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Introduction. The Arctic, with its colossal
mineral and raw material resources, has been
subjected to intensive development, industrialization
and globalization [1]. Nine entities of the Russian
Federation are, partly of entirely, included in the
country’s Arctic zone: Arkhangelsk and Murmansk
Oblasts; Republics of Karelia, Komi, and Sakha
(Yakutia); Nenets, Yamalo-Nenets, and Chukotka
Autonomous Okrugs, and Krasnoyarsk Krai.

Arkhangelsk Oblast is located in the north of
the European part of Russia, occupying an area of
413.1 thousand km?. Its predominant part (9 out of
21 municipal districts) lies in the Far North. The
population density is about 2.0 people per km?
urban dwellers comprising 77.8 %. In 2019, the
population was estimated at 1144 thousand people.
Arkhangelsk Oblast is one of Russia’s industrially
developed regions.

Murmansk Oblast is located in Northern
Europe, bordering on Finland and Norway. It
covers an area of 144.9 thousand km? and is in its
entirety considered to be an Arctic territory, with
the population density of 5.1 people per km? The
population in 2019 was 748.1 thousand people, the
share of urban residents amounting to 92.5 %. The
fishing, mining, and chemical industries are well
developed in the region.

The Republic of Karelia is located in
Northwest Russia, bordering on Finland, and
occupies an area of 180.5 thousand km?, including
the sea borders. Only 6 out of the Republic’s
21 municipal districts are considered to be
an Arctic territory. The population density is
3.5 people per km? In 2019, the estimated
population was 618.1 thousand people, urban
dwellers amounting to 80.2 %. The Republic’s
main industries are mining and forestry.

The Komi Republic is located in the northeast
of the European part of Russia and covers an area
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0f416.8 thousand km?, with the population density
of 2.0 people per km?. The population in 2019 was
estimated at 830.2 thousand people, the share
of urban residents being 77.9 %. Four out of the
region’s 25 municipal districts are included in the
Arctic zone of Russia. The Republic is one of the
economically developed federal entities involved
in oil production and processing.

The Republic of Sakha (Yakutia) is the largest
entity of the Russian Federation, covering an area
of 3,083,523 km? in the northeastern part of Siberia.
More than 40.0 % of the region’s territory is located
beyond the Arctic Circle, and 13 out its 35 municipal
districts are included in the Russian Arctic zone. The
Republic’s population density is one of the lowest
in the country, with only 0.32 people per km?. The
population number in 2019 was 967,009 people, the
share of urban residents being 65.5 %. The oil, gas,
coal, and diamond mining industries are the major
focus of the region’s economy.

Nenets Autonomous Okrug (NAO), with the
exception of its extreme southwestern part, is located
beyond the Arctic Circle and occupies an area of
176.8 thousand km?. The population density is sparse,
with only 0.25 people per km?. In 2019, the population
was estimated at 43,970 people, the proportion of
urban residents being 72.5 %. The region’s main
economic branch is the fuel industry (96.5 %).

Yamalo-Nenets Autonomous Okrug (YaNAO)
has an area of 769,250 km?, more than half of
which is located beyond the Arctic Circle. The
population in 2019 was 541,479 people, with the
density of 0.71 people per km? and urban dwellers
amounting to 83.6 %. This is one of the leading
regions in terms of natural gas and oil.

The whole of Chukotka Autonomous Okrug
(Chukotka) is located in the Far North, bordering
on the USA in the east and occupying an area of
721,481 km?. The population in 2019 was estimated
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at 497,000 people, with the density of 0.07 people
per km? and urban residents comprising 72.6 %.
The region’s economy is based on the mining
industry, including gold mining. The indigenous
people are engaged in traditional types of fishing,
hunting, and reindeer herding.

Krasnoyarsk Krai is part of the Siberian
Federal District. Four out of Krai’s 44 municipal
districts are included in the Russian Arctic zone.
Krasnoyarsk Krai has an area of 2,366,797 km?,
with the population density of 1.21 people per
km?. In 2019, the population was 2223 thousand
people, with urban dwellers comprising 77.8 %.
Non-ferrous and ferrous metallurgy, mechanical
engineering and metalworking are among the
region’s main industries.

In 2010, there lived 82,481 indigenous people
in the Russian Arctic, which accounted for 3.3 %
of the total number of northerners [2].

Meanwhile, the invasion of civilization into
the circumpolar territory disrupts its fragile
ecosystem, worsening the environment of its
residents, especially indigenous peoples, leading to
irreversible changes in their demographic, social, as
well as medical and biological characteristics [3, 4].

In the era of technogenic civilization, increased
migration, and high prevalence of HIV and drug-
resistant TB, in addition to climatic, economic, and
social factors contributing to the spread of socially
significant diseases, the role of the healthcare
system that provides an adequate response to
the climatic and other challenges of the Arctic
becomes especially important [5-7].

According to S.Kh. Khaknazarov, residents of
the Far North of Russia are faced with unsatisfactory
health care, including such problems as remoteness of
medical facilities, limited availability of modern
diagnostic equipment, insufficient qualifications or
lack of doctors in small settlements, and inability
to pay for prescribed medication [8].

Today, the spread of socially significant
infectious diseases among the residents of the
Russian Arctic remains an urgent problem. TB,
HIV, and their combination present a high social
burden for the region’s population [9—-10].

In the United States, TB incidence among
American Indians/Alaskan Natives in 2003—
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2008 was 5 times higher than among the non-
Hispanic population [11]. Indigenous women,
predominantly living in the Arctic zone of Canada,
get infected with HIV at twice the rate of women
in the general population [12].

Meanwhile, current research regarding
biomedical  problems, including  socially
significant diseases, among northerners fails to
meet the requirements of today, not fully taking
into account the ongoing urbanization and
the changed epidemics of socially significant
diseases. Health protection programmes aimed at
northerners are ineffective, as they remain based
on outdated materials. A modern approach to
healthcare services for the Far North residents can
only be developed on the basis of interdisciplinary
circumpolar studies, including an assessment of
the adequacy of existing HIV, TB, and HIV/TB
collaborative measures.

Thus, our study aimed to: 1) compare HIV,
TB, and HIV/TB incidence in the regions of the
Russian Arctic and in the country as a whole;
2) evaluate the impact of TB prevention measures
among people living with HIV, the number
of phthisiologists and the deterioration of the
structures and buildings of TB facilities on HIV/
TB coinfection incidence in the Arctic regions of
the Russian Federation.

Materials and methods. The analytic
observational study included all 9 regions of the
Russian Arctic zone (see above) and evaluated HIV,
TB, and HIV/TB coinfection incidence rates per
100,000 people/year from 2007 to 2019. Statistical
data were obtained from the relevant forms of federal
statistical observation (form no. 8 “Information
on Incidence of Active Tuberculosis” and form
no. 61 “Information on the Disease Caused by the
Human Immunodeficiency Virus”). Additional
data regarding the number of phthisiologists and
the condition of the buildings and structures of
TB facilities were obtained through the Federal
Research Institute for Health Organization and
Informatics of the Ministry of Health of the Russian
Federation [13, 14].

Results. TB incidence in Russia over the last
13 years (2007-2019) has decreased dramatically
from 83.3 to 41.2 per 100,000 population (Fig. 1).
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The observed trend in HIV and HIV/TB coinfection
incidence rates indicates their stabilization, at
least during the last 5 years: in 2015-2019, HIV
incidence decreased from 68.5 to 54.6 and HIV/TB
incidence from 11.0 to 9.4 per 100,000 population/
year, respectively.

Among Russia’s Arctic regions, the highest
TB incidence in 2019 was recorded in Chukotka
(136.1 per 100,000 population/year), while the
highest HIV incidence (94.6) in Krasnoyarsk
Krai (Fig. 2).
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HIV/TB coinfection incidence was also high
in Krasnoyarsk Krai and Chukotka, amounting to
8.0 and 6.0, respectively, with the national average
being 9.4 per 100,000 population/year. In the
Republic of Sakha (Yakutia), HIV/TB coinfection
incidence was very low (0.8 per 100,000 population),
according to the low HIV incidence (11.7). TB
incidence there, however, remained high (50.2),
classifying the Republic as an entity with high TB
burden. Among other Arctic regions of Russia, the
Republic of Karelia stands out with its high HIV
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Fig. 1. HIV, TB, and HIV/TB coinfection incidence rates in the Arctic regions of the Russian Federation

in 2007-2019 (per 100,000 population/year)
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Fig. 2. HIV, TB, and HIV/TB incidence rates in the Arctic regions of the Russian Federation in 2019 (per
100,000 population/year): RF — Russian Federation, AO — Arkhangelsk Oblast, MO — Murmansk Oblast,
NAO — Nenets Autonomous Okrug, KK — Krasnoyarsk Krai, YaNAO — Yamalo-Nenets Autonomous Okrug
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incidence in 2019 (55.7 per 100,000 population/
year). In YaNAO, HIV and TB incidence rates were
practically identical (36.3 and 36.8, respectively)
and HIV/TB coinfection incidence (2.8) was much
lower than in Russia as a whole, while NAO had no
reported HIV/TB cases at all.

The increase in HIV incidence during 2007-2019
was the highest in Arkhangelsk Oblast (592.3 %),
followed by the Republic of Karelia (331.8 %)
and Chukotka (315.8 %), the lowest rate being
recorded in Murmansk Oblast (4.4 %) (Table 1).

TB incidence decreased over the last 13 years
in all the Arctic regions of Russia, except for
Chukotka, where it increased by 136.3 % and HIV/
TB coinfection grew by 150.0 %. Chukotka is the
only region where the epidemic situation with HI'V,
TB, and HIV/TB coinfection during the period
under study has been deteriorating dramatically.

Despite the decline in TB incidence, there has
been a large increase in the incidence rate of HIV/
TB coinfection in Arkhangelsk Oblast (920.8 %)
and Krasnoyarsk Krai (760.0 %), as well as in the

Republics of Sakha (Yakutia) (600.0 %) and Komi
(320.9 %) over the last 13 years.

The deterioration of the buildings and structures
of TB facilities in Russia’s Arctic regions was
uneven as well (Table 2). In Chukotka, the state
of its TB facility deteriorated totally and needed
a complete renovation. In the Komi Republic,
YaNAO and Krasnoyarsk Krai, the regional TB
facilities require renovation as well. At the same
time, in Murmansk Oblast the deterioration of
the buildings and structures of TB facilities was
the lowest, followed by the Republic of Sakha
(Yakutia). In Arkhangelsk Oblast, this parameter
approached the indicator for the whole of Russia,
while in NAO and the Republic of Karelia it slightly
exceeded it. The data demonstrate the impact of the
condition of TB facilities on the HIV/TB epidemic:
regions with high level of deterioration of these
buildings and structures have high HIV/TB incidence,
which is particularly pronounced in Chukotka.

The number of phthisiologists in the Arctic
zone of Russia in 2019 was quite high, meeting

Table 1
DYNAMICS OF H1V, TB, AND HIV/TB COINFECTION INCIDENCE RATES
IN THE ARCTIC REGIONS OF THE RUSSIAN FEDERATION IN 2007-2019
JTUHAMMKA 3ABOJJEBAEMOCTH BUU-UHOEKIMUEN, Tb U BUU/TH
B APKTHUYECKUX PETUOHAX P® B 2007-2019 roaax
HIV TB HIV/TB
Incidence Incidence Incidence
Region per 100,000 Increase per 100,000 Increase per 100,000 Increase
population/year (%) population/year (%) population/year (%)
2007 2019 2007 2019 2007 2019
RF 314 54.6 73.9 83.3 48.3 —42.0 4.2 9.4 123.2
AO 5.2 36.0 592.3 59.2 21.4 -63.9 0.2 1.6 920.8
Karelia 12.9 55.7 331.8 71.0 30.3 -57.3 25.6 1.5 -94.1
Komi 16.1 41.3 156.5 95.3 41.7 -56.2 1.2 5.2 320.9
MO 48.1 50.2 4.4 58.2 24.0 —58.8 2.3 43 83.5
NAO 9.5 15.9 67.4 40.5 31.8 -21.5 0.0 0.0 0.0
KK 393 94.6 140.7 104.0 63.1 -39.3 2.5 21.5 760.0
Sakha 8.7 11.7 34.5 77.4 50.2 -35.1 0.3 2.1 600.0
Chukotka 13.9 57.8 315.8 57.6 136.1 136.3 4.0 10.0 150.0
YaNAO 21.3 36.3 70.4 74.0 36.8 -50.3 5.5 5.7 3.6

Note: RF — Russian Federation, AO — Arkhangelsk Oblast, MO — Murmansk Oblast, NAO — Nenets Autonomous Okrug,
KK — Krasnoyarsk Krai, YaNAO — Yamalo-Nenets Autonomous Okrug.
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Table 2

NUMBER OF PHTHISIOLOGISTS AND DETERIORATION OF THE BUILDINGS AND STRUCTURES
OF TB FACILITIES IN THE ARCTIC REGIONS OF THE RUSSIAN FEDERATION IN 2019

YU CJO BPAUEN-OTU3UATPOB U U3HOC 3IAHUMN 1 COOPYKEHUM
NPOTUBOTYBEPKYJIE3HBIX YUPEXKJIEHUMA B APKTUUECKUX PETHOHAX P® B 2019 roay

Deterioration of buildings Phthisiologists

Region and structures (%) (per 10,000 population)

(permissible limit = 50.0 %) (standard index = 0.50)
Russian Federation 40.9 0.47
Arkhangelsk Oblast 38.6 0.23
Republic of Karelia 44.2 0.41
Komi Republic 73.8 0.68
Murmansk Oblast 17.4 0.30
Nenets Autonomous Okrug 43.3 1.13
Krasnoyarsk Krai 57.7 0.50
Republic of Sakha (Yakutia) 26.9 1.38
Chukotka Autonomous Okrug 100.0 1.99
Yamalo-Nenets Autonomous Okrug 60.5 0.79

the accepted standard or exceeding it, especially Antiretroviral  therapy (ART) coverage

in Chukotka, Republic of Sakha (Yakutia), NAO
and YaNAO. A shortage of phthisiologists was
observed in Arkhangelsk and Murmansk Oblasts
and the Republic of Karelia. In Krasnoyarsk Krai,
the number of phthisiologists corresponded to the
required standard, while in the Komi Republic it
slightly exceeded it.

among HIV-infected patients registered at the
AIDS Centres in all the Arctic regions of Russia
in 2019 exceeded 60.0 %, the highest rate being
observed in NAO (Table 3). The Republic of
Sakha (Yakutia) and Komi, as well as Chukotka
and YaNAO had a rate over 70.0 %. For the other
entities (Krasnoyarsk Krai, Murmansk Oblast,

Table 3

TB PREVENTION COVERAGE AMONG PEOPLE LIVING WITH HIV IN THE ARCTIC REGIONS
OF THE RUSSIAN FEDERATION IN 2019, people (%)

OXBAT MEPAMM IO MPO®UTAKTAKE TYBEPKYJIE3A JIIOJAEM,
JKUBYIUX C BAY-UHOEKIMUEN, BAPKTUUYECKUX PETHOHAX P® B 2019 roay, uen. (%)

Region ART TB chemoprophylaxis TB screening
Russian Federation 789,613 (65.5) 124,087 (16.6) 580,767 (77.7)
Arkhangelsk Oblast 1116 (67.5) 212 (12.8) 1335 (80.8)
Republic of Karelia 1018 (65.2) 168 (10.8) 1211 (77.5)
Komi Republic 1897 (73.2) 657 (25.4) 2337 (90.2)
Murmansk Oblast 2476 (64.8) 986 (25.8) 3002 (78.5)
Nenets Autonomous Okrug 53 (82.8) 6(9.4) 55 (85.9)
Krasnoyarsk Krai 12,644 (64.3) 2835 (14.4) 13,292 (67.6)
Republic of Sakha (Yakutia) 736 (72.3) 232 (22.8) 771 (75.7)
Chukotka Autonomous Okrug 132 (70.6) 29 (15.5) 152 (81.3)
Yamalo-Nenets Autonomous Okrug 1770 (73.9) 403 (16.8) 2086 (87.1)
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Republic of Karelia, and Arkhangelsk Oblast),
the data were close to the indicator for Russia as a
whole (65.5 %) or slightly exceeded it.

The share of HIV-infected patients screened for
TB who were registered at the AIDS Centres in the
Arctic zone of the Russian Federation was quite
high in 2019, exceeding 80.0 % in most entities:
Arkhangelsk Oblast, Chukotka, NAO and YaNAO,
the highest being in the Komi Republic (90.2 %).
TB screening among HIV-infected patients
was the lowest in Krasnoyarsk Krai (67.6 %).
In Murmansk Oblast and the Republics of Sakha
(Yakutia) and Karelia it was close to the federal
indicator (77.7 %).

Among TB prevention measures for people
living with HIV in 2019, the lowest rates were
found in TB chemoprophylaxis, the national
level being as low as 16.6 % of those who were
registered at the AIDS Centres. The lowest
percentage was identified in NAO, Republic
of Karelia, and Arkhangelsk Oblast, while the
highest, in Murmansk Oblast, Komi Republic and
Republic of Sakha (Yakutia). In Krasnoyarsk Krai
and YaNAO it was 14.4 and 15.5 %, respectively.

Discussion. The study found that the trend in
the HIV, TB, and HIV/TB coinfection epidemics
over the last 13 years in Russia’s Arctic regions
was uneven. The highest HIV incidence was
recorded in Krasnoyarsk Krai, while the highest
TB incidence, in Chukotka. This situation in
Chukotka had been provoked by a long absence of
a TB facility in the region, which had been closed
during the Perestroika period and reopened only
4-5 years ago. Moreover, this Okrug ranks as one
of the worst among the 9 Arctic regions in terms
of HIV and HIV/TB incidence rates during 2007—
2019. In addition, we noted a dramatic increase
in HIV/TB incidence rates in Arkhangelsk Oblast
as well as in the Republics of Karelia and Komi
caused by an HIV outbreak, which is alarming.

The capacity of the TB control system in the
Arctic regions of Russia, evaluated on the basis
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of the state of the buildings and structures of TB
facilities, is uneven as well, the worst being in
Chukotka, which indicates the dependence of
the HIV/TB epidemic on the condition of TB
facilities.

Interestingly, there is a sufficient number of
phthisiologists in the country’s Arctic regions,
as well as an adequate TB screening and ART
coverage among people living with HIV. However,
as in the whole of Russia, in the Arctic regions, TB
chemoprophylaxis coverage among people living
with HIV is unsatisfactory.

Meanwhile, our research presents only a
preliminary assessment of the HIV, TB, and HIV/
TB epidemics in Russia’s Arctic regions. Another
limitation of the study is that we evaluate the
epidemiological data and other indicators for the
Arctic regions in their entirety, although only
4 out of the 9 entities are fully considered to
be Arctic territories (Murmansk Oblast, NAO,
YaNAO and Chukotka), while in case of the other
5 entities only circumpolar districts are included
in the Russian Arctic zone. Thus, to perform
a more accurate assessment of the epidemic,
economic and human resources data of the TB
control system and results of TB prevention
measures among people living with HIV, as well
as to determine the main risk factors of the spread
of these socially significant infections, especially
among indigenous people, one needs to obtain
information from each circumpolar district
separately.

However, the study identified the main features
ofthe HIV, TB, and HIV/TB coinfection epidemics,
the impact of the number of phthisiologists as
well as the state of buildings and structures of TB
facilities on the effectiveness of TB prevention
measures among people living with HIV in the
Arctic regions of Russia and showed the necessity
of more detailed studies.
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IMPACT OF TB PREVENTION MEASURES AND CAPACITY OF TB FACILITIES
ON HIV/TB INCIDENCE IN THE RUSSIAN ARCTIC

Increased migration, high prevalence of HIV and drug-resistant tuberculosis (TB) in the era of intensive
industrialization and globalization in the Arctic are becoming urgent problems for the healthcare system of
Arctic territories. The purpose of this research was to determine the impact of TB prevention measures
among people living with HIV, the number of phthisiologists and the condition of TB facilities on the
incidence of HIV/TB coinfection in the Arctic regions of Russia. Materials and methods. We evaluated
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HIV, TB, and HIV/TB coinfection incidence rates per 100,000 population for 2007-2019, the number of
phthisiologists and deterioration of the buildings and structures of TB facilities, as well as the results of
TB prevention measures among people living with HIV in the Arctic regions of the Russian Federation.
The statistical data were obtained from the relevant forms of federal statistical observation and from the
Federal Research Institute for Health Organization and Informatics of the Ministry of Health of the Russian
Federation. Results. The highest HIV (315.8 %), TB (136.1 %) and HIV/TB (150.0 %) incidence rates
as well as the worst deterioration level of the buildings and structures of TB facilities (100.0 %) were
identified in Chukotka Autonomous Okrug. The research showed that HIV, TB, and HIV/TB incidence
in the Arctic regions of Russia is uneven. More detailed studies are required assessing the prevalence
of HIV, TB, and HIV/TB coinfection, as well as evaluating the capacity of the healthcare system in each
Arctic region of the Russian Federation.

Keywords: HIV infection, tuberculosis, HIV/TB, Arctic territories of the Russian Federation, tuberculosis
facilities.
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