics
were operating at ~ 250% of their pre-crisis
capacity. The knowledge and skills of intensive
care physicians and intensive care nurses are
essential to ensure optimal treatment and care.
Specialists in intensive care units, moreover,
specialists trained in internal medicine were also
lacking to meet the standards of personnel in
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intensive care. It was also clear that, in contrast
to patients usually admitted to intensive care
units, COVID-19 patients had relatively uniform
initial manifestations. Therefore, US clinics have
shared the traditional roles and titles of doctors,
nurses and created de novo teams. Some of
the clinic staff have been certified as service
personnel. Some of those present worked as
trainees. Nurses, physiotherapists, perfusionists,
and other healthcare professionals have made
some of the tasks of intensive care nurses easier.
Likewise, doctors and nursing staff from other
departments assisted with some of the nursing
tasks.

Inltaly,the number of patients quickly became
so large that the number of beds in intensive care
units began to run out, causing chaos in both the
medical community and the population [16]. On
the other hand, one of the measures aimed at
mitigating the situation was the creation of field
hospitals, as well as the relocation of intensive
care units specialized in certain conditions to
treat patients with complications of COVID-19,
as was the case with Bergamo. The cardiology
department, where 60% of beds were occupied
by patients positive for COVID-19 [17], in addition,
pediatric hospitals with intensive care units were
used for adults [18].

Despite this, the level of workload remained
extremely high in the teams working on the
front lines. These teams include intensive care
physicians, nurses and physical therapists.
Stress reactions in ICU staff were defined as
organic, mental and social reactions to harmful
stimuli experienced by a person [19].

It takes most nurses years to become
clinically competent in caring for patients in
intensive care units.

Thus, to provide quality care to critical
patients with COVID-19, healthcare organizations
will have to expand the several intensive care
nurses they already have at their bedside.

One way to do this is to implement a model
that has been used by nurses for decades: team
staffing. Instead of assigning a small number of
patients to a single nurse, managers assign a
large group of patients to several staff members.
The theory behind this approach is that the
collective wisdom of a group provides better care
for their assigned patients than a single nurse
could do alone.

In the treatment of COVID-19, this approach
has broadened the experience of a limited
number of experienced intensive care nurses.
These nurses, either experienced nurses or
emergency nurses, lead the team. They are
directly responsible for some very complex care
activities but spend most of their time watching
their team.

Most often in the USA, ltaly, Spain, and
other countries, where the number of patients

BECTHUK XUPYPI'MUN KASAXCTAHA

exceeded the reserves of intensive care units,
the following schemes were used: combination
of an experienced ICU nurse with express trained
nurses; combining intensive care staff with
surgical staff for cross-training; appointment of
paramedics as team leaders with nursing and
support staff to work in the ICU.

The risk of the team model is that
team members do not always have a clear
understanding of what they are directly
responsible for, leading to oversight or overlap in
patient care and treatment. To create an effective
model, you need to follow two guidelines below:

Clearly  delineate team roles and
responsibilities. The most important part of
recruiting a team is clearly defining roles. There
is no single answer to the question of what
each team member should be responsible
for - it depends on the composition of the
team. However, to prevent missed or duplicate
assistance, each team member needs to
know exactly what caregiving actions they are
responsible for and what their teammates will
get.

As a starting point, ICU leaders should
compile a list of COVID-19 treatment-related care
activities. Basic nursing skills - initial assessment,
basic intravenous administration - should be
transferred to retrained nurses. Those critical
care personnel should be subordinate to a team
leader or be performed by cross-trained nurses
under the supervision of a more experienced one.

An expert should be appointed and trained
to delegate authority to team members. The
choice of an employee as an expert will depend
on the available staff of each organization.
Emergency nurses and experienced critical care
nurses are excellent leaders in COVID-19 teams.
However, experienced operating theater nurses
can also be considered as they have experience
and competencies critical to the treatment of
COVID-19 (specifically setting up and preparing
ventilators).

Regardless of who the leader is, it is
important to set clear limits on what they are
responsible for and what they should delegate to
other employees. Team leaders are likely to find
it difficult to delegate authority, especially those
with no formal leadership experience. Managers
must actively support them in developing these
skills. To do this, consider applying the following
strategies: Train leaders to provide prompt
feedback; another option is to develop and
communicate a Feedback Guide to leaders.

Daily clinical rounds are a great opportunity
to build report, review care plans, identify lacks,
and re-delegate roles to team members. At
the end of each shift, responsible persons ask
employees about their work done. In addition to
improving leadership skills, these tests can also
serve as emotional support for all employees.
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Colleagues from Europe, during the period
of the influx of severe patients, have developed
recommendations for increasing the capacity
of intensive care units: When considering the
possibility of increasing the areas of intensive
care, it is necessary first of all to consider the
possibility of using adjacent premises before
opening remote ones; Maintain a normal
nurse-to-patient ratio for as long as possible;
A risk assessment should be carried out when
considering the placement of personnel. This
should be based on the individual experience and
skills of staff [Royal College of Nursing UK.RCN
guidance on redeployment - COVID-19]; The use
of specialized ward staff as reinforcements in
intensive care units must be carefully considered
in accordance with the requirements of the
intensive care unit. It must be admitted that at a
time of an acute shortage of qualified specialists,
during a pandemic all over the world, sometimes
residents or young or inexperienced doctors were
in place of doctors. For the treatment of seriously
ill patients, volunteers or doctors who did not
have special training in the field of intensive care
were involved. All these were dictated by the
circumstances when the crisis in the health care
system was felt around the world, expressed in a
lack of human and material resources.

A special role during the pandemic is played
by nursing staff, whose acute shortage was
also felt. Nurses are the link that directly brings
to fulfillment all the treatment that the doctor
prescribes. There is also a need to increase
support staff to help nurses continue to deliver
high-quality care.

During a pandemic, hospitals must establish
an approved program to increase ICU staff
who may be required to work beyond the usual
minimum standards and guidelines [20]. This
will require will and a non-standard approach in
decision-making from the heads of health care
institutions.

There is a need to provide an accelerated
awareness program, timely education and
retraining in the early stages of pandemic
planning. In these conditions, it is possible to
organize short-term improvement courses or
even retraining of specialists: doctors and nurses.
In case of emergency, we see it as expedient to
use the labor of residents who have completed
two years of study, who have mastered the most
necessary knowledge and skills of conducting
intensive therapy, under the supervision of
doctors and mentors.

New staffing models have transformed
ICU attendance into a supervisory function
to disseminate the experience to 50 patients
simultaneously and create new, non-traditional
teams around them, with rapidly upgraded
nurses and other staff [21], which is the subject
of this research.

BULLETIN OF SURGERY IN KAZAKHSTAN

Thus, an analysis of the available literature
indicates that, despite the availability of
international experience, the problem of
organizing medical care, especially intensive
care, for patients with coronavirus infection
remains open. Today, there are various models of
ateam approach in the provision of intensive care
for patients with COVID-19 in hospitals. Although
the work of teams with different functions in
intensive care units is described, nevertheless,
there are no examples of an integrated approach
in the literature: providing both practical and
advisory-methodological assistance in the
treatment of patients with severe coronavirus
pneumonia, covering all infectious hospitals of
the whole metropolis.

All above and the experience gained in
the work of intensive care doctors during the
pandemic of the Republic of Kazakhstan, allowed
us to identify three key lessons that helped our
teams to succeed. We detail here the teams we
created and the types of people who were able
to fill each role. We discuss the lessons we have
learned from implementation and our vision for
the future intensive care unit in the hope that this
can serve as a guideline for others should they
face similar crises.

Materials and methods

We performed analysis of available world
literature on optimization of intensive care
services in countries with the highest number
of cases of COVID-19. Review and analysis of
scientific and available literature according to the
Cochrane Library data, according to the PubMed,
e-library, Web of Science and EMBASE databases,
reference publications, special periodicals,
monographs, scientific articles - 200 units.

The retrospective descriptive research also
was carried out including government hospitals
of the Almaty City, according to medical
data received from the Almaty branch of the
Republican Center for Electronic Health.

We assessed the work of the Center of
Anesthesiology and Intensive Care, which
coordinates the work of intensive care units of city
hospitals. We performedthe analysis of intensive
care indicators in patients with COVID-19 in
Almaty Cityand demographic and medical data
of patients were studied. A comparative analysis
of the studied indicators was carried out before
the start of the Center of Anesthesiology and
Intensive Care and after the start of its work.

The study included 266 patients with
COVID-19 who were in the departments of
anesthesiology and resuscitation of the city of
Almaty for the period from July 1 to August 31,
2020.

Results

Characteristics of patients in the intensive
care units of infectious hospitals in the city. A
daily analysis of the dynamics of the number
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Figure 1.
Comorbidity in patients in
intensive care units

of severe patients in ICU and deaths in clinics
providing medical care to patients with
coronavirus infection was carried out.

The Figure 1 shows that most common
comorbidities in intensive care unit patients were
arterial hypertension, which accounted for 42.1%
of all concomitant diseases. In second place,
according to the prevalence of concomitant
diseases in patients with covid pneumonia,
patients with coronary artery disease 38.8%. They
are followed by patients with concomitant CHF
32.4% and diabetes mellitus 37.9%, respectively.

\

Study of the activities of the Center of
Anesthesiology and Intensive care, which
coordinates the work of the intensive care units
of the city hospitals.

In the city of Almaty, to optimize intensive
care for patients with severe forms of COVID-19,
theCenter of Anesthesiology and Intensive
Care was established. This Center consists
of multi functional intensive care teams,
including well-trained intensive care physicians,
who  simultaneously provide coordination,
methodological, advisory, and practical
assistance in the field - in intensive care units,
covering all infectious diseases clinics in the city
of Almaty. The legal basis for the functioning of
the Center of Anesthesiology and Intensive Care
was the order of the Public Health Department of
Almaty.

Structure of the Center of Anesthesiology
and Intensive Care: Head of the Center of
Anesthesiology and Intensive Care- chief
anesthesiologist of the Department of Healthcare
of the Almaty city; Rapid-response Intensive
careteams of the Center of Anesthesiology
and Intensive Care; The head of the Rapid-
response Intensive careteams which is a
highly skilled intensivist, with medical science
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Then there are patients with cerebrovascular
diseases with 15.8% and patients with chronic
renal failure and cardiac arrhythmias, each of
which accounted for 3.2%. Patients with cancer
accounted for 1.8%. Patients with atherosclerosis
and chronic obstructive pulmonary diseases
accounted for 1.9% each. All other conditions:
human immunodeficiency syndrome, obesity,
thrombus formation, goiter, chronic anemia,
conditions after organ transplantation, drug
addiction and liver cirrhosis were less than 1%
each.

= Arterial hypertension

= |schenic heart disease

= Diabetes mellitus
Chronic heart failure

m Cerebrovascular disease

= Morbid obesity

m Chronic kidney disease

m Heart rithm disturbances

m Advanced atherosclerosis

= COPD

m Oncology disorders

m Cardiovascular thrombosis

= Goiter

= Liver cirrhosis
Narcomania
Transplanted

degree; Highly skilled intensivists - 4; Advisory
and methodological group of the Center of
Anesthesiology and Intensive Care; Highly
experienced anesthesiologists and intensivists
who areProfessors in the field of intensive care
and anesthesiology.

We analyzed the activities of the Center of
Anesthesiology and Intensive Carefor the month
of July 2020. The Center of Anesthesiology
and Intensive Carehas performed the following
work: Familiarization and detour of infectious
diseases clinics together with colleagues from
Moscow. There are 14 hospitals in total (12 of
them have 13 intensive care units + 2 hospitals
of the ICU); Study of the personnel potential of
intensive care units; Stratification of intensive
care units according to echelons (1-3); A visit
to the RGBR in infectious diseases hospitals
is under way; Consultations of the RGBR are
carried out in infectious diseases hospitals; If
the need arises, the transfer of patients between
infectious diseases hospitals of the city to
provide treatment at a higher level; Participation
in extended headquarters meetings - 12;
Visits with practical and advisory assistance to
city clinics — 249; Local consultations — 589;
Concilium; Online (remotely) — 28; Onsite — 15;
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Meetings of the Center for Anesthesiology and
Intensive Care — 9.

The NEWS scale was used to assess the
patient’s condition.

The analysis showed that in the period
from July 1 to August 31, 2020, 631 out of 4605
patients with COVID-19 viral infection were in the

intensive care units of Almaty, which amounted
10 13,7%.

The average age of patients was 64,3 (20-96)
years, 337 men, 294 women. The average length
of stay inthe ICU was 3,7 days, the average length
of stay in the clinic was 8.4 days. 98 patients
survived; 168 patients died.

Index Group | Group Il p=
Total number of ICU patients 142 489

Age (years) 64,8+12,1 65,1+14,5 0,54
Gender (M /F) 75/67 262/227 0,11
Daily number of ICU patients 35,9+3,6 43,9+1,9 <0,01
Duration of ICU stay (days) 1,38+2,9 4,21+4,3 <0,01
Length of hospital stay (days) 4,66+%5,2 12,3+4,7 <0,01
Died (n) 108 257 <0,01
Length of stay in the ICU of the deceased (days) 0,83%1,4 2,31+2,4 <0,01
Mortalityin ICU (%) 76,1 52,6 <0,01

hus, all the studied indicators were divided
into two groups: Group | — from July 1 to 14 and
Group Il — from July 1510 31,2020 (Table 1). The
first group included data from 142 patients with
COVID-19, the second group included data from
489 patients (Table 1). The groups did not differ
in age. In both groups, men predominated: Group
| = 52,8%, Group Il =53,6%.

Patients of the first group were in the hospital
for 4,66+5,2 (1-42) days, of which 1,38+2,9 (0-10)
in the intensive care unit. The duration of stay in
the hospital and the intensive care unit in patients
of the second group was higher —12,3+4,7 (1-43)

days in the hospital and 4,21+4,3 (0-13) days in
intensive care. The average number of patients
in the ICU during the day was 35,9+3,6 in the
first group, 38,2+5,2 in the second group. The
duration of stay in the intensive care unit for
deceased patients was 0,83+11,4 days in the first
group and 2,31+2,4 days in the second group.

When studying the duration of stay in the
intensive care unit among deceased patients,
it was found that the patients of the first group
mostly died in the early stages, in the second
group of patients only a third died on the first
day (Figure 2).

80%

o W July
70% m August
60%

50%
40%

30%
20%

10%
0%

0-1 day 2-3 day
Mortality in intensive care units was 76,1%
in the first group and 52,6% in the second group.
We revealed that the odds ratio OR (OddsRatio),
when comparing the mortality of both groups,
was 3,39 (95% Cl: 2,01-5,71). The relative risk RR
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4-5 day

6-7 day

8 and over day

(RelativeRisk) was 1,57 (95% CI: 1,28-1,93).

With a decrease in the number of deaths on
the first day, an increase in the daily number of
patients in intensive care units is also associated
(Figure 3).

Table 1.
Indicators of patients
with COVID-19

Figure 2.
Time of death in ICUs
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Figure 3.

Dynamics of the number of ICU
patients and deaths in the studied
groups.

R [ (Center of Intensive care starting date

C 1]

Thus, the analysis of the activities of
the Center of Anesthesiology and Intensive
Careand the organization of assistance to
patients in intensive care units of hospitals
providing assistance to patients with
coronavirus infection in order to effectively
provide care to patients with coronavirus
pneumonia, we have developed an algorithm
for the interaction of specialists of the Center
for Anesthesiology and Intensive Care, which
describes the functions and interactions of
each link, that is, doctors of the Center and
hospitals.

Discussion

While most COVID-19 patients have mild
(40%) or moderate (40%) severity, about 15%
develop severe disease requiring oxygen
support, and 5% have extremely severe
(critical) course with complications such as
respiratory failure, acute respiratory distress
syndrome (ARDS), sepsis, septic shock,
thromboembolism and / or multiple organ
failure, including acute kidney and heart
damage [6].

The mortality rate of patients in intensive
care units at the peak of the first wave
reached 40-61%, and in some regions up to
90%, despite the use of high-tech methods of
intensive therapy [22-24].

Most of the undertaken activities
do little to optimize the most essential
element of health care, medical and support
staff in intensive care units. To provide
medical care to critically ill patients, trained
multidisciplinary specialists (resuscitators)
are required who can control any changes
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associated with both this complex disease
and the decompensation of existing
concomitant pathologies [7].

To reduce the workload on staff in
intensive care units and protect them from
infection, each hospital separately creates
different teams that perform separate
functions: a team for tracheal intubation,
a team for cardiopulmonary resuscitation
[8, 25], a team of consultants, a team
transporting critically ill patients inside the
hospital,teams of physiotherapists, etc. At the
same time, the composition and appointment
of such teams is determined by each clinic
itself. For example, in hospitals in China, the
team of specialists in tracheal intubation
and the team for resuscitation involves 4-18
people in each, in addition to basic practical
assistance in the departments of the clinic
where these teams are created, they are
engaged in methodological assistance in
the form of developing various hospital
guidelines and algorithms.

This approach requires many committed
and well-trained staff. In addition, there
is debate about the appropriateness of
such teams, believing that the creation of a
sufficient number of fully equipped special
kits for tracheal intubation and “points” for
resuscitation, significantly reduces the need
for such teams [26].

Remote counseling centers are most
often organized by medical schools
and universities. These centers include
specialists from various areas in the
field of intensive care, pulmonology,
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hematology, neurology, nephrology,
epidemiology, and other areas of medicine.
The tasks of these centers, in addition to
advisory assistance, usually include the
development of recommendations and
guidelines [8]. Such centers do not provide
practical assistance.

Experiencing a sharp shortage of
personnel, health systems in many countries
are taking measures to train and retrain
medical personnel of other specialties to
become doctors and nurses in intensive care
units. Short and superficial courses designed
to quickly train the maximum number of
intensive care specialists, as a rule, lead to a
deteriorationin the quality of the resuscitation
care provided, does not improve the results
of treatment and mortality.

All above activities, in general, are of a
decentralized nature and are applicable in
individual clinics, which makes it difficult to
assess the resources of intensive care units
on a city or regional scale, and even more so
in the country.

In the aspect of the shortage of medical
personnel in intensive care units, as well
as in order to concentrate information on
the available resources and the condition
of patients of each medical institution, in
our opinion, the most effective will be to
create mobile multifunctional resuscitation
teams. These include well-trained intensive
care physicians who can simultaneously
provide coordination, methodological,
advisory and practical assistance in the
field - in intensive care units, covering
all infectious diseases clinics of the
settlement. By concentrating and analyzing
information on the material, technical and
human resources of individual intensive
care units, information on the condition and
dynamics of patients in these departments.
Such teams have the potential to provide
the listed types of assistance in a timely
manner to optimize treatment, diagnostic
and anti-epidemiological processes in
intensive care units.

The need to create such teams is also
dictated by the fact that during the period of
the pandemic there is a massive admission
of severe patients, which at a certain moment
can cause discord and stagnation in the work
of hospitals that were previously unprepared
for such conditions. Therefore, coordination
in the work of the resuscitation and intensive
care services makes sense.

Using the example of the city of Almaty,
where the Center for Anesthesiology and
Intensive Care was created, which provides
practical assistance on the ground, advice,
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methodological assistance and control over
the organization and implementation of
intensive care for patients with COVID-19,
the effectiveness of this approach can be
considered.

After the introduction of mobile
resuscitation teams into the work of intensive
care units, there is an increase in the duration
of patients’ stay in intensive care units and in
the hospital. This situation is directly related
to a significant decrease in the number of
deaths in 0-1 days after admission to the
hospital and the intensive care unit.

Atthe sametime, the load onthe intensive
care units remained unchanged, the average
number of patients per day was 35,9+3,6 in
the first group, 38,215,2 in the second group.

Along with a decrease in the number
of deaths in the early period of patients
admission, as a result of the work of the
Center of Anesthesiology and Intensive Care,
there is a decrease in mortality in intensive
care units from 76,1% to 48,4%.

Conclusion

Thus, the results of the study made it
possible to draw the following:

Based on the study of international
experience, it can be argued that there are
different types of team approach in the
treatment of patients with coronavirus
infection in intensive care units. At the same
time, there are no examples like those in our
case, when a team of resuscitators provides
comprehensive advisory and practical
assistance to critically ill patients with COVID
19.

The average number of resuscitation
patients who were daily in the city hospitals
in July was 37.1 patients, of which 24.3%
were patients in an extremely serious
unstable condition. The main comorbidities
were pathologies of the heart, brain, and
kidneys. The severe course of pneumonia
with coronavirus infection is accompanied by
a high mortality rate.

The work of the resuscitation service
in Almaty was optimized by creating an
Anesthesiology and Resuscitation Center
for the treatment of critically ill patients with
COVID-19. The functioning of the Center leads
to an improvement in treatment results, in the
form of a significant reduction in mortality,
which is confirmed by the odds ratio (OR) =
3.39 and relative risk (RR) = 1.57.

4. An algorithm for the interaction of
specialists fromthe Centerfor Anesthesiology
and Intensive Care with doctors of hospitals
has been developed and is successfully
applied in practice.
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