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Neurodegenerative diseases (NDD) are one of the most important medical and social problems of modern society, as they are characterized by
a continuously progressive course, severe disability of patients and the absence, in the vast majority of cases, of etiotropic methods of treatment.
A significant part of the diseases in this group is age-dependent and develops mainly in the elderly and senile age. The absence in the Republic of
Sakha (Yakutia) (RS (Y) of a round-the-clock specialized hospital for the provision of medical care (MC) for patients with NDD is an urgent problem
of regional healthcare. To date, the epidemiological situation of NDD in the RS (Y) remains insufficiently studied, despite The fact that the list of
NDD under the code ICD-10 "G10-G37" is very wide and, according to annual reports, accounts for 75% of primary diseases of the nervous system.
The article presents a comprehensive scientific program developed at the Federal State Budgetary Scientific Institution "Yakutsk Scientific Center
for Complex Medical Problems" (FBSI YSC CMP). The program is aimed at improving and improving the existing model for providing specialized
medical care to patients with neurodegenerative diseases (NDD) in the Republic of Sakha (Yakutia) (RS (Y). The comprehensive program includ-
ed 5 consecutive stages that made it possible to open on the basis of the Clinic of YSC KMP Center for Neurodegeneration diseases (CNDZ), in
which patients can receive both outpatient and inpatient care. This improved organizational model for the provision of specialized medical care to
patients with NDD in the Republic of Sakha (Yakutia) was created as a result of the integration of a medical research institution and regional health

authorities.
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Introduction. Currently, one of the
urgent problems of healthcare and social
protection in Russia and the Republic of
Sakha (Yakutia) is the issue of providing
medical and social assistance to patients
with NDDs at the outpatient hospital
stage. Due to the severity of their con-
dition, patients with NDDs belong to the
group of the most difficult patients who
are limited in receiving adequate med-
ical care. The provision of high-quality
medical and social care to patients with
NDDs has its own defining features and
requires the improvement of specialized
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care. It is known that neurodegenerative
diseases (NDDs) are age-dependent and
affect people of the older age group. For
most of these diseases, the etiology and
pathogenesis remain unclear, despite
many years of scientific research in the
world [2,3, 8]. According to the UN, the
population aged 60 years and older in
1960-2000 increased by more than 2
times and amounted to 900 million peo-
ple, and by 2025 it will reach 2 billion and
make up 20-30% of the total

population. According to these fore-
casts, by 2050, persons of older age
groups will amount to 5-6 billion people,
or 50% of the total population [5]. In Fig.
1 and Fig. 2 it can be seen that life ex-
pectancy continues to increase (Rosstat
2021), despite the decline in life expec-
tancy in 2020, associated with an in-
crease in mortality among the elderly due
to the COVID-19 pandemic. This sug-
gests that the incidence of age-depen-
dent diseases, including NDDs, will grow
both in Russia as a whole and in the Re-
public in particular. Thus, the provision
of specialized care at the outpatient and
hospital stages will be one of the most im-
portant healthcare tasks.

Features of the organization of spe-
cialized medical care (SMC). In the Re-

public, the percentage of NDDs is rel-
atively high among all diseases of the
nervous system [7]. The most studied
are spinocerebellar ataxia (SCA) type 1,
oculopharyngeal myodystrophy (OPMD)
[4], Charcot-Marie-Toute disease (CMT)
[6], Parkinson's disease (PD) [8], amyo-
trophic lateral sclerosis (ALS) [1]. Yakutia
is the territory with the highest prevalence
of type 1 SCA in the world - 34.4 cases
per 100 thousand population [10]. The
situation of Alzheimer's disease remains
unresearched, which ranks 1st in the
world among NDDs [9], as well as vari-
ous genetic and inherited diseases of the
nervous system common in Yakutia.
Patients with NDDs are practically de-
prived of medical care at the outpatient
stage due to social maladaptation be-
cause they have problems with motor and
speech activity, as well as impaired cog-
nitive functions. The lack of specialized
round-the-clock hospitals for patients
with NDDs makes inpatient medical care
impossible for this category of patients. In
addition, this problem is interdisciplinary
in nature, since NDDs cause not only ner-
vous system disorders, but also disorders
from other body systems, entailing viola-
tions of vital functions. All of the above
requires the organization of a set of mea-
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Fig.1. Life expectancy in the Russian Federation (Rosstat 2021)

sures in the field of practical health care
and social services for citizens.

Ways to solve the provision of spe-
cialized medical care. In Russia, there
are examples of the opening of centers
for the provision of specialized medical
care to patients with NDDs in the system
of the Ministry of Science and Higher Ed-
ucation, namely in scientific institutions
that have medical clinics in which both
medical care at the outpatient hospital
stage and scientific research are carried
out in parallel.

For example, specialized and high-
tech medical care for patients with neu-
rodegenerative diseases in Russia is
provided by the Scientific Center of
Neurology (SCN), Moscow [11], the N.P.
Bekhtereva Institute of the Human Brain
(IHB RAS), St. Petersburg [1 2]. In this
article, we want to present a joint solution
to this problem by the forces of a federal
scientific institution - the Yakut Scientific
Center for Complex Medical Problems
(YSC CMP) and the Ministry of Health
(MOH) of the Republic of Sakha (Yaku-
tia). Consolidation of medical science
and regional healthcare will allow solving
existing problems both in the organiza-
tion of SMC for patients with NDDs in
the Republic and in scientific research of
NDDs.

Materials and methods of research.
For the organization of the Center for
Neurodegenerative Diseases (CND) in
the Clinic of the YSC CMP, a comprehen-
sive program was prepared, which con-
sisted of the following stages:

1. Analysis of the initial organiza-
tional model of neurological care for pa-
tients with neurodegenerative diseases
in the Republic;

2. Studying the database of the
YSC CMP Clinic to determine the poten-
tial possibilities of opening a CND;

3. Definition of the structure of the
CND;
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4. To propose an improved model
for the organization of specialized medi-
cal care for patients with neurodegenera-
tive diseases at the Board of the Ministry
of Health of the Repubilic;

5. To coordinate the opening of the
CND with the Ministry of Health of the
Republic and to prepare an order on the
procedure for routing patients with NDDs
according to the "neurology"” profile at the
outpatient hospital stage in the CND;

The materials for this study were the
register of patients with SCA 1 and ALS,
report data of district neurologists from
2016-2018, regulatory documents of the
Ministry of Health of the Russian Federa-
tion and the Republic.

Clinical, comparative analysis and
organizational modeling methods were
used for the study. The clinical method
included the study of the register of pa-
tients with SCA 1 and ALS, reports of dis-
trict neurologists of the republic on other
NDDs, and this method was also used to
determine the list of diseases and crite-
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Fig.2. Life expectancy in the Republic of Sakha (Yakutia) (Rosstat

ria for selecting patients for hospitaliza-
tion in the newly created neurological
department of the CND. The method of
comparative analysis and organizational
modeling included the study of the initial
organizational structure of the provision
of MP to patients with NDZ and the pro-
posed improved model, as well as the
study of the base of the YANC KMP Clin-
ic, on which it was planned to organize
the NDZ Center, as a new organization-
al model for the provision of specialized
care to patients with NDZ.

Results and discussion. At the first
stage of the program, the initial organiza-
tional structure of providing medical care
to patients with NDDs was studied, which
revealed a number of shortcomings of
both outpatient and inpatient specialized
medical care.

Outpatient specialized medical care.
In the Republic, for outpatient special-
ized care, patients can apply to munici-
pal clinics and the Medical and Genetic
Center (MGC) of the Republican Hospital

Fig.3. The scheme of organization of specialized medical care for patients with neurodegenerative
pathology before the opening of the CND in the Clinic of the YSC CMP



Num. 1. Patients are referred to the neu-
rologist of the clinic through their GP
and specialists in the order of the gen-
eral queue, repeat referrals and those
who are on the register of patients with
NDDs can apply immediately, bypassing
these specialists. In the MGC, patients
with NDDs are referred by a neurologist
or GP. But due to specific neurodegen-
erative processes leading to motor and
cognitive disorders, disorders of the psy-
cho-emotional sphere, this category of
patients cannot receive sufficient assis-
tance at the outpatient stage, since they
require a long examination by a neurolo-
gist at reception and to receive the pre-
scribed treatment on an outpatient basis
is a difficult task for many patients. De-
spite the fact that by the order of the Min-
istry of Health of the Russian Federation
in 2015, the time for outpatient admission
by a neurologist of one patient was in-
creased to 22 minutes, still this time is not
enough to process a patient with NDDs,
which affects the quality of the patient's
examination by a neurologist and the es-
tablishment of a preliminary diagnosis .

Inpatient specialized medical care. In
the Republic, there are 2 neurological
hospitals in the healthcare system for
round—the-clock stay, which are based in
the Republican Hospital Num. 2 - Emer-
gency Medical Care Center (RH No.
2-EMCC):

1. Neurological department for pa-
tients with acute disorders of cerebral cir-
culation in the Regional Vascular Center
(RCC) with 50 beds;

2. Department of General Neurology
with 30 beds for emergency care of neu-
rological patients, of which 5 beds are
allocated for patients with NDDs for the
entire Republic.

Patients with severe pain syndromes,
seizures, acute inflammatory diseases
of the nervous system, exacerbations
of demyelinating diseases and other ur-
gent conditions. The available 5 beds in
the neurological department of RH No.
2-EMCC for patients with NDDs can-
not cover the needs for inpatient care
throughout the Republic.

The study of annual reports of neurol-
ogists showed not only the lack of data
on the primary incidence of such dis-
eases as Alzheimer's disease and other
dementias, many hereditary diseases,
including SCA1, myotonic dystrophy,
OPMD, hereditary spastic paraplegia,
dystonia, ALS and other diseases. There
is no data on the amount of assistance
provided (the number of requests per
year, treatment in a hospital or at home,
data on hospitalization). The severity of
the condition of patients with NDDs is an

undoubted obstacle to visiting outpatient
clinics.

Thus, in the Republic, if patients with
NDDs have the opportunity to receive
medical care at the outpatient stage, al-
though not in full, then the absence of
round-the-clock hospitals for rehabilita-
tion or rehabilitation treatment deprives
them of receiving medical care at the
hospital stage. Taking into account the
current situation, it became clear that
there was a need to improve the existing
organizational model for providing neuro-
logical care to patients with NDDs.

At the second stage of the compre-
hensive program, the base of the YSC
CMP Clinic was investigated in order to
identify the real possibilities of creating a
CND. Not only the material and technical
base was studied, but also personnel is-
sues and issues of financing this catego-
ry of patients from the funds of the Territo-
rial Compulsory Medical Insurance Fund
(TCMIF) were considered. It is known
that medical organizations have sin-
gle-channel funding from TCMIF funds.
The YSC CMP clinic occupies the 1st and
2nd floors of a 4-storey building of a typi-
cal dormitory. The 1st floor is reserved for
the clinic, and the 2nd floor is occupied
by a round-the-clock hospital with 110
beds, including (at the time of the study)
a therapeutic department with 40 beds, of
which 10 are neurological, a gynecologi-
cal department with 25 beds, a cardiology
department with 35 beds. The Clinic has
a physiotherapy department, a clinical di-
agnostic laboratory that serves the clinic
and the hospital. In addition, the structure
of the YSC CMP includes the department
of medical genetics, which includes a lab-
oratory of hereditary pathology. MRI and
radiation diagnostics in the Clinic are car-
ried out through the bilateral agreements
with medical organizations that have this
equipment. In general, if there is space
to accommodate the proposed center for
patients with NDDs, this issue could be
successfully solved.

When analyzing the amount of fund-
ing for the Clinic from the funds of the
TCMIF, the administration of the YSC
CMP found effective ways to solve the
release of funds and direct them to
solving strategic tasks for the further
development of the YSC CMP Clinic.
Firstly, it was decided to shut down the
hospital's kitchen and turn to outsourc-
ing services for catering for patients.
Secondly, the unprofitable bed fund of
gynecological and cardiological depart-
ments was revealed. This was due to the
fact that in the Republic in 2011, within
the framework of the National Project
"Health", a Regional Vascular Center
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(RVC) was opened on the basis of the
RH No.2-EMCC equipped with the most
modern equipment, designed to provide
specialized high-tech round-the-clock
medical care to patients with acute disor-
ders of cerebral circulation (ADCC) and
acute coronary syndrome (ACS). Thus,
patients with chronic ischemic heart dis-
ease, hypertension and other diseases
of the heart and blood vessels, which be-
long to the "therapy" profile during hospi-
talization, began to enter the cardiology
department of the YSC CMP Clinic, ex-
cluding patients with ACS. In addition, in
Yakutsk, in March 2018, the Republican
Perinatal Center (RPC) opened with a
130-bed hospital (department of preg-
nancy pathology, obstetric physiology
department, maternity department, de-
partment of pathology of newborns and
premature babies), a consultative and
diagnostic department for 150 visits per
shift, a department of intensive care and
intensive care for women and newborns,
as well as the department of catamnesis
for young children, etc. The opening of
the RPC also affected the unprofitability
of the beds of the gynecological depart-
ment of the YSC CMP Clinic. Meanwhile,
the main part of the group of orphan dis-
eases of the nervous system consists
of hereditary diseases leading to neu-
rodegeneration of the nervous system,
which, due to the severity of the course,
expensive treatment and examination,
are among the highly paid clinical and
statistical groups (CSG) in the CHI sys-
tem. At the same time, due to the lack
of a round-the-clock hospital for patients
with NDDs, this category of patients was
deprived of specialized medical care.

The above objective reasons led to
the decision to reduce the gynecological
department and 25 beds of the cardiolo-
gy department due to their unprofitability
and placement of the CND in their place.

The third stage of the comprehensive
program was to determine the structure
of the Central Hospital as a module that
would include both outpatient and inpa-
tient care. Therefore, it was decided to
allocate a separate block on one floor
for the CND. The structure of the Central
Clinical Hospital includes a cognitive dis-
orders room, a bioethics and medical and
social care room and a round-the-clock
hospital of the neurological department.
An essential role is played by the location
of these offices and the hospital on the
same floor, which is important for patients
with limited mobility. As a result of such
an arrangement, the CND would be an
integral section, isolated from other Clinic
premises.

The CND is the main link in our pro-
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posed improved organizational model
of specialized medical care (IOMSMC)
for patients with NDDs and represents a
single unit of specialized care, where all
stages of the provision of medical care
are interconnected.

" Order of the Ministry of Health of the Rus-
sian Federation of June 2, 2015 N 290n

At the fourth and fifth stages of the
program, joint work was carried out with
the Ministry of Health of the Republic
and the Republican TCMIF to clarify the
amount of funding for neurological beds.
The functional structure of the CND was
presented by us at the Board of the Min-
istry of Health of the Republic in Decem-
ber 2018. Considering that the neuro-
logical department will serve patients
from all over the Republic and for its full
functioning, at the Board of the Ministry
of Health of the Republic, it was recom-
mended to draft an order on the routing
of patients suffering from NDDs. Thus,
based on the Decree of the Head of the
Republic of 27.12.2016 2. "On approval of
the regulations of the Ministry of Health
and its Board" and pursuant to the order
of the Ministry of Health of the Russian
Federation 3, the order of the Ministry of
Health of the Republic "On the procedure
for routing neurological patients suffer-
ing from neurodegenerative diseases at
the outpatient and hospital stages" was

drawn up and approved, in which 15 beds
out of 30 are provided for general neuro-
logical patients profile who need planned
restorative treatment. The above-issued
order of the Ministry of Health of the RS
(Ya) makes it possible to gradually con-
centrate data on patients with neuro-
degenerative pathology in one medical
organization, which makes it possible to
create a single database of NDDs, track
new cases, consult patients and maintain
direct communication with neurologists
of central district hospitals using modern
gadgets and telemedicine advisory as-
sistance. The data of the created hospital
registers will also allow providing rehabili-
tation to patients in need, monitoring their
condition in dynamics, identifying the fea-
tures of the clinical picture, tracking fami-
lies with genetic diseases. Based on this
knowledge, an assessment of the current
state of the epidemiological situation of
NDDs in the regions of the Republic and
prospects for the development of ear-
ly (preclinical) diagnostics will be given,
approaches to personalized treatment
of NDDs, primarily Parkinson's disease,
Alzheimer's disease and type 1 SCA will
be developed.

The moral and ethical side of this prob-
lem is also an important factor, since the
introduction into the practice of health-
care of this order on the routing proce-
dure and the creation of the CND, in fact

Fig.4. Structure of the Center for Neurodegenerative Diseases of the YSC CMP Clinic

Fig.5. Model of the organization of specialized medical care for patients with neurodegenerative
pathology after the opening of the CND in the Clinic of the YSC CMP

shows that there is a search in solving
the tasks of providing SMC to this cat-
egory of patients, which will make them
feel like full-fledged members of society,
improving their quality of life.

Fig.5 Model of the organization of spe-
cialized medical care for patients with
neurodegenerative pathology after the
opening of the CND in the Clinic of the
YSC CMP

Conclusion. Thus, the opening of a
specialized center for patients with NDDs
is an example of the consolidated inter-
action of a federal scientific medical insti-
tution and regional healthcare in solving
a medical and social problem.

2 Decree of the Head of the Republic of
27.12.2016. "On approval of the Regulations
of the Ministry of Health and its Board" (Ap-
pendix 1, paragraphs 3.11, 3.19, 3.20)

3 Order of the Ministry of Health of the Rus-
sian Federation3 dated 15.11.2011 No. 926n
"On approval of the Procedure for providing
medical care to adults with diseases of the
nervous system"

4 Order of the Ministry of Health of the Re-
public No. 01-07/184 dated 02/14/2019. "On
the procedure for routing neurological patients
suffering from neurodegenerative diseases at
the outpatient and inpatient stages"
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CHARACTERISTICS AND RESULTS

OF THE SPECIALIZED ANESTHESIOLOGY
AND INTENSIVE CARE FOR PATIENTS
WITH COVID-19 IN THE REPUBLIC

OF SAKHA (YAKUTIA)

Aim: To analyze the work in the specialized anesthesiology and intensive care unit in the Republic of Sakha (Yakutia) for patients with COVID-19

in the context of the pandemic.

Materials and methods: A retrospective observational study was conducted based on work perfomed by anesthesiology and intensive care
unit (AICU) in the State Budgetary Institution of the Republic of Sakha (Yakutia) “Yakut Republican Clinical Hospital” (YRCH) for the period since

March, 2020, to December, 2021.

Results and discussion: YRCH have repurposed the hospital beds and enhanced the material and technical equipment supply of the AICU.
Given the epidemiological situation, the bed capacity and the staff schedule of the unit were in the scope of regulation. The medical staff level was
76.5 % in 2020 and 80 % in 2021. The level of nursing and medical attendant staff for the entire period was 100 %.

During the study period 1,796 patients were admitted (488 patients in 2020, 1,308 patients in 2021). The bed turnover was 24.4 and 28.2 pa-
tients per bed, the average rate of bed occupancy was 136 and 244.6 days, the average length of stay of patients was 5.5 and 6.0 days in 2020
and 2021, respectively. In total, 1,015 patients have died (mortality rate — 56.5 %), with 281 patients to have died in 2020 (mortality rate — 58.0 %)
and 734 in 2021 (mortality rate — 56.2 %). The mortality rate of patients significantly increases with age and amounted to 71.2 % in patients older

than 81 years.
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The main cause for admission in AICU was acute respiratory failure (ARF), the treatment has
used is stepwise respiratory therapy. Standard oxygen therapy (15-20 I/min) was effective in 64
(3.6 %) patients, high-flow oxygen therapy (HFOT) was used in 1,732 (96.4 %) patients, non-in-
vasive mechanical ventilation (NIV) was used in 717 (39.9 %), invasive mechanical ventilation

was used in 1,015 (56.5 %) patients.

Conclusion: The complex of measures for the deployment of specialized anesthesiology and
intensive care for adults with COVID-19 in the YRCH has allowed to succeed with an overflow
of patients suffering a severe course of the disease. The characteristics of the unit indicated the
difficulties in managing patients with COVID-19 complicated by viral pneumonia with severe ARF.

Keywords: COVID-19, specialized anesthesiology and intensive care, Republic of Sakha

(Yakutia).

Introduction. The rapid spread of
the novel coronavirus infection (NCVI)
COVID-19, the severe course of the dis-
ease and the high mortality rate of pa-
tients led to the mobilization of all levels
o health care.

In the Republic of Sakha (Yakutia) a
plan for organizing medical care for pa-
tients with COVID-19 was developed and
a three-level medical care system was
deployed [4]. The main role for the orga-
nization and provision of specialized care
for patients with COVID-19 was assigned
to the State Budgetary Institution of the
Republic of Sakha (Yakutia) “Yakut Re-
publican Clinical Hospital” (YRCH) which
included an infectious disease depart-
ment.

The high level of extremely severe
and complicated forms of the disease,
the rapid progression of acute respiratory
failure (ARF) demanding the use of ac-
tive respiratory therapy required the an-
esthesiology and intensive care services
of medical organizations to carry out a
complex of organizational and therapeu-
tic-tactical measures.

Purpose of the study: Analyze of the
work of the specialized anesthesiology
and intensive care unit in the Repub-
lic of Sakha (Yakutia) for patients with
COVID-19 in the context of the pandem-
ic.

Materials and Methods: A retrospec-
tive observational study was conducted
based on work performed by anesthe-



