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Summary

In the article, a review of foreign and Russian literature
suggests that both multidrug-resistant tuberculosis
spread and the HIV epidemic are factors maintaining the
high tuberculosis burden worldwide and in the Russian
Federation.

The main transmission pathway for HIV-infection in the
Russian Federation, as well as in other countries of East-
ern Europe and Central Asia, is now attributed to heter-
osexual contact, which has surpassed the intravenous
injection route of transmission. A rise in heterosexual risk
of HIV transmission is accelerating epidemic progression
amongst the general population, thereby contributing to
a generalization of the epidemic process.

The authors also provide an analytical review of publica-
tions related to risk factors for multidrug-resistant tuber-
culosis development in HIV-infected patients. It is found
that such literature is limited in foreign countries, as well
as in the Russian Federation. There is information about
the general role of HIV infection in tuberculosis burden,

but the influence of socio-demographic, epidemiological
and clinical factors for multidrug-resistant tuberculosis
development in people living with HIV is not sufficiently
studied. Thus, there is a need for further studies designed
to analyze the socio-demographic, epidemiological and
clinical characteristics of patients with multidrug-resist-
ant tuberculosis and HIV co-infection in comparison with
those who are HIV-negative. Knowledge of the main risk
factors for multidrug-resistant tuberculosis development
in people living with HIV will allow selective and targeted
use of resources to achieve effective outcomes in treat-
ment of HIV/TB co-infected patients.

Keywords: HIV-infection, tuberculosis, HIV/TB co-infec-
tion, MDR-TB in HIV, Russian Federation, Eastern Europe
and Central Asia

Peslome

B ctaTbe npepcTaBneH 0630p 3apy6exKHbIX 11 POCCUNCKNX
HayuHbIX NybAMKaLMin 0 pacnpocTpaHeHnn TybepKynesa
C MHOXeCTBEHHOW NeKapCTBEHHOM YCTOMUYNBOCTbIO BO3-
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oyoutena un BUY-uHdekumn Kak OCHOBHbIX (AKTOPOB,
BNIMAIOLMX HA COXPaHeHMe BbICOKOro bpemeHmn TybepKy-
ne3sa B mupe, B Poccuickon Oegepaumn.

OcHOoBHbIM NyTeMm 3apaxeHusa BUY-uHdpekuun B Poccunn-
ckon Oegepaunu, Kak 1 B opyrux ctpaHax BoctouHon Eg-
ponbl 1 LleHTpanbHom A3uu, B HacToALlee Bpemsa CTaHo-
BUTCA POCT retepoceKkCyanbHbIX KOHTaKTOB, CMEHVBLLWNA
BHYTPVBEHHDBIA MHBEKUMOHHBIN MNyTb MHOUUMPOBaHKA
BMPYCOM MMMyHoZedbMLUTa YeNioBeKa, YTO yCuvBaeT
pacnpocTtpaHeHune 3aboneBaHna cpegn obein nonyns-
UMM 1 CnocobCTBYET reHepanusauum 3NUSEMUYECKOTO
npoduecca.

ABTOpaMU TakXe NPOBEAEH aHaNUTUYecKuin ob3op ny-
6nvKauuin, CBA3AHHBIX C (aAKTOpaMu PUCKA Pa3BUTUSA
TybepKynesa C MHOXeCTBEHHOW NeKapCTBEHHOWN YCTOW-
UMBOCTbIO BO3OYyaUTENA y naumneHToB ¢ BUY-uHdpekunen.
YCTaHOBMEHO, UTO NPOBEAEHME TaKNUX NCCNeAOBaHUN, KaK
B Mupe, Tak 1 B Poccuinckon Oepepauny, orpaHMyeHo.
Nmetotca ceepgeHunsa o ponu BUY-mHbekumn B pacnpo-
CTpaHeHun TybepKynesa B LiefIoM, BAUAHME COLUANbHO-

O'ruslna'rpvm, nyJibMmoHoorna

aemorpaduyeckimx, SNMaemMmmnonornyecknx U KNMHUYeCKnx
dakTopoB B pa3BuTUN TyOepKynesa C MHOXKeCTBEHHOM
NEeKAPCTBEHHON YCTOMUMBOCTBIO BO3OYyAWTENA Yy niogen,
MKuBywmx ¢ BUY, nsyvaetca HegoctatouHo. B cBA3M € 3Tnm
BO3HUMKaeT HeObXOAMMOCTb NPOBEAEHNA UCCIeA0BaHNN,
HanpaBJieHHbIX Ha aHaNM3 coLanbHO-AeMorpadpruecknx,
3NNAEMMONIOTNYECKIMX U KITMHNYECKNX XapaKTEePUCTUK Na-
LIMEHTOB C coyeTaHueM TybepKynesa C MHOXKeCTBEHHOM
NeKapCTBEHHON YycToMuMBOCTbiO BO3OyauTena m BUY-
MH)EKLMM B CpaBHEHWN C TakoBbIMU 6e3 BUY-uHdpeKkLmm.
3HaHe 0CHOBHbIX GaKTOPOB pUCKa pPa3BUTUA TyGepKyre-
3a C MHOKECTBEHHOW JIeKapCTBEHHOM YCTOMUYUBOCTbIO Y
nuy ¢ BUY-nHdekumein no3BonuT n3brpaTtenbHo 1 Lene-
HamnpaBJIEHHO VCMOMb30BaTb PECYpPChbl ANs JOCTUKEHUA
3bPeKTVBHBIX Pe3yNbTaToB JIeUeHNs NMaLMEeHTOB C cove-
TaHveMm Ty6epkynesa n BUY-undekumn.

KnioueBble cnoBa: B/Y-nHdekuunsa, Tybepkynes, co-
yeTtaHue BNY/TB, Poccninckaa Qepepauma, BoctouHan
Espona u LleHTpanbHada A3unsa

Tuberculosis co-infection with HIV (HIV/TB) is one of
the fundamental issues facing global health and conti-
nues to delay disease eradication. HIV affects tuberculosis
(TB) progression by manifesting as accelerated transmis-
sion and advancement through stages of disease [1, 2]
and in recent years, the development and spread of TB
drug-resistance has complicated effective therapy and
treatment outcome in patients with HIV-infection as well
as without [3, 4]. In the Russian Federation, a worsening
HIV epidemic necessitates improved measures to con-
trol the spread of HIV/multidrug-resistant TB (MDR-TB)
co-infection, as well as in order to continue trends of TB
decline [5, 6].

While a global estimate of 10 million people fell ill
with TB in 2018, this number has remained relatively sta-
ble in recent years and has improved since 2010 [7]. In the
Russian Federation, data from the WHO Global Tubercu-
losis reports indicate that incidence and disease mortali-
ty is decreasing more rapidly (5.4% per year) than in any
other high-burden country worldwide [7].

Despite these trends of improvement, TB drug-resis-
tance is on the rise, threatening public health and global
TB eradication [8]. Patients who exhibit MDR-TB do not
respond well to rifampicin and isoniazid, the two most
effective first-line anti-TB drugs, and experience poo-
rer treatment success following longer, more expensive
treatment regimens [8, 9]. An even rarer manifestation
is extensively drug-resistant TB (XDR-TB), which consists
of MDR-TB that is additionally resistant to three or more
of the six classes of second-line drugs [10]. TB drug resis-
tanceis known to arise through the selection of mutations

in patients undergoing TB treatment regimens of low ef-
fectiveness or who poorly adhere to treatment, as well as
through person-to-person transmission of drug-resistant
Mycobacterium tuberculosis (MTB) [11]. Until 2011, the
global problem of drug-resistant TB was not addressed
directly as it was believed that advocacy of sputum-smear
microscopy and first-line TB treatment alone would be
most cost-efficient in resource-poor settings [5]. There
are no effective preventative vaccines for drug-resistant
TB, and the current BCG vaccine does little to mitigate the
most common form of TB disease, pulmonary TB infec-
tion in adults [12].

Half a million new cases of rifampicin-resistant TB
were estimated for 2018 worldwide, of which, 78% were
considered MDR-TB [7]. By country, the largest shares of
the MDR-TB global disease burden were attributed to In-
dia (27%), China (14%), and the Russian Federation (9%)
and the highest proportions attributed to the former-So-
viet countries (>50% of previously treated TB cases) [7].
In former-Soviet countries, a deterioration of TB control
was attributed to the experienced social and economic
destabilization following the disintegration of the Soviet
Union, contributing as well to the rise in drug-resistant
strains of MTBin the area [13]. While federal financial sup-
port for TB programs decreased in the 1990s, cessation
of screening activities and insufficient drug supplies con-
tributed to the emergence of TB drug-resistance, as well
as to a nearly threefold increase in TB incidence and mor-
tality over the course of eight years [13].

According to past monitoring data in the Russian
Federation, the proportion of TB cases that achieve
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smear-negation in patients with newly diagnosed TB
does not exceed 70% [14]. For this reason the practice of
surgical interventions, such as collapse therapy, for the
treatment of TB are still widely used. The effectiveness
of treatment of patients with destructive pulmonary TB
is considered to be even lower and rarely to exceed 60%
[14]. The argument for surgical intervention for smear-
negation revolves around the belief that continued
chemotherapy with second-line drugs contributes to an
increase of a number of patients with MDR-TB and XDR-
TB, whose share in the Russian Federation has already
reached 40% [14]. In the Russian Federation, the mortal-
ity rate of MDR-TB is considered to be no less than 40%
[15]. Amongst patients with MDR-TB worldwide, approxi-
mately 9-10% have XDR-TB, which bodes unfavorably for
treatment outcomes [15].

Globally, in the same countries with the highest pro-
portions of TB drug-resistance, rates of HIV infection have
been on the rise [7, 16]. According to UNAIDS 2019 Data,
Eastern Europe and Central Asia comprise one of two
global regions where the annual number of AIDS-casu-
alties have collectively increased since 2010 [16]. This re-
gion has been identified to have the fastest growing HIV
epidemic in the world, where the annual number of HIV
infections has reached 150,000, 29% higher than in 2010
[16]. Statistically, the Russian Federation and Ukraine com-
prised 84% of all new HIV infections in Eastern Europe and
Central Asia, and exclusion of data from the Russian Fede-
ration results in a 4% decline in the region’s 2010-2018
trend analysis regarding new HIV infections [16].

As higher proportions of HIV transmission in the Rus-
sian Federation were attributed to intravenous drug use
in the past, recent evidence has shown that heterosexual
transmission is increasing [17]. In 2016, 48% of those in-
fected with HIV in the Russian Federation listed sex with
heterosexual partners as the sole risk factor for infection
[17]. In light of a shift towards heterosexual transmission,
there runs a greater risk for HIV spread within the general
population, which, if not efficiently addressed, will further
propagate the current epidemic. As of 2016, the sociode-
mographic portrait of HIV patients living with HIV in Russia
and visiting AIDS Centers did not differ from the distribu-
tion of citizens of the same age [18]. Across 27 regions of
Russia, 7,000 patients were analyzed and determined to
represent an economically and socially integrated popu-
lation, whose average age fell at 34 years (18-79) [18]. As
this study only concerned patients who were registered
at regional AIDS Centers, it is important to note that there
may exist HIV-infected populations that are currently not
under observation or who are not receiving treatment.
Drawing from epidemiological data from the Russian
Northwestern Federal District in 2016, the highest rates of
HIV detection were found amongst drug users, homose-
xuals and bisexuals, and the prison population [19].

At the present time in the Russian Federation, two re-
porting systems for HIV epidemiological monitoring arein
place, operated in-country by Rospotrebnadzor and the
Russian Ministry of Health [20]. In 2018, reports of newly
diagnosed HIV cases between Rospotrebnadzor and the
Russian Ministry of Health differed nationally by 33.4%,
in the Northwestern District of Russia by 41.6%, and in
Saint-Petersburg by 58.4%. These differences are attribu-
ted to the different strategies employed by the reporting
systems, in which Rospotrebnadzor accounts for all newly
positive immunoblots against HIV antibodies, while the
Ministry of Health takes into account the number of new
patients who register under dispensary observation with
Regional AIDS Centers [20]. This evidence suggests that a
large proportion of those who test positive for HIV are not
receiving antiretroviral treatment (ART), and subsequent-
ly are not screened for TB.

Co-infection of HIV-1 and MTB increases the risk of
active TB and rapidity of HIV-1 disease progression [21].
As the primary cellular targets of HIV-1 are CD4* cells, T
cell lymphocytes that are a part of the body’s immune
system, immune defense is compromised against se-
condary and opportunistic infections [21]. After HIV-1
transmission, risk of developing active TB increases 2-5
fold, which increases to 20-fold after the onset of HIV-1
induced immunodeficiency [21]. The life-expectancy of
HIV-positive patients is significantly compromised by TB
co-infection, while epidemiology, clinical presentations,
and management of HIV and TB infections are far more
complex in the case of co-infection [6, 12]. While current
WHO guidelines recommend that both MDR-TB and HIV
require treatment immediately upon diagnosis, there are
reasonable chances that clinically significant drug-drug
interactions between MDR-TB agents and antiretrovirals
impact treatment efficacy and safety, warranting further
pharmacokinetic and pharmacodynamic investigation as
well [22]. In order to effectively treat HIV-associated TB,
anti-TB treatment must be integrated with ART, while si-
multaneously monitoring drug cytotoxicity, HIV-related
comorbidities, and the development of immune reconsti-
tution inflammatory syndrome (IRIS) [2].

In the Russian Federation, active TB infection is
thought to affect 32-56% of HIV-positive patients in ad-
vanced stages of infection, a continuous leading cause of
death within the HIV-positive patient population, as re-
mains the case worldwide [23]. As is commonly observed
in HIV-infected patients, TB granuloma formation may
fail in immunocompromised individuals, manifesting as
rapid generalization of TB disease [12]. Generalized TB
in HIV-infected patients is known to be closely related to
degree of immunodeficiency (r=-0,98), and in terms of
extrathoracic localizations in HIV/TB, lesions of almost all
organs are observed [24]. Bronchopulmonary symptoms
are often not expressed in the co-infected patient popu-
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lation, and chest X-ray may reflect presentations abnor-
mal for TB in adults — damage to the intrathoracic lymph
nodes, interstitial dissemination, and the absence of lung
tissue destruction [24]. This complicates timely TB diag-
nosis in HIV-positive patient populations and, in the back-
ground of rapid disease progression, leads to inadequate
treatment and high mortality [24].

Although global TB incidence has been trending on
a decline, in developed countries, increased migration
and HIV-infection attribute to a greater proportion of
extrapulmonary TB [25]. Tuberculous spondylitis is a rare
presentation of extrapulmonary TB that comprises 1-5%
of all TB cases and 50% of bone and joint TB cases [25]. As
the infection spreads through the vertebrae, the disease
may lead to vertebral collapse and spinal damage, often
resulting in neurological symptoms [25]. In HIV-infected
patients, the severity of tuberculous spondylitis, assessed
by disseminated forms and cases of multiple localization,
are closely related to degree of immunosuppression [26].

From 2013 to 2017 in the Northwest District of the
Russian Federation, a region considered to be well-con-
trolled, the burden of patients with HIV/MDR-TB co-infec-
tion increased by 3.9 times (from 3.2% to 12.5%), a trend
that will, if unaddressed, contribute to the slowing of the
rate of TB decline [27]. Additional suggestions have pro-
posed that the Russian Ministry of Health fully commit
to financial and administrative needs at the level of local
hospitals, targeting TB in vulnerable populations, such as
children, those who suffer from TB co-infection, and peo-
ple living with HIV [28].

In order to mitigate drug-resistant TB transmission
within populations that exhibit a high burden of HIV-
infection, there is recognition of an urgent need for the
design of region-specific interventions [19, 29]. Their
purpose would be to address implementation of rapid
molecular diagnostics, assessment of regimen effective-
ness, active screening of vulnerable populations and
those who have come in contact with drug-resistant TB,
as well as prophylactic measures [29]. In terms of HIV in
the Russian Federation, it has been proposed that indi-
vidual regions be classified based on current epidemic
profile, based on whether HIV incidence in a defined area
isincreasing, decreasing, or has remained high in the past
decade [19]. In this way, regional factors contributing to
high HIV incidence can be assessed and analyzed in terms
of drug trafficking, how informed the general population
is about HIV-infection and drug use, ethnic and geo-
graphic characteristics, internal and external migration,
effectiveness of prophylactic programs (i.e. anti-drug),
economic resources in the region and financial support
for HIV programs, and availability of laboratory and me-
dical services [19]. Because of region-to-region variation
across the Russian Federation, this strategy could simul-
taneously centralize epidemiological approaches, while
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tailoring interventions to consider the availability of re-
gional resources.

The rise of MDR-TB resistance to fluoroquinolones
and second-line injectable drugs as well as increased
prevalence of XDR-TB challenges the effectiveness of
current treatment regimens. In 2013, bedaquiline was
approved for use in the United States and Europe for
the treatment of MDR-TB/XDR-TB along with a WHO-
approved background regimen and has since then been
widely implemented in the Russian Federation [30]. Line-
zolid, which was approved by the FDA in 2000, has like-
wise been justified by tolerability and efficacy studies and
has been used to treat drug-resistant TB in the Russian
Federation since 2010 [31]. In 2013, delamanid also was
shown to improve treatment outcome and reduce mor-
tality in combination with an approved background reg-
imen among MDR-TB and XDR-TB patients [32]. In recent
years, delamanid has been licensed for use in the Russian
Federation, but despite co-administration with bedaqui-
line in complex drug-resistant TB cases, combined use is
not advised due to lack of evidence in regards to safety
[33]. Perchlozon (4-thioureido-iminomethylpyridinium
perchlorate), a Russian TB drug registered in-country in
2012, has been applied routinely in clinical practice and
since then has been shown to increase the effectiveness
of 6-month therapy for pulmonary MDR-TB, evaluated by
smear negation and positive radiological dynamics [34].
As WHO recommendations propose that a minimum of
4 active drugs should comprise an effective drug regimen,
it is important to monitor the development of adverse
events arising throughout the long duration of MDR-TB
and XDR-TB treatment [33]. Safety, tolerability, and effec-
tiveness of combination drug regimens for drug-resistant
TB should also be evaluated in respect to ART use.

Research surveying Eastern Europe has indicated that
drug-resistant TB is associated with young age, low socio-
economic status and a history of incarceration [5]. HIV/TB
co-infected patients in Eastern Europe constitute a simi-
larly challenging population, characterized by high socio-
economic deprivation, intravenous drug use, hepatitis
co-infection, and poor access to ART [11]. A 2017 study
in Moscow identified that the following typical character-
istics were more frequent in HIV/TB co-infected patients
versus in HIV-negative TB patients: permanent resident
of the city, between the ages of 31-40 years old, male,
unemployed, no destruction of lung tissue, disseminated
form of pulmonary TB, and previous incarceration [35].

Patients co-infected with HIV/TB may also be at in-
creased risk than HIV-negative TB patients of developing
MDR-TB, which has been attributed to a characteristic
rapid disease progression in environments conducive to
drug-resistant TB exposure [22, 36, 37]. Increased hospi-
talization of HIV-positive patients, nosocomial infection
within TB facilities, contact with MDR-TB patients in the
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midst of poor infection control, and a heightened risk
of association with MDR-TB in prison settings have also
been identified as possible contributors [36, 38]. In the
Eastern European region, infrequent use of international-
ly recommended MDR-TB treatment regimens have also
been reported, and rates of ART use and viral suppres-
sion fell below the targeted 90% [37]. A study concerning
drug-susceptible and drug-resistant HIV-positive patient
populations in Eastern Europe concluded that patients
with MDR-TB were less likely to achieve cure or complete
treatment (21.8% vs. 62.9%, p<0.0001) and were more
likely to die (65.5% vs. 27.0%, p<0.0001) [11]. Another
study conducted amongst patients throughout the Rus-
sian penitentiary system with XDR-TB showed that suc-
cessful treatment outcome was poor at 21.4%, of which,
34.5% was attributed to treatment failure and 27.7% was
attributed to patient discontinuation under observation
[371. Increased availability of high-quality laboratory dia-
gnostics and continued use of collapse therapy in the
penitentiary system have been proposed as possible in-
terventions [37].

In a 2016 study in the Republic of Karelia, a high prev-
alence of MDR-TB was associated with late detection and
delayed diagnosis of HIV/TB co-infection, where 70%
of cases were classified as advanced stages of HIV [39].
Reaffirming a pressing need for efficient TB diagnosis,
universal and systematic implementation of molecular
diagnostic tools when TB is suspected in HIV patients,
such as Gene-X-Pert, could improve treatment outcome
through timely diagnosis of TB as well as determination
of resistance to rifampicin [40]. Due to rapid TB disease
progression and generalization in HIV-patients, a chest
X-ray every six months may not be informative enough
to achieve timely early detection [41]. Instead, employing
several strategies, including assessing TB presentation in
the intrathoracic lymphatic nodes, could strengthen cri-
teria for timely diagnosis [41]. Inadequacies and difficulty
in diagnosing TB amongst HIV-positive patient popula-
tions remains a problem in the Russian Federation, with
greater than 80% of diagnoses made through passive
case-finding [41].

In the Russian Federation, there exist additional
challenges despite the fact that increased centralization
of molecular genetic diagnostic methods has greatly
improved the efficiency and accuracy of MTB detection
[42, 43]. Timely TB detection continues to be difficult to
achieve in the HIV-positive patient population due to
rapid disease progression in the context of severe im-
munosuppression, however, factors such as marginaliza-
tion stemming from psychosocial pressures and stigma-
tization may also play a role [44, 45]. A study at Botkin’'s
Infectious Disease Hospital in St. Petersburg suggested
moderate to high stigmatization amongst HIV-patients,
with greatest emotional significance surrounding the dis-

closure of their diagnosis. It was shown that higher emo-
tional burden associated with diagnosis disclosure corre-
lated positively with a higher level of education [46]. In
the Republic of Karelia, it was also noted that input of HIV/
TB patients from the Federal Penitentiary System contrib-
uted significantly to disease distribution in the general
population in this region [39]. In this way, increased social
support for marginalized groups such as the homeless
and the previously-incarcerated could improve monito-
ring among these risk groups, as well as ease disease bur-
den within the general population [39].

Psychosocial factors may also play a role in the integ-
rity of treatment adherence, preventing relapse and the
development of drug-resistant TB, especially a challenge
within key risk groups in the Russian Federation, namely
migrant populations, intravenous drug-users, the home-
less, and the prison population [11, 39, 37, 44, 47]. The in-
carceration of intravenous drug-users creates a situation
of increased risk of HIV and TB transmission amongst pris-
on populations, which is worsened by high levels of in-
ternal and international migration [48]. As acquired drug
resistance was previously attributed to de novo mutations
following poor treatment adherence, evidence following
analysis has suggested that the bulk of MDR-TB cases
may be attributed to transmission, where approximately
96% of new MDR-TB cases and 61% of previously treated
cases were due to transmission [11, 49]. In this way, the
exercise of greater control measures for screening and
early diagnosis within high-risk populations could miti-
gate transmission of drug-resistant TB, thereby decrea-
sing likelihood of co-infection with HIV.

At present day, evidence indicates that internation-
ally recommended MDR-TB treatment regimens are in-
frequently adhered to in Eastern Europe, and difficulties
in achieving adequate ART use and viral suppression
were linked to non-cooperativity in the patient popula-
tion and weaknesses in the sphere of health care [37]. In
HIV-patient populations, urgent improvements need to
be made in early and efficient TB diagnostics, increased
access to- and implementation of second-line TB drugs,
prompt ART initiation and viral load monitoring [6]. In this
way, improved management of HIV/TB patients in Eas-
tern Europe, especially those with MDR-TB, begins with
systematization of HIV/TB diagnosis and treatment.

In review of Russian and international literature,
there is little work that focuses on risk factors that may
contribute to the development of MDR-TB within HIV-
infected populations. As studies specific to the Eastern
European region have shown that drug resistant TB and
TB/HIV co-infection are significantly characterized by so-
cioeconomic deprivation, it would be valuable to assess
the degree of marginalization associated with the fre-
quency of co-infection and the development of MDR-TB.
Definitive evidence could help direct the implementation
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of region-specific support measures for high-risk groups
that are notoriously difficult to reach.

While significant progress has been made in the
global reduction of TB infection, a rise in drug-resistant
presentations of TB poses further complications for co-
infection with HIV. In the Russian Federation, a reduction
in HIV/TB and HIV/MDR-TB may require revisions for a
centralized system of HIV reporting and region-specific
strategies. Additionally, co-infected patients could bene-
fit from an integration across specialties, namely in ad-
ministering treatment for TB and HIV in one centralized
location, so patients do not have to separately visit TB
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dispensaries and Regional AIDS Centers [50]. Greater con-
trol within high-risk populations to streamline early TB
detection and treatment initiation, as well as treatment
adherence, has the potential to reduce transmission of
drug-resistant TB. Urgent action is needed to integrate TB
and HIV interventions in the face of rising TB drug-resist-
ance and a worsening HIV-epidemic in the Russian Fed-
eration [6, 47].

KoHGNuKT nHTepecoB. ABTOPbI HE MMEIT KaKoro-
nn60o KOHOMKTa MHTEPECOB.

Conflict of interest. The authors do not declare any
conflict of interest.

References

1. NusbaumR. J.,, Calderon V.E., Huante M.B. et al. Pulmonary Tuber-
culosis in Humanized Mice Infected with HIV-1. Sci Rep. 2016; 6
(February): 1-11.

2. Bruchfeld J.,, Correia-Neves M., Kallenius G. Tuberculosis and HIV
Coinfection. Cold Spring Harb Perspect Med. 2015; 5 (7): 1-15.

3. Sotgiu G., Centis R, D’Ambrosio L., Battista Migliori G. Tubercu-
losis treatment and drug regimens. Cold Spring Harb Perspect
Med. 2015; 5 (5): 1-12.

4. Ahmed A., Rakshit S., Vyakarnam A. HIV-TB co-infection: Mecha-
nisms that drive reactivation of Mycobacterium tuberculosis in
HIV infection. Oral Dis. 2016; 22: 53-60.

5. DaduA., Hovhannesyan A., Ahmedov S., van der Werf M.J., Dara M.
Drug-resistant tuberculosis in eastern Europe and central Asia:
a time-series analysis of routine surveillance data. Lancet Infect
Dis. 2020; 20 (2): 250-258.

6. Heuaesa O.b. Snugemnyeckaa cuTyauus no TybepKynesy cpe-
an nny, ¢ BUY-nadekunein B Poccuinckon Oegepauun. Tybep-
Kynes n 6onesHn nerkmx 2017; 95 (3): 13-19. [Nechaeva O.B.
Tuberculosis epidemic situation among HIV positive people in
the Russian Federation. Tuberkulez i bolezni legkikh 2017; 95
(3): 13-19 (In Russ.)].

7. Global tuberculosis report 2019. Geneva: World Health Organi-
zation; 2019.

8. Bastard M., Sanchez-Padilla E., Du Cros P. et al. Outcomes of
HIV-infected versus HIV-non-infected patients treated for
drug-resistance tuberculosis: Multicenter cohort study. PLoS
One 2018; 13 (3): 1-14.

9. DeanA.S., Zignol M., Falzon D., Getahun H., Floyd K. HIV and multi-
drug-resistant tuberculosis: overlapping epidemics. Eur. Respir.
J.2014; 44 (1): 247-251.

10. TB Elimination (Multidrug-Resistant Tuberculosis (MDR TB)).
CDC.2012:1-2.

11. PostF.A., Grint D., Werlinrud A.M. et al. Multi-drug-resistant tuber-
culosis in HIV positive patients in Eastern Eur. J. Infect. 2014; 68
(3): 259-263.

12. Pawlowski A., Jansson M., Skéld M., Rottenberg M.E., Kdllenius G.
Tuberculosis and HIV Co-infection. PLoS Pathog. 2012; 8 (2):
€1002464.

13. Yablonskii P.K., Vizel A.A., Galkin V.B., Shulgina M.V. Tuberculosis
in Russia: Its history and its status today. Am. J. Respir Crit. Care
Med. 2015; 191 (4): 372-376.

14. UNAIDS Data 2019.2019.

15. A6noHckud [1.K., Cokonosuy E.I, AeemucaH A.O., Bacunees U.B.
Ponb TopakanbHOW XMpyprum B fie4eHnn TybepKynesa nerkmux
(0630p NnuTepaTypbl 1 cOBCTBEHHble HabnloaeHusa). MeanLmH-

ckuin anbaHc 2014; (3): 4-10. [Yablonskiy P.K., Sokolovich E.G.,
Avetisyan A.O., Vasilyev I.V. Role of thoracic surgery in pulmonary
tuberculosis treatment (review and the authors’ observations).
Meditsinskiy al'yans 2014; (3): 4-10 (In Russ.)].

16. Bacuneesa W. A., benunosckut E. M., bopucos C. E., Cmepnu-
ko8 C. A. TybepKynes ¢ MHOXXeCTBEHHOW N1eKapCTBEHHOW YCTO-
UMBOCTbIO BO3bGYyAUTENA B CTpaHax mupa n B Poccuiickoin Qe-
nepauun. Tybepkynes n 6onesnu nerkux 2017; 95 (11): 5-17.
[Vasilyeva 1., Belilovsky E.M., Borisov S.E., Sterlikov S. Multi drug
resistant tuberculosis in the countries of the outer world and
in the Russian federation. Tuberkulez i bolezni legkikh 2017; 95
(11):5-17 (In Russ.)].

17. Pokrovsky V. Tuberculosis and HIV/AIDS: the alien and the
predator. Lancet 2017; 390 (10102): 1618-1619.

18. Mokposckaa A.B., KopeipuHa H.B., 'ywuHa (0.1, Cysoposa 3.K.,
Mokposckuti B.B. CoumnanbHo-gemorpadryecknin nopTpeT na-
umneHTa, xmBywero ¢ BMY n nocewatowero ueHntpbr CMAA
B Poccun. Tepanestuyeckuin apxus 2016; 88 (11): 12-16.
[Pokrovskaya A.V., Kozyrina N.V., Gushchina Y.S., Yurin O.G., Su-
vorova Z.K., Pokrovsky V.V. The sociodemographic portrait of a
patient living with HIV and visiting AIDS centers in Russia. Tera-
pevticheskiy arkhiv 2016; 88 (11): 12-16 (In Russ.)].

19. bensakoe H.A., PaccoxuH B.B., bobpewosa A.C. Mpotusopgein-
ctBue BUY-mHpekummn n poct 3abonesaemoct B Poccun.
B/Y-nHbekuma n wummyHocynpeccum 2017; 9 (2): 82-90.
[Belyakov N.A., Rassokhin V.V., Bobreshova A.S. Countermeasures
against HIV and increased HIV incidence in Russia. VICH-
infektsiya i immunosupressii 2017; 9 (2): 82-90 (In Russ.)].

20. 3a20biH 3.M. Cuctema yyeta cnyyaeB BUY-undekuun B Poccmin-
ckonn Qepepaunmn. CoBpemMeHHble Npobiembl 34paBoOOXpaHe-
HUA U MefuUMHCKONM cTatncTrkm 2019; (3): 5-10. [Zagdyn Z.M.
The HIV case reporting system in the Russian Federation.
Current problems of healthcare and medical statistics 2019; (3):
5-10 (In Russ.)].

21. Bell L.C.K.,, Noursadeghi M. Pathogenesis of HIV-1 and myco-
bacterium tuberculosis co-infection. Nat. Rev. Microbiol. 2018;
16 (2): 80-90.

22. Mukonzo J., Aklillu E., Marconi V., Schinazi R.F. Potential drug-
drug interactions between antiretroviral therapy and treatment
regimens for multi-drug resistant tuberculosis: Implications for
HIV care of MDR-TB co-infected individuals. Int. J. Infect. Dis.
2019; 83:98-101.

23. 3umuHa B.H., bameipos ®.A., 31034 tO.P., KpasueHko A.B. u Op.
TybepKyne3 MHOXeCTBEHHbIX JloKanm3auunin y 6onbHbix BNY-
MH}eKUMnen: ocobeHHOCT TeUYeHUss U ANArHOCTUKK. UHdek-
LMOHHble 6one3Hn 2012; (2): 45-50. [Zimina V.N., Batyrov F.A.,
Zyuzya Yu.R., Kravchenko A.V. et al. Multiple-localization

MEZNUMHCKN ANbAHC, Tom 8, Ne 1, 2020




24,

25.

26.

27.

28.

29.
30.

31.

32.
33.

34,

35.

36.

tuberculosis in HIV-infected patients: clinical course and diag-
nosis. Infektsionnyye bolezni 2012; (2): 45-50 (In Russ.)].
Lacerda C, Linhas R., Duarte R. Tuberculous spondylitis: A report
of different clinical scenarios and literature update. Case Rep
Med. 2017.

Pewem~Hesa E.B., MywkuH A.fO., 3umuna B.H., Jlazapesa A.C. BUY-
UHdeKLUMA 1 TybGepKyne3 MO3BOHOYHMKA: OCHOBHblE acMeKTbl
o6wwen npobnembl. HPeKLMoHHble 6one3Hn 2015; 13 (4): 22-29.
[Reshetneva E.V., Mushkin A.Yu., Zimina V.N., Lazareva A.S. HIV in-
fection and spinal tuberculosis: the basic aspects of a common
problem. Infectious diseases 2015; 13 (4): 22-29 (In Russ.)].
lankux B.b., Cmepnukos CA., A6bnoHckul [M.K. u op. QuHamuka
pacnpocTpaHeHHOCTU TybepKynesa ¢ MHOXeCTBEHHON neKap-
CTBEHHOW ycTonumBocTbio 1 BUY-nHdekymenn B Ceepo-3anaa-
HOM pernoHe Poccun. MeguunHckun anbaHc 2019; (2): 6-23.
[Galkin V., Sterlikov S., Yablonskiy P. et al. The dynamics of the
prevalence of multidrug-resistant tuberculosis and HIV infec-
tion in the North-West region of Russia. Meditsinskiy al’yans
2019; (2): 6-23 (In Russ.)].

Hocuk M.H., Peimarosa U.B., CeeocmesaHuxuH C.E., Peixxos K.A.,
CobkuH A.Jl. TybepKyne3 C MHOMXeCTBEHHOWN neKapCTBeHHOM
yctonumsocTbio (TB-MJTY) y BRepBsble BbiBAEHHbIX GOMbHbIX
TybepKynesom, accounnpoBaHHbiM ¢ BUY. Ycnexn meguumn-
ckon mukonorumn 2018: 260-262. [Nosik M.N., Rymanova 1.V.,
Sevost’yanikhin S.E., Ryzhov K.A., Sobkin A.L. Multidrug-resistant
tuberculosis (TB-MDR) in newly diagnosed patients with HIV-
associated tuberculosis. Uspekhi meditsinskoy mikologii 2018:
260-262 (In Russ.)].

Balakrishnan V.S. The changing face of tuberculosis care in Rus-
sia. Lancet Respir Med. 2018; 6 (4): 249-250.

Khan P.Y., Yates T.A, Osman M. et al. Transmission of drug-
resistant tuberculosis in HIV-endemic settings. Lancet Infect Dis.
2019; 19 (3): e77-e88.

Lewis J.M., Hine P., Walker J. et al. First experience of effectiveness
and safety of bedaquiline for 18 months within an optimised
regimen for XDR-TB. Eur. Respir. J. 2016; 47 (5): 1581-1584.
Zimenkov D.V., Nosova E.Y., Kulagina E.V. et al. Examination of
bedaquiline- and linezolid-resistant Mycobacterium tuberculo-
sis isolates from the Moscow region. J. Antimicrob. Chemother.
2017;(72): 1901-1906.

Skripconoka V., Danilovits M., Pehme L. et al. Delamanid improves
outcomes and reduces mortality in multidrug-resistant tuber-
culosis. Eur. Respir. J. 2013; (41): 1393-1400.

Maryandyshev A., Pontali E., Tiberi S. et al. Bedaquiline and De-
lamanid Combination Extensively Drug-Resistant Tuberculosis.
Emerg. Infect. Dis. 2017; 23 (10): 1718-1721.

YepHoxaesa W.B., [lagnosa M.B., CmapwuHosa A.A. u 0p. dbdek-
TUBHOCTb Tepanuun TybepKyne3a opraHoB AblXaHUA C MHOXe-
CTBEHHOW NleKapCTBEHHOW YCTONYMBOCTbIO BO3OYANTENA C Npu-
MeHeHUeM TUOYPEVAOUMNHOMETUNNPUANHNA (MepPXI030H).
MpakTnueckaa meaunurHa 2015; (1): 81-85. [Chernokhaeva I.V.,
Pavlova M.V., Starshinova A.A. et al. Efficacy of treatment by
perchlozon of multidrug-resistant tuberculosis. Prakticheskaya
meditsina 2015; (1): 81-85 (In Russ.)].

bozopoockas E.M., CuHuysiH M.B., benunosckuli E.M., bopu-
cos C.E, Komosa E.A. BnuaHvne BNY-nHbekunm Ha cTpyKTypy
BrepBble BbIABIEHHbIX 60SIbHbIX TYOepKyne3om, 3aperncTpupo-
BaHHbIX B ropoge Mockae. TybepKynes 1 6onesHm nerkux 2017;
95 (10): 17-26. [Bogorodskaya E.M., Sinitsyn M.V., Belilovsky E.M.,
Borisov S.E., Kotova E. Impact of HIV infection on the structure
of new tuberculosis cases detected in the city of Moscow. Tu-
berkulez i bolezni legkikh 2017; 95 (10): 17-26 (In Russ.)].
Mesfin Y.M., Hailemariam D., Biadglign S., Kibret K.T. Association
between HIV/AIDS and multi-drug resistance tuberculosis: A sys-
tematic review and meta-analysis. PLoS One 2014; 9 (1): 1-9.

37

38.

39.

40.

41.

42

43.

44,

45.

46.

. Efsen AM.W., Schultze A., Post F.A. et al. Major Challenges in Clini-
cal Management of TB/ HIV Coinfected Patients in Eastern Euro-
pe Compared with Western Europe and Latin America. PLOS
One 2015; 10 (12): 1-17.

MsacHukosa E.b., Cazuesa H.P., Kypaenes B.fO., A6noHckud [1.K.
HosokomuanbHas Tyb6epKynesHas nHbeKkums — o0b60CHOBaHMe
KOHLeNUMM 3MnuAeMMONOrnyeckon AnarHoCTUKM. MeguumH-
ckuin anbaHc 2014; (1): 6-18. [Myasnikova E.B., Sagieva N.R.,
Yu J.V., Yablonskiy P.K. Nosocomial TB Infection: Need in Epi-
demiologic Diagnosis Concept. Meditsinskiy al'yans 2014; (1):
6-18 (In Russ.)].

Mapkenos KO.M., lMaxomoea E.B., Poxkosa U.M. OcobeHHOCTM
pacnpocTpaHeHna 1 NeTaNbHOCTb BOMbHbIX C COYeTaHHOM
nHdekunen BUY+TE B Kapenuun. BUY-nHdbekuma n nmmyHo-
cynpeccun 2016; 8 (3): 65-73. [Markelov Y.M., Pahomova E.V.,
Rozhkova I.I. Distribution and Mortality Patterns in Patients
Co-Infected With HIV and TB in Karelia. VICH-infektsiya i immu-
nosupressii 2016; 8 (3): 65-73 (In Russ.)].

Guenaoui K., Harir N., Ouardi A. et al. Use of GeneXpert Mycobac-
terium tuberculosis / rifampicin for rapid detection of rifampic-
in resistant Mycobacterium tuberculosis strains of clinically
suspected multi-drug resistance tuberculosis cases. Ann. Transl.
Med. 2016; 4 (9): 168-174.

lMaumenees A.M., Hukynuna O.B., [pavesa M.C., [laHmenee-
8a O.B. Kputepurmn cBoeBpemMeHHOW ANAarHOCTKM TybepKynesa.
MeanuuHcknin coet 2016; (10): 120-124. [Panteleev A.M., Ni-
kulina O.V., Dracheva, M.S., Panteleeva O.V. Criteria of modern
tuberculosis diagnostics in HIV-infection patients. Meditsinskiy
sovet 2016; (10): 120-124 (In Russ.)].

. 3umuHa B.H., Mukosa O.E., Bapeukas T.A. u Op. BbisiBneHvie mu-
KobaKTepuin TybepKynesa B MOKpoTe y 60nbHbIx BUY-uHpek-
Lven Npu NCNonb30BaHUN COBPEMEHHOIO anropuTMa 3TUOsOo-
rMyeckor AMarHOCTUKK 3aboneBaHuns. MHpeKLUnoHHble bones-
HK 2018; 16 (1): 28-34. [Zimina, V.N., Mikova O.E., Varetskaya T.A.
et al. Detection of mycobacterium tuberculosis in sputum of
patients with HIV infection using a modern algorithm of etio-
logical diagnosis of disease. Infektsionnyye bolezni 2018; 16 (1):
28-34 (In Russ.)].

Conosbesa H.C, OmmeH T.®., XKypasenes B.fO., laweHko H.H.,
Lyneeuna M.B. bakTepronornyeckaa n MonekynAapHoO-reHeTu-
yeckas Bepudukauma 6aktepremmn y BUY-mHrLmMpoBaHHbIX
60MbHbIX. KnnHMYyeckaa MUKpoOUOnorus nm aHTUMUKPOOHas
xumunoTepanua 2014; 16 (4): 248-253. [Solov'yeva N.S. Ot-
ten T.F., Zhuravlev V.YU., Gashchenko N.N., Shul’'gina M.V. Bacte-
riological and molecular genetic verification of bacteremia in
HIV-infected patients. Clinical Microbiology and Antimicrobial
Chemotherapy. Klinicheskaya mikrobiologiya i antimikrobnaya
khimioterapiya 2014; 16 (4): 248-253 (In Russ.)]

Stosic M., Vukovic D., Babic D. et al. Risk factors for multidrug-
resistant tuberculosis among tuberculosis patients in Serbia:
A case-control study. BMC Public Health 2018; 18 (1): 1-8.
3az0eiH 3.M. OpraHu3auus BbiaBeHuA TybepKynesa cpeam na-
umneHToB ¢ BUY-nndekuymeir B cybbekTax Poccuiickoin ®epepa-
LK C BbICOKMM YPOBHEM ee pacnpocTpaHeHHocT. Counanb-
Hble acneKkTbl 30poBbA HaceneHnua 2019; 65 (2). [Zagdyn Z.M.
Organization of Tuberculosis Screening Among HIV-Infected
Patients in the Russian Regions With High HIV Prevalence. So-
tsial'nyye aspekty zdorov'ya naseleniya 2019; 65 (2) (In Russ.)].
Jluoszros [.A., HukonaeHko C.J1., Xueanos A.A. u dp. Cturma-
Tm3auma y 6onbHbix ¢ BUY-nHbekumein n conytcTBytowen
onuinHON HapkomaHueit. BUY-uHdekuna n ummyHocynpeccum
2012; 4(3): 52-56. [Lioznov D., Nikolaenko S., Zhigalov A. et al.
Stigma in HIV-infected patients with comorbid opioid addic-
tion. VICH-infektsiya i immunosupressii 2012; 4 (3): 52-56 (In
Russ.)].

MEONUMHCKN ANbAHC, Tom 8, Ne 1, 2020




OTIIIBIIIaTPIIlil, nyJibMmoHoorna

47. Beyrer C.,, WirtzA.L.,, O'Hara G., Léon N., Kazatchkine M. The expan- 49. Kendall E.A., Fofana M.O., Dowdy D.W. The burden of transmitted
ding epidemic of HIV-1 in the Russian Federation. PLoS Med. multi-drug resistance among epidemics epidemics of tubercu-
2017;14(11):6-11. losis: A transmission model. Lancet Respir Med. 2015; 3 (12):

48. [lokpoeckuli B.B., JlaoHas H.H., Cokonosa E.B. BUY-nHdpekuma 963-972.

n Ty6epkynes B Poccun: «oba xyxe». Tybepkynes n 6onesHu 50. Krupitsky E.M., Zvartau E.E., Lioznov D.A. et al. Co-morbidity of
nerkux 2014; 6: 3-8. [Pokrovsky V.V., Ladnaya N.N., Sokolova E.V. infectious and addictive diseases in St. Petersburg and the Le-
HIV-infection and Tuberculosis in Russia. Tuberkulez i bolezni ningrad Region, Russia. Eur. Addict Res. 2006; 12 (1): 9-12.

legkikh 2014; (6): 3-8 (In Russ.)].
Moctynuna B pegakuymio 28.11.2019r.

Information about authors:

Zhao Yimeng — Research trainee at the scientific-methodological department of St. Petersburg, State Research Institute of Phthisio-
pulmonology of Ministry of Health of the Russian Federation, bachelor of science in biochemistry, University of Michigan, Ann Arbor:
St. Petersburg State Research Institute of Phthisiopulmonology of Ministry of Health of the Russian Federation: 191036, Russia, St.
Petersburg, Ligovskiy pr. 2-4; 500 S. State St., Ann Arbor, MI 48109, USA; e-mail: zhaoyime@umich.edu; ORCID 0000-0002-4217-7061;
Zagdyn Zinaida Moiseevna — MD, PhD, senior research scientist at the scientificc-methodological department of St. Petersburg State
Research Institute of Phthisiopulmonology of Ministry of Health of the Russian Federation, 191036, Russia, St. Petersburg, Ligovskiy pr.
2-4; e-mail: dinmetyan@mail.ru; ORCID 0000-0003-1149-5400;

Pavlova Mariya Vasilyevna — Doctor of medical science, professor, leading research scientist, head of “Phthisiopulmonology” direction
at St. Petersburg State Research Institute of Phthisiopulmonology of Ministry of Health of the Russian Federation, 191036, Russia, St.
Petersburg, Ligovskiy pr. 2-4; e-mail: mv@spbniif.ru; ORCID 0000-0002-9472-8136;

Archakova Ludmila Ivanovna — Doctor of medical science, deputy head doctor on the medical field of St. Petersburg State Research
Institute of Phthisiopulmonology, associate professor at the medical faculty of St. Petersburg State University: St. Petersburg State
Research Institute of Phthisiopulmonology of Ministry of Health of the Russian Federation, 191036, Russia, St. Petersburg, Ligovskiy
pr. 2-4; St. Petersburg State University, 199034, Russia, St. Petersburg, University Embankment, 7-9; e-mail; spbniif_a@mail.ru; ORCID
0000-0002-7988-8510;

Sokolovich Evgeniy Georgievich — Doctor of medical science, professor, deputy director on science at St. Petersburg State Research
Institute of Phthisiopulmonology; professor at the hospital surgery department of St. Petersburg State University: St. Petersburg State
Research Institute of Phthisiopulmonology of Ministry of Health of the Russian Federation, 191036, Russia, St. Petersburg, Ligovskiy pr.
2-4; St. Petersburg State University, 199034, Russia, St. Petersburg, University Embankment, 7-9; e-mail: sokolovich@spbniif.ru; ORCID
0000-0003-4794-0588;

Yablonskiy Piotr Kazimirovich — Doctor of medical science, professor, Director of St. Petersburg State Research Institute of Phthisiopul-
monology, Dean of medical faculty of St. Petersburg State University: St. Petersburg State Research Institute of Phthisiopulmonology
of Ministry of Health of the Russian Federation, 191036, Russia, St. Petersburg, Ligovskiy pr. 2-4; St. Petersburg State University, 199034,
Russia, St. Petersburg, University Embankment, 7-9; e-mail: director@spbniif.ru; ORCID 0000-0003-43859643.

HAyLJHO—I'IPAK'[I/ILIECKI/IVI
MEANUWHCKNW XYPHA

www.med-alyans.ru

Ha opuymanbHom canTe XXypHana «MeanunHCKnn anbaHo»
Bbl MOXeTe CKauyaTb apXUB BCEX HOMEPOB, HaMpPaBnUTb B PeAaKL M0 CTaTbio
B PEXXMMe OHJIalH Un Mo 3neKTPoHHOoM noyte medalliance@inbox.ru.

Cant xypHana: http://med-alyans.ru/index.php/Hahn

MpaBuna gna aBtopos: http://med-alyans.ru/index.php/Hahn/about/submissions



