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Bianaaune CD4" KJI€TOYHOHU IMOMYJ/IAIUA ¥ IPOTUBOTYOEPKYJIE€3HON
Tepanuu Ha KJIupeHc kopoHasupyca SARS-CoV-2 y nannyieHTOB

¢ uHpeknmuoHHBIM 3a0oaeBanuemMm COVID-19 B coueTaHUU

C TYOEepKyJ1e30M

N.A. Henimax?, A.I1. Cemutko »2, /I.E. Boraues!, I.A. /Taynerosa’, A.A. IlImakoBa?
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AHHOTAIIMA

BBepnenue. IlageMusa KopoHaBUPYCHOH MHMeKIMOHHON 60e3HU (COVID-19) nobyyia K U3y4eHUIo TpobeM
COYETAHHOH MATOJIOTHH, BKJIIOUAIONUX KOMOPOHU/IHbIE IIIMPOKO PACIPOCTPAHEHHBIE U BHICOKO ITATOTeHHbIE NH(EKINOH-
Hble 3a60s1eBaHMsA. TybepKysIe3 IPOI0IKAeT OCTABATHCS COLMAIBHO U SIIUIEMHIOIOTHYECKH 3HAYNMBIM HH(DEKITNOHHBIM
3a00JIeBaHUEM, CTIOCOOHBIM OKa3bIBaTh HETATHBHOE BIIUSHUE HAa UCXO/bI Y O0JIBHBIX ¢ coueTaHHOH nHdekIiueir COVID-19,
B TOM YHCJIE U3-32 HEJJOCTATOYHO U3yUYEHHOTO COIPAKEHNUA NaTOTeHeTHIECKIX MEXaHIU3MOB 3TUX HHPEKIIMOHHBIX 3200-
neBaHuil. V13yueHne ¢GakTOPOB pHCKa HEOJIATONPHUATHBIX HCXOJIOB cOYeTaHHOW mHeknuu Tybepkysne3a u COVID-19
ITO3BOJIUT YJIyUIIUTH YIIPaBJIeHUE STUMHU O0JI€3HAMU.

IT e 1 b . OUEHUTH BIUAHNE U3MEHEHNUU MOIYJIAIUH UMMYHOKOMIIETEHTHBIX KJIETOK, CIIEITU(UYECKIX METO/IOB JIEYEHU
Ha KiIupeHc kopoHaBupyca SARS-CoV-2 B gpIxaTeIbHbIX MyTAX 601bHBIX COVID-19 B coueTaHuu ¢ TyOEPKYIe30M.
MaTepuans U METOBHBl . BperpocneKTUBHOM KOTOPTHOM KJIMHHUYECKOM HCCJIEIOBAHUU [IPOAHATIU3H-
POBaHBI KJIMHUUECKUE XaPAKTEPUCTUKHU U JITUTETBHOCTH 3JTUMHUHAIMU KOpoHaBupyca (SARS-CoV-2) u3 sipIxaTesib-
HBIX IIyTeH y 76 TOCHUTATIN3UPOBAHHBIX manueHToB ¢ COVID-19 B coueTaHuU ¢ aKTUBHBIM TyOepKyJie30M. B mepByio
rpymnmny ObLiu BKJIIOUEHBI 37 manueHToB ¢ COVID-19 B coueTaHUHU C aKTUBHBIM TyOEepKyJIe30M OPTAaHOB JBIXaHUs
YJIM BHEJIETOYHBIM TyOepKyJsie3oM 06e3 MpU3HAKOB JIUM(OTEHHOTO UM FeMaTOTeHHOTO PACIpOCTpaHeHUsT HHDEK-
nuu (T OJ1/BJI). Bo BTopy!o rpynny Bouwiu 39 60abHBIX ¢ COVID-19 B cCOYE€TaHUHU € JUCCEMUHUPOBAHHBIM TyOep-
kysiezom (JITH).

PesyanbTartsl. [Ipu mOCTpOEHUU MOJIEJIed MHOKECTBEHHOH perpeccuu ypoBeHb CD4* KiieTok MeHee 80 B 1 MKJI
6bLT HaubOJIEe CUIIBHOH IeTEpMUHAHTON 3a/iepkKu smuMuHanuu SARS-CoV-2 u3 apIxaTesrbHBIX MyTel ¢ KoahuIimeH-
ToM perpeccut (B £ m) 21.762 + 6.250 (p = 0.002) 11 10.853 + 4.220 (p = 0.015) COOTBETCTBEHHO B IIEPBOI U BTOPOH IPyII-
max. B KoMILIeKce ¢ IJIUTeTbHOCTHIO IPOTUBOTYOEPKYIE3HOH TepaIuy, TPOBeJIeHUEM aHTUPETPOBUPYCHOM TEPATINH, aHe-
MUEH, COZlepKaHIEeM TPOMOOIIUTOB B KDOBH 3TU (PaKTOPBI IO3BOJIMIIN POTHO3UPOBATH 68.1 % 3HAUEHUH TUCTIEPCUU JJTH-
TesibHOCTH AmuMuHauu SARS-CoV-2 u3 jibixateIbHbIX myTei 60s1bHBIX ¢ T OJ]/BJI 1 42.7 % 3HaUeHUH JUCTIEPCHH STOTO
nokasaresis npu coueranuu ¢ JTh.

3akniwueHue. CHmkenue nomynsanuu CD4+ menee 80 KJI./MKJI, JUIUTEJIBHOCTh MHTEHCUBHOU (ha3bl IPOTHBOTY-
GepKyJIe3HOM TepaTnH, IPOBE/IEHNE AHTUPETPOBUPYCHOM TEPATINHU, aHEMUsI, KOJTMIECTBO TPOMOOITUTOB IeprdepudecKoi
KPOBH OKa3bIBAIOT KOMILJIEKCHOE BJIMSIHHME HA Y/JIMHEHUE CPOKOB syiuMuHaInuu Bupyca SARS-CoV-2 u3 gpIxaTesbHbIX
mytett 60pHBIX COVID-19 B coueTaHUU ¢ TyOEPKYJIe30M.

Kaoueesste carosa: COVID-19, kinpeHc kopoHaBupyca SARS-CoV-2, TyGepkysie3, CD4* 1uMbOUUTH, IPOTHBOTYOEPKY-
Jle3Hast TepaImusl.

Oo0pasen murupoBaunusn: [leiimax 1.4., Cemutko A.IL., Boraues /I.E., layneroBa f.A., [lImakoBa A.A. Biau-
ssure CD4* KJIETOYHOM MOTYJISAIIUN U IPOTHBOTYOEPKY/IE3HOM Tepanuu Ha KIUpeHe KopoHaBupyca SARS-CoV-2 y ma-
IIMEHTOB ¢ MHGEKITUOHHBIM 3ab6oseBanneM COVID-19 B coueTanuu ¢ Tybepkysne3om // Journal of Siberian Medical
Sciences. 2024;8(1):75-87. DOI: 10.31549/2542-1174-2024-8-1-75-87

TlocTymuia B peJakiiuio 06.07.2023 Received 06.07.2023

IIpomuia peneH3upoBanue 18.12.2023 Revised 18.12.2023

ITpuHaATa K My6IMKAIMY 12.01.2024 Accepted 12.01.2024

Aemop, omeemcmeeHHblil 3a nepenucky Corresponding author

Ieiimax Mpuna fxoneBna: PI'BOY BO «Asraiickuil rocyjapCTBEHHBIN Irina Ya. Tseymakh: Altai State Medical University, 40, Lenina prosp., Bar-
MeIMIIMHCKUIN yHUBepcuTeT» Munszapasa Poccun. 656038, r. Bapaay, naul, 656038, Russia.

npoct. JlenuHa, 40. E-mail: irintsei@mail.ru

E-mail: irintsei@mail.ru

Journal homepage: http://jsms.ngmu.ru 75



Lleitmax U.A. u dp. / Journal of Siberian Medical Sciences T. 8, N° 1 (2024)

The effect of the CD4* T cell subset and anti-tubercular therapy
on SARS-CoV-2 clearance in patients with COVID-19
and tuberculosis co-infection

I.Ya. Tseymakh', A.P. Semitko" 2, D.E. Bogachev!, Ya.A. Dauletova', A.A. Shmakova?

Altai State Medical University, Barnaul, Russia

2Altai Regional Tuberculosis Dispensary, Barnaul, Russia

ABSTRACT

Introduction. The coronavirus disease (COVID-19) pandemic has prompted the study of problems of comor-
bidities, including widespread and highly pathogenic comorbid infectious diseases. Tuberculosis continues to be major
infectious disease in terms of social life and epidemiology that can have a negative impact on the outcomes of patients with
COVID-19 and other infectious diseases, including because of the association of pathogenetic mechanisms of these infec-
tious diseases is still unclear. The study of risk factors for adverse outcomes of tuberculosis and COVID-19 co-infection will
improve managing these diseases.

Aim . To evaluate the impact of changes in immunocompetent cell subsets and specific treatment regimens on SARS-
CoV-2 clearance in the respiratory tract of patients with COVID-19 and tuberculosis co-infection.

Materials and methods. Inaretrospective cohort clinical study we have analyzed the clinical characteris-
tics and duration of elimination of coronavirus (SARS-CoV-2) from the respiratory tract of 76 hospitalized patients with
COVID-19 and active tuberculosis. The first group included 37 patients with COVID-19 and active pulmonary or extrapul-
monary tuberculosis without signs of lymphogenous or hematogenous spread of Mycobacterium tuberculosis infection
(TB P/EP). The second group included 39 patients with COVID-19 and disseminated tuberculosis (DTB).

Results. When constructing multiple regression models, the CD4* count less than 80 cells/ul was the strongest
determinant of delayed elimination of SARS-CoV-2 from the respiratory tract with a regression coefficient ( + m) of
21.762 £ 6.250 (p = 0.002) and 10.853 + 4.220 (p = 0.015) in the first and second groups, respectively. In combination with
the duration of anti-tubercular therapy, antiretroviral therapy, anemia, and platelet count, these factors made it possible
to predict a 68.1% variances in the duration of elimination of SARS-CoV-2 from the respiratory tract of patients with
TB P/EP, and a 42.7% variances of this indicator in patient with COVID-19 and DTB co-infection.

Conclusion. AdecreaseintheCD4*countlessthan 80 cells/pl, the duration of the intensive phase of anti-tuber-
cular therapy, antiretroviral therapy, anemia, peripheral blood platelet count have a comprehensive impact on prolonga-
tion of SARS-CoV-2 elimination from the respiratory tract of patients with COVID-19 and tuberculosis co-infection.
Keywords: COVID-19, SARS-CoV-2 clearance, tuberculosis, CD4* lymphocytes, anti-tuberculosis therapy.

Citation example: Tseymakh I.Ya., Semitko A.P., Bogachev D.E., Dauletova Ya.A., Shmakova A.A. The ef-
fect of the CD4* T cell subset and anti-tubercular therapy on SARS-CoV-2 clearance in patients with COVID-19 and
tuberculosis co-infection. Journal of Siberian Medical Sciences. 2024;8(1):75-87. DOI: 10.31549/2542-1174-2024-
8-1-75-87

BBEJAEHUE

I[TaHmeMuss KOPOHABUPYCHOW HH(MEKIHOHHOHN
6osiesuu (COVID-19), BRI3BaHHAA acCOIUMPOBAH-
HBIM C TSKEJIBIM OCTPBIM PEeCIIHPATOPHBIM CHH-
JIpOMOM KOopoHaBupycom 2-ro tuna (SARS-CoV-2),
XapakTepusyeTcss BOBJIEeUEHHEM IAllUEHTOB C
IIUPOKUM CIEKTPOM XPOHUUECKUX HH(EKIHOH-
HbBIX 3200JI€BAaHUH, 3HAUUTEILHO BaPbUPYIOIIUX B
pasyuuHbBIX pernoHax mwupa [1-3]. Tybepkysies
OTHOCUTCA K 3a060€BaHUSAM COI[MATBHO 3HAUYMU-
MBIM ¥ OTHOCHUTEJIPHO PACIPOCTPAHEHHBIM CpPeIH
nanueHToB ¢ COVID-19, nocturas yaeapHOTO Beca
4.5 % y 5TOU Karteropuu nanueHToB. CucreMaTu-
yeckue 0030pbl M MeTa-aHaJIU3bl HAOJII0/aTeh-

INTRODUCTION

The coronavirus disease (COVID-19) pandemic
caused by type 2 coronavirus (SARS-CoV-2), associ-
ated with the severe acute respiratory syndrome, is
characterized by the involvement of patients with a
wide range of chronic infectious diseases, which vary
significantly in different regions of the world [1-3].
Tuberculosis is a major and relatively common dis-
ease among patients with COVID-19 reaching a pro-
portion of 4.5% in this group of patients. Systematic
reviews and meta-analyses of observational studies
have led to conclusions about an increased risk of
severe course and death in patients with COVID-19
and tuberculosis co-infection. The importance of
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HBIX MCCJIEIOBAHUYN IO3BOJIMJIN CHEIATh BBHIBOJBI
00 yBeJIMUYEHUH PHUCKOB TSIKEJIOTO TEUYEeHUs U
cMmeptu y manueHTOB ¢ coueranuem COVID-19 u
TyOepKyJie3a. 3HAaUeHHE aKTUBHOTO TyOepKyJiesza
Kak ¢akTopa pucKa HebGJIArONPUSATHBIX HCXOJ0B
COVID-19 mOATBEPKAEHO B MHOTOIIEHTPOBBIX
HCCJIEIOBAHUSAX, BKJTIOUABIIIUX poccuiickue
KOTOPTHI TMAllMEHTOB U TOCIHUTAJIN3UPOBAHHBIX
OOJIBHBIX, B CTPaHAX C BBICOKHUM pacCIpOCTpaHe-
HueM Tybepkysnesza u BUY-undeknuu. [Tomyuen-
Hble JJaHHbIE YKA3bIBAIOT HA HETAaTUBHOE BJIUSHUE
BNY-uHdeKnuu U coueTaHUs ee ¢ TyOEepKyIe30M
Ha PHUCKH OCJIO)KHEHWUH, CMEPTU y IMAUEHTOB C
kouH(peknueit COVID-19.

Psan sxcmepuMeHTaTbHBIX HCC/IEIOBAHUH B3au-
mopeiictBuss  Mycobacterium (M.) tuberculosis
(MBT) u xoponaBupyca SARS-CoV-2, naHHbIe KJIH-
HUYECKUX UCCIeIOBAHNHN U 3HAHUSA QyH/TaMEHTaTb-
HBIX MEXaHU3MOB TYOEPKYJIE3HOU NH(EKITHH IT03BO-
JIIIOT  BBIIEJIUTH TOTEHIMAJIbHBIE a/ITUTUBHBIE
MeXaHU3MBI Pa3BUTUA STUX MH(EKIUH, BKII0YAIO-
1ue HapyureHue Th1-omocpe10BaHHOTO UMMYHHOTO
OTBETA B Pe3yJIbTaTe U3MeHEHUsI CTPYKTYPhI U GYHK-
IMOHAJTBHOU akTUBHOCTU nomyssnut CD4* mumdo-
[IUTOB, HApYIIEHHUs Peryaanuu (GarornuTapHON
AKTUBHOCTH KJIETOK, CTUMYJIUPOBAHUS JKCIIPECCUH
pPeLlennTopoB K aHTHOTEH3WH-KOHBEPTUPYIOIIEMY
depmenTy Tumna 2 (ACE2) nmpu akTHBauu xapaxkrep-
HOTO JUUIsl TyOepKyJie3a peryaupyeMoro y-uHTepde-
poroMm Thi-tuma umMMmyHHOTO OTBeTa [4, 5]. Bbimie-
TepevrcIeHHbIe MEXaHU3MbI ITO3BOJISIOT B HACTOS-
1iee BpeMs paccMatpuBath Tyoepkysies u COVID-19
Kak KOMHGEKIUIo ¢ obmummu /iy1ia oboux 3aboseBa-
HUH KJIIOYEBBIMH 3BEHbSIMH ITATOTEHE3A.

H3yyeHrve TPEAUKTOPOB HEGIATOIPUATHOTO
ucxoza kouHdexknuu TyOepkysneza u COVID-19,
IIOWCK IyTeH eIWHOTO YIIpaBJIEHUs IaTOTeHEeTHYe-
CKUMHU MeXaHU3MaMH 3THX 3a00JIeBaHUM SIBJISETCS
BOKHOU U HEJIOCTATOUYHO OCBEIIEHHOH B COBPEMEH-
HOU JIUTepaType MpobIeMO.

ITEJIb NCCJIEAOBAHUA

Onpenenutb pojib UMMYHOKOMIIETEHTHBIX Kile-
TOK, cHenu(pUIECKON IPOTUBOUH(MEKIMOHHOW U
[IaTOreHeTHYeCKON Tepanuu B KOMILJIEKCHOM BJIHSA-
HUHU Ha KiaupeHc KopoHaBupyca SARS-CoV-2 B
JIbIXaTeIbHBIX IMyTsAX 6071bHBIX ¢ COVID-19 B couera-
HUH ¢ TyOepKyJIe30M.

MATEPUAJIBI 1 METO/IbI

B peTpocneKTUBHOM KOTOPTHOM KJIMHUYECKOM
HCCIE[JOBAHUU C MCIOJIb30BAaHHEM MeTOZa «CIIy-
Yail — KOHTPOJIb» MIPOaHAIM3UPOBAHBI 0COOEHHOCTH
KJIMHUYECKOI0 TeYeHUsA U IIPOOJIKUTEIBHOCTD

active tuberculosis as a risk factor for adverse out-
comes of COVID-19 has been confirmed in multi-
center studies involving Russian cohorts of patients
and hospitalized patients in countries with a high
prevalence of tuberculosis and HIV infection. The
data obtained show the negative impact of HIV infec-
tion and its combination with tuberculosis on the
risks of complications and death in patients with
COVID-19 co-infection.

Several experimental studies of the interaction of
Mycobacterium (M.) tuberculosis (MTB) and SARS-
CoV-2, data of clinical trials and knowledge of the
essential mechanisms of tuberculosis allow to iden-
tify potential additive mechanisms for the develop-
ment of these infections, including disorders of the
Thi-mediated immune response because of changes
in the structure and functional activity of CD4* T cell
subsets, disregulated phagocytic cell activity, pro-
moting the expression of angiotensin-converting
enzyme 2 receptors (ACE2) during activation of the
characteristic of tuberculosis Th1 immune response
regulated by y-interferon [4, 5]. The abovementioned
mechanisms allow to currently consider tuberculosis
and COVID-19 as a co-infection with key pathogene-
sis elements common to both diseases.

The study of predictors of an unfavorable out-
come of tuberculosis and COVID-19 co-infection, the
search for ways to unified control of the pathogenetic
mechanisms of these diseases, is an important and
insufficiently covered problem in modern literature.

AIM OF THE RESEARCH

To evaluate the role of CD4* T cells, specific anti-
infective and pathogenetic therapies, in their com-
prehensive impact on SARS-CoV-2 clearance in the
respiratory tract of patients with COVID-19 and
tuberculosis co-infection.

MATERIALS AND METHODS

A retrospective clinical case-control study was
conducted. The features of the clinical course and the
duration of achieving negative SARS-CoV-2 tests
(elimination, clearance) in the respiratory tract in
hospitalized patients with active tuberculosis were
analyzed. The publication of the results obtained was
approved by the Ethics Committee of the Altai State
Medical University (No. 6 dated June 28, 2023). The
data of medical records of 76 tuberculosis patients
aged >18 years who were hospitalized in the Altai
Regional Tuberculosis Dispensary between October
2021 and March 2022 and had COVID-19 at the dis-
pensary were evaluated. The diagnosis of tuberculo-
sis was made under the clinical guidelines approved
in the Russian Federation, including microscopy,
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IepuoJia JOCTUKEHU OTPUIIATEJIBHOTO pe3yJibTaTa
BoiziesieHust PHK koponaBupyca SARS-CoV-2 (niepu-
0/1a SJTUMUHAIAN, KJIUPEHCA) B JBIXaTETbHBIX ITyTsIX
V TOCIHUTAIN3UPOBAHHBIX MANEHTOB ¢ AKTUBHBIM
TybepKyne3om. [IyOukanus MaTepuagoB UCCIEN0-
BaHuUsA o/106peHa KoMuTeToM 10 3THKE Ipu AJTal-
CKOM TOCY/IapCTBEHHOM MEAUIIMHCKOM YHUBEDPCU-
tere (mpotokos NO 6 ot 28 uwoHsA 2023 T.). [Ipose-
JleHa OIleHKAa JAaHHBIX MEIUIMHCKUX KapT 76 00JIb-
HBIX TyOEepKYJIe30M B BO3pacTe >18 JieT, TOCITUTATH-
3UPOBAHHBIX B AJITAHICKUI KPaeBOU MPOTUBOTYOED-
KyJIE3HOM JIUCIIAaHCED B IEPHOJ C OKTAOPSA 2021 T. IO
MapT 2022 T. ¥ IEPEHECHINX B 3TOT MEPUOJ NHEK-
nuoHHoe 3abosieBanue COVID-19. JlmarsocTuka
TyOepKyJie3a OCYIIECTBIsIaCh B COOTBETCTBUU C
yTBep:KAeHHbIMU B Poccuiickont Desrepaninivt KIUHU-
YeCKUMHU pPeKOMEH/IAINAME, BKII0YaTa MUKPOCKO-
MMUYECKHE METOJbl HCCIIEZIOBAHUSA, MOJIEKYJISIPHO-
redernueckuil ananu3 Xpert MTB/RIF, xysbry-
pasnbHble MeToAbl Bepubukanuu M. tuberculosis B
MOKpPOTe U JIPyTHX Ouosiornmueckux obpasmax [6].
JuarHo3 kopoHaBupycHoOUM O6ose3nu (COVID-19)
MIO/ITBEPIKJAJICSA HA OCHOBAHUU BBIZIEJIEHUS B Mas-
Kax U3 HOocomIoTKH GopHbIX PHK koponaBupyca
SARS-CoV-2 MoOJeKyIApHO-TEHeTUYeCKUM MeTO-
oM. OneHNBaINUCh, TIOMUMO OOIIUX KIMHUYECKUX
HCCIeZIOBAaHUM, Pe3ysbTaThl KJIMHUYECKUX aHAJIH-
30B KPOBH, TIOJIyJYE€HHbIE B TEUEHUE ITEPBBIX CyTOK OT
MOMEHTa IEPBUYHOTO BHIABJIEHUS KOPOHABUPYCa U
B TeueHUe He 0oJiee 7 JHEH MOCje TpeKpalieHus
BBIZIEJIEHUsI KOPOHABUPYCA U3 JbIXaTEJTbHBIX IIyTeH
0OJIPHBIX TyOEpKYJIe30M; JaHHBIE TECTUPOBAHUS HA
BUY-uadeknuio y IaliieHTOB B IEPUO/I TOCITUTAIIH-
3aIl1 WIN B aHaMHe3e, ypoBeHb CD4* K1eTOK nepu-
depuueckoii kpoBu y BUY-uHDUIEPOBAHHBIX
MaIueHTOoB. B CBSI3U ¢ HEMOJIHBIM 00HEMOM TaHHBIX
06 ypoBae PHK BIY B kKpoBU y AI[UEHTOB C COIYT-
cTByomedi BUY-uHdeKued, 3TOT HOKAa3aTeib B
HCCIeZIOBAHUH He OlleHUBasIcA. KpurepueM MCKITIO-
yeHUsI OBUI JIETAJIBHBIA WCXOZ] B Te€UEHHUE IEePBBIX
7 MHEU Tocye ycraHoBiaeHus auarHoza COVID-19.
BosibHbIE OBUIH CTPATUMDUIUPOBAHBI B JIBE TPYIIIIBL:
B IIEPBYI0 BKJIIOYeHBbI 37 marueHToB ¢ COVID-19 B
COUETAHUM C AaKTUBHBIM TyOepKyJIe30M OpraHOB
IbIXaHWsI WA BHEJIETOYHBIM TyOepKysie3oM 6e3
MIPU3HAKOB JINM(GOTEHHOTO U (WJIH) reMaTOreHHOTO
pacupocrpanenus uadeknuu (T OJ]/BJI), Bo BTO-
pyto rpymiy Bouwiu 39 6osbpHBIX ¢ COVID-19 B coue-
TaHUU C JIUCCEMUHHUPOBAHHBIM TYyOEpKYyJIe30M
(ITB). Paszenenue OOJIbHBIX B 3aBUCUMOCTH OT CTa-
JTUU PacupocTpaHeHus TyOepKyIe3HOH HHMEKIINH C
BBIZIeJIEHUEM TPYIIIIBI OOJIBHBIX C JIETOUHOU JIUMGO-
TeHHOH U reMaTOreHHOH AucceMuHaIuen (aucceMu-
HUPOBAHHBIM TybGepKyJIe30M) MPOBOAKWIOCH C yde-

molecular genetic Xpert MTB/RIF assay, culture
method of M. tuberculosis detection in sputum and
other biological samples [6]. The diagnosis of coro-
navirus disease (COVID-19) was confirmed based on
the detection of SARS-CoV-2 RNA in nasopharyn-
geal swabs of patients by molecular genetic analysis.
Besides routine clinical investigation, the results of
blood tests obtained during the first day from the
moment of initial detection of coronavirus and
within <7 days after viral clearance in the respiratory
tract of tuberculosis patients, as well as HIV testing
results in patients during hospitalization or in a his-
tory, peripheral blood CD4* count in HIV-infected
patients were evaluated. Because of incomplete data
on the level of HIV RNA blood load of patients with
HIV co-infection, this indicator was not evaluated in
the study. The exclusion criterion was a fatal out-
come within the first 7 days after the diagnosis of
COVID-19. The patients were divided into two
groups: the first included 37 patients with COVID-19
and active pulmonary or extrapulmonary tuberculo-
sis without signs of lymphogenous and (or) hema-
togenous spread of infection (TB P/EP); the second
group included 39 patients with COVID-19 and dis-
seminated tuberculosis (DTB). Dividing the patients
depending on the stage of spread of tuberculosis
infection with the assignment to a group of patients
with pulmonary lymphogenous and hematogenous
dissemination (disseminated tuberculosis) was car-
ried out considering the relationship established by
several authors between the various stages of spread
of tubercular infection (pulmonary dissemination,
extrapulmonary lymphogenous and hematogenous
dissemination) and HIV status, as well as other
causes of immunosuppression in tuberculosis
patients [7, 8]. SARS-CoV-2 clearance (the time to
achieve a negative SARS-CoV-2 RNA testing, deter-
mined in the number of days) in the respiratory tract
of patients was considered as one of COVID-19 out-
comes.

Statistical data processing was carried out using
the SigmaPlot 14.0 software. Sample data are pre-
sented as a median, lower and upper quartiles — Me
(Q1-Q3). Nonparametric methods were used to test
the null hypothesis of the absence of differences
between the samples. The Mann-Whitney test was
used to compare two unrelated groups, and the Wil-
coxon test was used to compare two related samples.
The comparison of qualitative variables’ frequency
was performed using the chi-square test (). Multi-
ple linear regression was used to assess the impact of
several independent variables on a continuous
dependent variable. The results of the evaluation of
the strength of correlations, specificity and statistical
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TOM YCTAHOBJIEHHOH PSJIOM aBTOPOB B3aUMOCBSIZH
MEXIy Ppas3JUYHBIMH JTallaMd TeHepaJu3aI[uu
TyOepKy/1e3HOH MHGpeKIUU (JIErOYHON CCeMUHA-
Y, BHEJIETOYHOU JTUMGOTEHHON U reMaTOTeHHOU
nucceMuHarun) 1 BUY-cratycom, a Tak»Ke JIPyTUMHU
MPUYUHAMU UMMYHOCYTIPECCUH Y OOJIbHBIX TYOEpKY-
snesoMm [7, 8]. Kimupenc koponasupyca SARS-CoV-2
(CpOKH JTOCTHIKEHHs OTPHIATEJIPHOTO Pe3yJIbTaTa
onpenenenus PHK SARS-CoV-2, onpenensemMblie B
KOJIMYECTBE JTHEH) B NBIXaTEJbHBIX IyTAX MaIlUeH-
TOB OLIEHUBAJICA KaK oauH u3 ucxomaoB COVID-19.

Crarucruueckass o6paboTKa JIaHHBIX IIPOBOJU-
JIach € TIOMOIIBIO TTAKETA CTATUCTUYECKUX ITPOTPaMM
SigmaPlot 14.0. BwiGopounble JaHHBIE IPEICTAB-
JIEHBI B BUJIe MeJIUAaHbl, HI)KHETO U BEPXHETO KBap-
tried — Me (Q1—-Q3). HemapameTpuueckue MeTO/TbI
HCIIOJIb30BAJIUCH JJIsl IPOBEPKU HYJIEBOU THUIIOTE3BI
OTCYTCTBUS Pa3IU4YUil MeXay BbiOOpkamu. IIpume-
HsUICST KpuTepuili MaHHa — YWUTHHU JJIsl CDaBHEHUS
JIBYX HECBSI3aHHBIX IPYIII, KPUTEPUH BrikokcoHa —
JUTsl CPAaBHEHUsI IBYX CBSI3aHHBIX BBIOOpOK. CpaBHe-
HUE YaCcTOT KaUeCTBEHHBIX PU3HAKOB IIPOBOIUIOCH
¢ IpUMEeHEeHNEeM KpuTepus Xu-kBaapart (x2). Muoske-
CTBEHHBI! JIMHEUHBIN perpecCHOHHBIN aHAIN3 IPU-
MEHSLJICS JIJISI OIIEHKH BJIMSTHUSI HECKOJIbKUX HE3aBU-
CHMBIX TIEPEMEHHBIX Ha HEIPEPHIBHYIO 3aBUCUMYIO
mepeMeHHyI0. Pe3ysbTaThl OIIEHKH CHJIbI CBS3H,
CrermuUYHOCTY W CTATUCTUYECKOU 3HAYMMOCTH
MOJIyYeHHBbIX YPaBHEHHH PErpeccudl IIPeCTaBIIs-
JIUCh COOTBETCTBEHHO B BHUe KO3bdUIIHEHTa MHO-
skecTBeHHOU Koppessamuu  (R), koaddunmenta
nerepmuHaruu (R?), kpurepus ®@umepa (F). IIpu
MIPOBEPKE HYJIEBOW THIOTE3bl KPUTHUYECKUU YpPO-
BeHb CTAaTUCTUYECKOW B3HAYMMOCTH IIPUHUMAJICS
PaBHBIM 0.05.

PE3YJ/IBTATBI

JTuarHo3 TyOepKyJieza ObLT YyCTAHOBJIEH /IO TIEp-
Boro ompegiesienuss PHK SARS-CoV-2 B jipixaTesb-
HBIX MyTAX ¥ 19 4en. (51.0 %) mepBOil TPYIIBI U
10 ues. (25.6 %; p = 0.041) BTOpO# rpynmsl. B nep-
BOU TpymIie OOJBHBIX YVAEJTbHBIA BeC MAIUeHTOB, Y
KOTOPBIX TyOepKyJsie3 OBl BBISABJIEH IIOCJIE JIMATHO-
ctuku wHeKnuoHHoro 3aboseBanuss COVID-19,
OB HUZKE, YEM BO BTOPOH I'PYIIIIE, COOTBETCTBEHHO
18 ues. (49.0 %) u 29 uesn. (74.4 %; p = 0.020). BbisaB-
JIEHHBIE Pa3INYUs OTPAKAIOT IPOOJIEMY HECBOEBPE-
MEHHOTO pacliO3HaBaHUsA TyOepKyse3a B IEepUO/I
MaHZEMUU KOPOHABUpYCHOU nHpeKuu B Poccuu u
BO MHOTHX CTpaHax Mupa [1, 9].

B wmsyuaempIx rpynmax OOJIBHBIX HPeo0JIajain
MY?KYUHBI, COCTABHUBIIIKE B NEPBOU TPYIIE 33 Yel.
(89.2 %) u BO BTOpOU Tpymme 30 4yen. (76.9 %;
p = 0.263). [lanimeHTOB B BO3pacTe OT 18 710 34 JeT

significance of the regression equations obtained
were presented, respectively, as the multiple correla-
tion coefficient (R), the coefficient of determination
(R?), and the Fisher distribution (F). When testing
the null hypothesis, statistical significance was
assumed to be 0.05.

RESULTS

Tuberculosis was diagnosed before the first posi-
tive SARS-CoV-2 testing in the respiratory tract in 19
people (51.0%) of the first group and 10 people
(25.6%; p = 0.041) of the second group. In the first
group, the proportion of patients in whom tuberculo-
sis was detected after diagnosis of COVID-19 was
lower than in the second group: 18 (49.0%) and 29
people (74.4%; p = 0.020), respectively. The revealed
differences reflect the problem of delayed diagnos-
tics of tuberculosis during the coronavirus pandemic
in Russia and in various countries of the world [1, 9].

The studied groups of patients were dominated
by men: 33 people in the first group (89.2%) and 30
people in the second group (76.9%; p = 0.263).
Patients aged 18 to 34 years were 8 (21.6%) in the
first group and 6 (15.4%; p = 0.688) in the second
group; aged 35 to 65 years — 23 (62.2 %) in the first
group and 30 (76.9 %; p = 0.252) in the second
group; aged over 65 years — 6 (16.2 %) in the first
group and 3 (7.7 %; p = 0.429) in the second group.
HIV infection was the most common comorbidity,
with the same proportion in the studied groups — in
the first group it was registered in 18 people (48.6%),
and in the second group — in 23 people (59.0%;
p = 0.497). Anemia, defined as a decrease in hemo-
globin below 110 g/1, was found in 14 patients (37.8%)
of the first group and 22 people (56.4%; p = 0.163) of
the second group. Other concomitant diseases and
conditions that occurred with the same frequency in
both groups were alcohol dependence, parenteral
drug abuse, body weight loss, type 2 diabetes melli-
tus, and chronic kidney disease. There were no dif-
ferences in the proportion of patients with shedding
of M. tuberculosis in the groups — 13 people (35.1%)
in the first group and 20 people (51.3%; p = 0.233) in
the second group. When analyzing the clinical forms
of the disease in the first group, pulmonary tubercu-
losis was diagnosed in fewer patients than in the sec-
ond group — in 30 people (81.1%) and 39 people
(100%; p = 0.014), respectively. In the first group of
patients, pulmonary tuberculosis had following
forms: focal — in 1 person (2.7%), infiltrative — in 10
people (27.0%), caseous pneumonia — in 7 people
(18.9%), cavernous and fibrous-cavernous — in
8 people (21.6%). These forms of pulmonary tuber-
culosis were absent in the second group, in which all
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6pu10 8 uest. (21.6 %) B mepBOU Tpymie U 6 ye.
(15.4 %; p = 0.688) Bo BTOpO¥ IpyIIIie; B BO3PACTe OT
35 70 65 JyieT — 23 uest. (62.2 %) B 1IepBOIi IpyIIe U
30 uel. (76.9 %; p = 0.252) BO BTOPOU I'pyIIIie, B BO3-
pacre crapire 65 jet — 6 yen. (16.2 %) B nmepBou
rpymie u 3 uelt. (7.7 %; p = 0.429) BO BTOPOU TPYIIIIE.
BUY-undexnua aBwiach caMOyd 4acTOM coueTaH-
HOU IIaTOJIOTHEH, C OJJMHAKOBBIM yJI€JIbHBIM BECOM B
M3y4aeMbIX TPYIIax OOJIbHBIX — B MEPBOH TPYIIIe
6puta y 18 uen. (48.6 %) u BO BTOpOU rpymie — y
23 ges. (59.0 %; p = 0.497). AHEMUS, OTIpe/IeJIsIBIIIA-
sIcA KaK CHUJKEHHWE YPOBHs TeMOTIJIOOMHA MeHee
110 1/71, HabJIOAAIACh y 14 manueHToB (37.8 %) nep-
BOU TpymIbl U 22 venl. (56.4 %; p = 0.163) BTOpo#
Ipynmbl. J[PyrUMU COMYTCTBYIOIIUMHU 3a00JI€BAHU-
SIMH ¥ COCTOSTHUSIMU, C OJMHAKOBOU YaCTOTOH BCTPe-
YaBIIUMUCA B 00€HX rpymmnax 60JIbHBIX, ObLIH aJTKO-
rOJIN3M, TMapeHTepaJbHAasA HapKOMaHWs, AedUIUT
Macchl TeJla, CAXapHbBIA AUabeT 2-TO TUIIA, XPOHUYe-
ckast 60J1e3Hb MOYeK. B rpynmnax oTcyTcTBOBaIM pas-
JIMYHA TI0 yIeJIbHOMY Becy OOJIBHBIX C BbIZIeJIEHUEM
M. tuberculosis — 13 dein. (35.1 %) B IEPBOI TPyIIIIe
u 20 yel. (51.3 %; p = 0.233) Bo Bropo# rpymie. [Ipu
aHaIN3e KINHUYeCKUXx GopMm 3abosieBaHUS B IEp-
BOU TpymIiie TyOepKyjie3 OpPraHOB JIbIXaHUS BBISB-
JISITICSL Y MEHBIIIET0 KOJIMYECTBA MAI[HEHTOB, YeM BO
BTOPO¥ TPyIIIIE, COOTBETCTBEHHO y 30 uel. (81.1 %) u
v 39 ues. (100 %; p = 0,014). B mepBoii rpyrme 60J1b-
HBIX TyOEPKYyJIe3 OpraHOB JIbIXaHUs IPOTeKaJI B hop-
Max: 04aroBoi — y 1 uen. (2.7 %), "HQUIbTPATUB-
HOU — ¥ 10 e (27.0 %), Ka3e03HOU MTHEBMOHUU — Y
7 uen. (18.9 %), kaBepHO3HOU U (GHUOPO3HO-
KaBepPHO3HOU — y 8 uest. (21.6 %). 9tu bopmbI TyOEp-
KyJIe3a OPTaHOB JIBIXaHUS OTCYTCTBOBAJIM BO BTOPO
rpyiie 600JbHBIX, B KOTOPOHU y BceX 39 MAIlUEHTOB
(100 %) HabIOAACS TUCCEMUHUPOBAHHBIN TyOep-
Kyse3 Jerkux. TyOepKyse3 BHyTPUTPYAHBIX TIUMGO-
V3JI0B OBLJI TUATHOCTUPOBAH y 4 4eJl. (10.8 %) B mep-
BOH U 13 uel. (33.3 %; p = 0.038) BO BTOPOIi TPyIIIIE.
TybepKyIe3HBIH IJIEBPUT OIPEIEIISIICS Y 7 YETIOBEK
(18.9 %) mepBO¥ TPyIIBI U 9 Yes. BTOPOU T'PYIIIIBI
(23.1 %; p = 0.867). Ilpu ananuze dopm TyOepKy-
Jie3a JIPYTUX OPTaHOB YCTAaHOBJIEHO, UTO KOCTHO-
CyCTaBHOU TyOepKyJie3 ObL1y 9 uell. (24.4 %) nmepBoi
Tpynmbl W OTCYTCTBOBAJI BO BTOPOH TIpyIIe
(p = 0.003). Bo BTOpOIi TpyIIIIE OB TUATHOCTUPO-
BaH TyDOepKyJse3 BHYTPDEHHUX OpPTaHOB (II€UEeHb,
cesie3eHKa, MOYKH) y 2 Yeil. (5.1 %), nepudepude-
ckux JIM@Oy3JI0B — y 1 Ues. (2.6 %), Tybepkyes-
HBIH MEHUHTUT — y 3 4uell. (7.7 %); B IIepBOU TpyIIIe
00JIbHBIX BOBJIEUEHHE H3THX OPTaHOB B TyOepKyJies-
HBIU MIPOIIECC OTCYTCTBOBAJIO. ITU PABTHIUA OBLIH
00yCJIOBJIEHBI BKJIIOUEHHEM BO BTOPYIO IPYIITY 60JTh-
HBIX C CUMIITOMaMU IIPOTPECCUPYIONIETO TYOepKy-

39 patients (100%) had disseminated pulmonary
tuberculosis. Tuberculosis of the intrathoracic lymph
nodes was diagnosed in 4 people (10.8%) in the first
group and 13 people (33.3%; p = 0.038) in the sec-
ond group. Tuberculous pleurisy was diagnosed in
7 people (18.9%) of the first group and 9 people of the
second group (23.1%; p = 0.867). When analyzing
the forms of tuberculosis of other organs, we have
found that osteoarticular tuberculosis was in 9 peo-
ple (24.4%) of the first group and was not in the sec-
ond group (p = 0.003). In the second group, tubercu-
losis of the liver, spleen, kidneys was diagnosed in 2
people (5.1%), of peripheral lymph nodes — in 1 per-
son (2.6%), tuberculous meningitis — in 3 people
(7.7%); in the first group of patients, there was no
involvement of these organs in the tuberculosis pro-
cess. These differences were due to the inclusion of
patients with symptoms of advanced tuberculosis
with lymphogenous lymphatic and (or) hematoge-
nous dissemination of MTB in the second group.

The immune status of patients in the first group
differed from the second group of patients in a lower
proportion of individuals with a decrease in CD4*
<80 cells/ul in peripheral blood: 1 (5.4%) and 12 peo-
ple (30.8%; p = 0.011), respectively. There were no
differences in the proportion of patients with lym-
phopenia (<1000 cells/ul) between the first and sec-
ond groups — 6 (16.2%) and 13 people (33.3%;
p = 0.145), respectively.

The duration of controlled anti-tuberculosis ther-
apy before diagnosis of COVID-19 in tuberculosis
patients was comparable, amounting to 35 (18—109)
doses in the first group and 28 (11—56) doses of anti-
tuberculosis drugs in the second group (p = 0.129).
Post hoc analysis revealed the use of anti-tuberculo-
sis chemotherapy during the follow-up until the
COVID-19 outcome in the regimen for drug-suscep-
tible tuberculosis (RHZE) in 15 people (40.5%) of
the first and 19 people (48.7%; p = 0.626) of the sec-
ond group; in the regimen for multidrug-resistant
tuberculosis (MRT) — in 19 people (51.4 %) of the
first and 18 people (46.2 %; p = 0.823) of the second
group; in the regimen for pre-extensive drug-resis-
tant (pre-XDR) tuberculosis in 3 people (8.1 %) of
the first and 2 (5.1 %; p = 0.949) in the second group
[6]. The first and second groups of patients did not
differ in the proportion of patients receiving antivi-
ral therapy for COVID-19 — 26 (770.3%) and 32 peo-
ple (82.1%; p = 0.347), respectively; favipiravir was
used in all cases of antiviral therapy. Antiretroviral
therapy was administered to 11 people (61.1%) of the
first group and 17 people (73.9%; p = 0.623) of the
second group. A short regimen of treatment with
systemic glucocorticosteroids (up to 14 days) was
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se3a ¢ TuM@OTreHHOH U (M) TeMaTOTeHHOH Jaucce-
muHanued MBT.

VIMMyHHBIN CTAaTyC MAI[UE€HTOB IEPBOI TPYIIIIHI
OTJINYAJICS OT BTOPOU TPYHIBI GOJTBHBIX MEHBIIUM
y/IeJIbHBIM BECOM JIUI[ CO CHUKEHUEM COJIEPIKAHUsA
CD4* nmuMmdonuToB <80 KJI./MKJI B nepudepude-
CKOU KPOBH, COOTBETCTBEHHO 1 (5.4 %) u 12 el
(30.8 %; p = 0.011). Pazyuuuii B y/leJbHOM Bece
60JIbHBIX ¢ TnMOIIeHneH (<1000 KJI./MKJI) MEXIY
IIepBOI U BTOPOU IpynmaMu He ObUIO BBISBJIEHO —
cooTBeTcTBEHHO 6 (16.2 %) u 13 uen. (33.3 %;
p =0.145).

JITUTeTbHOCTS KOHTPOJIUPYEMOH IIPOTUBOTYOEP-
KYJIE3HOM TEparuu JI0 TUArHOCTUKU KOPOHABUPYC-
Ho#t nHbeknuu (COVID-19) y 60bHBIX TyOEpKyJIe-
30M ObLIa COMTOCTABUMA, COCTABUB B IIEPBOU T'PYIIIIE
6oJ1bHBIX 35 (18-109) /103 U BO BTOpPOU rpyIme 28
(11-56) 103 TPOTHUBOTYOEPKYJIE3HBIX IPENapaToB
(p = 0.129). ITocTdakTym aHAIN3 BBIABUII IPUMEHE-
HHE MPOTUBOTYOEPKYJIE3HOH XUMHUOTEPAIIMH B
mepuos  HaOJIOIEHUsT 10 JIOCTKEHHS HCXO7a
COVID-19 B pexume i JeKapCTBEHHO-UYBCTBHU-
TesibHOTO TyOepkysiesa (RHZE) y 15 gen. (40.5 %)
IIepBOY U 19 uelt. (48.7 %; p = 0.626) BTOPO rPyIIIbL;
B peXHMe TyOepKyje3a C MHOKECTBEHHOU JieKap-
cTBeHHOU ycrorunBocThio (MJIY) MBT — y 19 gen.
(51.4 %) nepsoii u 18 uen. (46.2 %; p = 0.823) BTO-
poll Tpymmbl; B pexXuMe TyOepKyse3a C IIpef-
IIUPOKOU JIEKAPCTBEHHOU ycTOoWumBOCThIO MBT
(mpe-1IJIY) — y 3 uen. (8.1 %) nepBoii u 2 (5.1 %;
p = 0.949) BTOpO# rpymms! [6]. [lepBasg u BTOpas
TpYIIbl OOJIBHBIX HE OTJIHYAINCh IO YAETbHOMY
Becy MAalMeHTOB, IOJIYYaBIIUX MPOTHBOBUPYCHYIO
Tepanuo WHGEKIHOHHOTO 3abosieBanus COVID-
19 — COOTBETCTBEHHO 26 (70.3 %) u 32 ue. (82.1 %;
P = 0.347); BO BCEX CJIyuassX IPOTUBOBUPYCHOM Tepa-
IUY TPUMeEHsIICA (paBUIHPaBUpP. AHTUPETPOBUPYC-
Has Tepamus IPOBOIMIAch y 11 uell. (61.1 %) mepBou
TpyIIsI U 17 yel. (73.9 %; p = 0.623) BTOPO IPYIIIIHL.
KopoTkuil Kypc JieueHHsI CHCTEMHBIMH TJIIOKOKOP-
THKOCTepouiaMu (10 14 JHEH) TMOMydas Q dYell.
(24.3 %) B mepmoil rpynme u 12 uen. (30.8 %;
p = 0.706) Bo BTOpO# rpyrime. COocTaBUMOEe KOJIU-
YECTBO MAI[MEHTOB M3YYaeMbIX TPYII IOJIyJayIn
AHTHKOATYJISHTHYIO TEPAIIUIO ¢ IPUMeHEHUEM TIPO-
rmakTryecKux 103 HepaKIMOHUPOBAHHOTO Tera-
PYHA, MaJIOIOTOYHYIO KACIOPOOTEpanuo. B rpym-
Iax OTCYTCTBOBAJIM TAIlUEHThI, HY)K/IABIINECS B
MEXaHUYECKON BEHTWIAINHU JIETKUX. XUpypruye-
CKOTO JIeUeHH s TYOEepKyJie3a B 00eHnX rpyIimnax namm-
€HTOB He ITPOBOUIIOCh.

B nHauasne undexnmonnoro 3aboneBannss COVID-
19 TIOKa3aTeJid KOJIMYECTBA SPUTPOIIUTOB, JIEHKOIIN-
TOB, TPOMOOIIMTOB, a TaK)Ke YPOBHS reMOIJIOONHA B

received by 9 people (24.3%) in the first group and
12 people (30.8%; p = 0.706) in the second group.
A comparable number of patients in the studied
groups were prescribed anticoagulant therapy using
prophylactic doses of unfractionated heparin, low-
flow oxygen therapy. There were no patients in the
groups who needed mechanical ventilation. Surgical
treatment of tuberculosis was not performed in both
groups of patients.

At the beginning of COVID-19, such indicators as
erythrocyte count, leukocyte count, platelet count, as
well as the level of hemoglobin in peripheral blood
were comparable in the studied groups of patients
(Table 1). In the second group, there was a lower
absolute lymphocyte count than in the first group.
When the clinical outcome of COVID-19 was achieved
in the form of cessation of SARS-CoV-2 shedding
(viral clearance) in the respiratory tract, the indica-
tors of anemia, leukocyte and lymphocyte counts, as
well as platelet count in peripheral blood did not
show significant changes in both groups of patients.

To determine the factors affecting the SARS-
CoV-2 viral clearance in the respiratory tract of
patients with tuberculosis and COVID-19 co-infec-
tion, multiple linear regression models were con-
structed for the first (TB P/EP) and second (DTB)
groups separately. The most pronounced effect on
the delay in elimination of SARS-CoV-2 from the
respiratory tract in both groups of patients had the
CD4* T lymphocyte count less than 80 cells/ul, at the
same time, in the first group the regression coeffi-
cient B was higher than in the second group
(Tables 2, 3). A statistically significant effect on slow-
ing SARS-CoV-2 clearance in both groups was found
for such predictors as a shorter duration of the inten-
sive phase of anti-tuberculosis therapy preceding
COVID-19, in the first group — for an increase in
platelet count. Thus, a significant strong relationship
(multiple linear correlation coefficient R = 0.825)
was shown between a decrease in CD4* lymphocyte
count less than 80 cells/ul, anemia, platelet count,
the duration of intensive phase of anti-tuberculosis
therapy, antiretroviral therapy in HIV-infected
patients and delayed elimination of SARS-CoV-2
from the respiratory tract of patients of the first
group. These determinants make it possible to pre-
dict a 68.1% variance in the clearance of SARS-CoV-2
in the respiratory tract of patients with TB P/EP and
COVID-19 co-infection (Table 2).

The degree of the cause-effect relationship of the
abovementioned determinants with the clearance of
SARS-CoV-2 in the respiratory tract of patients in
the second group was estimated as significant of
moderate strength (multiple linear correlation coef-
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Ta6una 1. CpaBHUTEIBbHBINA aHAIU3 JUHAMUKY reMaToJIorMueCcKUX NokasaTesel npu auarnoctuke COVID-19

Y IPU JOCTHXKEHNHU 3JIMMUHALMY KOPOHABHPYCa U3 JibIXaTeJbHBIX My Tel B rpynnax 60JbHbIX Ty6epkyne3om, Me (Q1-Q3)
Table 1. The comparative analysis of the dynamics of hematological parameters in the diagnosis of COVID-19

and in achieving the elimination of coronavirus from the respiratory tract in groups of tuberculosis patients, Me (Q1-Q3)

I[loka3zaTesb
Parameter

IIpu guarHoctuke COVID-19 IIpu 3/iMMUHALMU KOPpOHaBUpyca
When diagnosing COVID-19  On coronavirus elimination

Ilepsas zpynna 6oavHbix (TE 04/BJ1) | The first group (TB P/EP)

Sputporutsl (x10'2/x) | Erythrocytes (x10'2/1)  4.070 (3.650-4.630) 4.030 (3.145-4.555) 0.546
Hb (r/n) | (g/D 113.000 (97.500-133.500) 107.000 (82.500-133.000) 0.198
Tpom6GouuTsl (x10°/a) | Platelets (x10°/1) 230.000 (134.000-313.500) 258.000 (192.500-333.500) 0.344
Jletikonutol (x10%/1) | Leukocytes (x10°/1)  6.700 (4.600-9.400) 7.200 (5.400-11.200) 0.222
JlumoouuTsl (x10°/1) | Lymphocytes (x10°/1)  1.900 (1.350-2.700) 2.300 (1.650-2.850) 0.249
Bmopas epynna 6oasnbix (4TE) / The second group (DTB)
Sputporutsl (x10'2/x) | Erythrocytes (x10'2/1)  3.980 (3.310-4.600) 3.850 (3.090-4.460) 0.444
Hb (r/n) | (g/D 107.000 (94.000-132.000) 105.000 (86.000-125.000) 0.257
Tpom6GouuTsl (x10°/a) | Platelets (x10°/1) 250.000 (140.000-323.000) 219.000 (162.000-343.000) 0.795
Jletikonutol (x10%/1) | Leukocytes (x10°/1)  6.700 (3.900-9.200) 7.300 (4.700-10.200) 0.228
JlumoouuTsl (x10°/1) | Lymphocytes (x10°/1)  1.200 (0.800-1.700)* 1.500 (0.900-1.800)? 0.307

[IpumMmedyanusd:
3a6oseBanust COVID-19, p < 0.001.

!CraTUCTHYeCcKas 3HAYMMOCTb Pa3/IMYU MeX/y NepBOW U BTOPOW TIPYyNNoOH NPH AMArHOCTHKEe MHPEKIMOHHOTO

‘CTaTUCTHYECKast 3HAYUMOCTD Pa3/IMuui MeXy ePBOH U BTOPOW TPyNIoi B Hauasie HHEeKIMOHHOTO0 3a6osieBanHusi COVID-19, p < 0.001.
TB O/1/BJI - Ty6epKysie3 opraHoB JbIXaHUs WU BHeJeroyHbll Ty6epkyes; JTh - aucceMMHMPOBaHHBIN TyGepKyies.

Notes:

!Significant differences between the first and second groups in the diagnosis of COVID-19, p < 0.001.

“Significant differences between the first and second groups at the beginning of COVID-19, p < 0.001.
TB P/EP - tuberculosis pulmonary/ extrapulmonary; DTB - disseminated tuberculosis.

neprdeprIecKoi KpOBH OBLITH COITOCTaBUMBI B H3y4a-
eMBbIX Tpymmax 60JbpHBIX (Tabs. 1). Bo BTOpOIi rpytme
HabJmo0/1a710¢h O0JIee HU3KOoe abCOTIOTHOE KOJIMIECTBO
JMQOIIUTOB, UeM B IIEpBOM IpyIIIe manueHToB. [1pu
JTIOCTIKEHUN KJIMHIYECKOTO MCXO0/Ia UH(EKITMOHHOTO
3aboseBanuss COVID-19 B Bujie IIpeKpaIeHus Bblie-
nenus Bupyca SARS-CoV-2 B JipIXaTesbHBIX IYTSIX
(pyIMMUHALIMN) IOKA3aTE I AHEMUH, KOJIMYECTBO JIEH-
KOITUTOB U JIUMQOINTOB, a TaKKe TPOMOOIIUTOB B
riepudepuuecKoii KPOBH He IIpeTepIIeBaIl 3HAUUMbIX
U3MeHEeHUH B 00eUX rPyIax 00IbHbIX.

Insa omnpenenenus (GaxkTopoB, BIUAIOMINX HA
kyupeHc kopoHaBupyca SARS-CoV-2 B jpixaresib-
HBIX IYTAX OOJIBHBIX TYOEPKYIe30M ¢ KOMH(EKITHeHn
COVID-19, 6bLTH TIOCTPOEHBI MOJIEJTA MHOKECTBEH-
HOU JIMHEWHOU PpErpeccHy OT/IEJIbHO JJIfA MEPBOU
(TB O/1/BJI) u Bropoii (JITB) rpymm 6ospHBIX. Han-
60J1ee BhIpAXKEHHOE BJIUSHUE HA 33J[EPIKKY DIIUMU-
HaIlUM U3 [IbIXaTeJbHBIX IIyTeH KOpOHaBUpyca B
obenx rpynmnax OOJIBHBIX OKa3bIBaJ ypoBeHb CD4*
nuMdonuToB MeHee 80 KJI./MKJI, IPU 3TOM B IIep-
BOI rpy1ire KoaddunueHT perpeccuu [ 6611 6ostee
BBICOKUM, YeM BO BTOpOH rpymre (tab. 2, 3). CraTu-
CTHYECKU 3HAYMMOE BIIMSHUE Ha 3aMe/JIeHHe KJIU-
peHca KOpoHaBUpyca B 00enX M3y4aeMbIX IpyIIax
YCTAQHOBJIEHO ISl TaKUX IPEUKTOPOB, KaK MEHb-
masi IPOJOJDKUTENBbHOCTh  IIPEJIIIECTBOBABIIEH

ficient R = 0.653), and explaining a 42.7% variance
of the SARS-CoV-2 clearance (Table 3).

Including antiviral therapy with favipiravir and a
short regimen of therapy with systemic glucocortico-
steroid in regression models for both groups of
patients was not associated with an increase in the
strength of cause-effect relationships with the stud-
ied outcome of coronavirus infection in tuberculosis
patients, regardless of the presence of criteria for the
lymphotogenous and hematogenous spread of MTB.

DISCUSSION

Based on the purpose of this study and taking into
account the possible influence of the lymphogenous
and hematogenous spread of M. tuberculosis on the
suppression of the immune response, the level of the
ACE2 protein expression on the vascular endothe-
lium, shown in a number of experimental and clini-
cal studies, we have stratified tuberculosis patients
depending on the signs of various stages of lymphog-
enous and hematogenous spread of MTB [4, 5].

In our study, in the group of patients with DTB,
the proportion of HIV-infected people was compa-
rable to the same indicator in the group of patients
with TB P/EP. However, among patients with DTB,
the frequency of a decrease in CD4* lymphocytes
<80 cells/ul before the onset of COVID-19 was higher
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Ta6mmua 2. MoJiesib MHOXeCTBEHHOM JIMHEHHOU perpeccuu JJ1s olleHKHU GpaKTOpPOB, BJAUAIOIMX HA yJIJIMHEHHE CPDOKOB
JIOCTMXKEeHHS OTpULlaTeIbHOTo pe3ysbTarta Beliesienuss PHK Bupyca SARS-CoV-2 B ibIXaTe/IbHBIX MY TAX 60/J1bHBIX
Ty6GepKy/Ie30M OPraHOB JIbIXaHUS UJIU BHEJIETOUHBIM Ty6epKyJie3oM ¢ KonHpekueit COVID-19

Table 2. A multiple linear regression model for evaluating factors influencing the prolongation of the time to achieve negative
results of SARS-CoV-2 RNA testing in the respiratory tract of patients with pulmonary or extrapulmonary tuberculosis and

COVID-19 co-infection

INoka3atesib / Indicator B+m p Banbaa / p Wald
CD4* knetku < 80 ku1./MkJ1 | CD4* < 80 cells/pl 21.762 + 6.250 0.002

Anemus (Hb <110 r/n) | Anemia (Hb <110 g/1) 1.426 +2.840 0.619
Tpom6ouuTsl, x10?/ | Platelets, x10°/1 0.0352 +0.0106 0.002
JIMTeNbHOCTb IPOTUBOTYOEPKY/IE3HOM Tepaliuu, KOJIMIeCTBO 103 0.139 £ 0.0379 <0001

Duration of anti-tuberculosis therapy, number of doses

[IpoBeseHUe aHTHPETPOBUPYCHOM Tepanuu / Antiretroviral therapy 4.839 + 3.209 0.142

KoHctaHTa / Constant 1.397 + 3.645 0.704

R = 0.825; koappunuent gerepmunanuu / coefficient of determination R* = 0.681; F = 10.332; p < 0.001

COVID-19 wuHTeHCUBHOU a3bl MPOTUBOTYOEPKY-
JIEBHOU Tepanuu, B IIEPBOU I'PYIIIE — JJIS YBEJIAUe-
HUA KOJIWYecTBa TpoMOoruToB. Takum obGpasom,
IIOKa3aHa B3HauuMas [PUYUHHO-CJIEJCTBEHHAA
CWIbHAsA CBA3h (MHOKECTBEHHBIH KOA(DDUIIHEHT
JIMHEHHOHN Koppessaiuu R = 0.825) Mexay cHIDKe-
Huem CD4* mumdonuToB MeHee 80 KJI./MKJI, HAJIU-
YyueM aHEeMWH, KOJMYECTBOM TPOMOOIUTOB, JJIH-
TEJIbHOCThI0O MHTEHCUBHOH (pasbl NMPOTHUBOTYOEPKY-
JIE3HOU Tepamnuu, IPOBeJleHHEeM AHTHUPETPOBUPYC-
HoU Tepanuu y BUY-UHOUIIMPOBAHHBIX TAITUEHTOB
U 33JIeEP’KKON 3JIMMHUHAIIMU KOopoHaBupyca SARS-
CoV-2 u3 [pIXaTeNbHBIX IyTed OOJBHBIX MEPBOI
Ipynnbl. YKa3aHHbIE JIeTEPMUHAHTHI ITO3BOJISIOT
nporHo3upoBath 68.1 % Bapuanuu (IUCIEPCHH)
kimpeHca kopoHaBupyca SARS-CoV-2 B gpixatesb-
HbIX myTsax nanueHTos ¢ T O/]/BJI u koundexknuei
COVID-19 (cMm. TabJ1. 2).

CreneHb TPUIHUHHO-CJIEZCTBEHHOM CBSI3U BBIIIIE-
[IePEYNCIEHHBIX IETEPMHUHAHT C KJIUPEHCOM KOPO-
HaBupyca SARS-CoV-2 u3 agpIxaTeJbHBIX IIyTeH
OOJIBHBIX BTOPOU TPYIIBI OIeHEHA KaK 3HAUYMMast
YMEepEeHHOU CHJIbI (MHOKECTBEHHBIN KO3 (PHUITHEHT
JIMHEHHOHN Koppessaiuu R = 0.653), o6bsAcCHSIONIasA
42.7 % 3HaAYEHUN BapualluM KJIMPeHCa KOPOHABH-
pyca (cm. tabi. 3).

BritoueHne B MO perpeccUy B KadecTBe
(¢axTOpOB BIUAHUA NMPOTHBOBUPYCHON Tepamuu ¢
nmpuMeHeHHueM (GaBUMIUPABUPA, KOPOTKOTO Kypca
Tepaluy CHCTEMHBIMU IVIIOKOKOPTUKOCTEPOUIAMU
JUTst 00enX TPYIII HAIeHTOB He aCCOIMUPOBAIOCH C
YBEJIUYEHUEM CUJIbI IPUYNHHO-CJIECTBEHHBIX CBS-
3eff ¢ U3y4aeMbIM MCXOZIOM KOPOHABUPYCHOH
nHeKIUH y O0JBHBIX TyOEepKyJIe30M, HE3ABUCUMO
OT NIPUCYTCTBUSA KPHUTEPUEB JHUM(POreMaTOreHHOTO
pacnpocrpanenusa MBT.

than in the group of patients with TB P/EP. It should
be noted that the Centers for Disease Control and
Prevention (CDC) in the United States and several
other regions recommend considering a decrease in
CD4* population of less than 200 cells/pul as an indi-
cator of deuteropathy stage of HIV infection (AIDS)
[7]. The data obtained are consistent with the con-
clusions of researchers that the mechanisms and
stages of spread of tuberculosis, its clinical forms are
determined by the initial level of CD4* lymphocytes
at the time of tuberculosis diagnosis [7, 8]. With this,
the possibility and type of spread of tuberculosis
(Iymphogenous, hematogenous) are due to the sever-
ity of secondary immunodeficiency of various etiolo-
gies, among which, an important role belongs not
only to HIV infection, but also to poor nutritional
status, alcohol abuse and other factors associated
with an antisocial lifestyle.

Our study showed the leading role of the degree of
the CD4* cell blood subset reduction for predicting
delayed elimination of SARS-CoV-2 from the respi-
ratory tract. A cause-effect relationship between the
CD4* lymphocyte count decrease, primarily, the
number of circulating naive CD4* T lymphocytes,
and delayed SARS-CoV-2 clearance in COVID-19
patients, including those with tuberculosis co-infec-
tion, was also shown by a number of authors in
observational studies [10, 11]. The researchers drew
attention to the association of SARS-CoV-2 pro-
longed clearance time in patients with a more severe
course of COVID-19, immunopathological disorders
associated with the virus replication and causing
long-term lung tissue damage.

It is necessary to point out that in our study, the
significant role of the duration of the intensive
phase of anti-tuberculosis therapy, preceding
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Ta6una 3. Moziesib MHOXKeCTBEHHOU JINHEHHOU perpeccuu JJist OlleHKU GaKTOPOB, BAUSIOIINX HA YJINHEHUE
CPOKOB JIOCTHKEHHUS OTPUIATEbHOTrO pe3ysbraTta BoiiesieHuss PHK SARS-CoV-2 B fibIxaTeIbHBIX MY TSIX 60JIbHBIX

JIUCCEMUHUPOBAHHBIM Ty6epKyJie3oM ¢ KonHpekueit COVID-19

Table 3. A multiple linear regression model for evaluating factors influencing the prolongation of the time to achieve negative
results of SARS-CoV-2 RNA testing in the respiratory tract of patients with disseminated tuberculosis and COVID-19

co-infection

Iloka3aTeb B+m p Basnbaa
CD4" knetku <80 ku1./Mka | CD4* < 80 cells/ul 10.853 £ 4.220 0.015
Anemus (Hb <110 r/n) | Anemia (Hb <110 g/1) 4.251+4.034 0.300
Tpom6ouuTsl, x10°/1 | Platelets, x10°/1 0.0165 +0.0137 0.239
JUIMTeNbHOCTb TPOTHUBOTYGEePKY/I€3HON Tepaliuu, KOJIMYEeCTBO J103 0.130 + 0.0554 0.025
Duration of anti-tuberculosis therapy, number of doses

[IpoBesieHHe aHTHPETPOBUPYCHOU Tepanuu / Antiretroviral therapy 4.802 + 3.806 0.216

KoHcTtaHTa / Constant

R = 0.653; koappunuent gerepmunanuu / coefficient of determination R?= 0.427; F = 4.482; p = 0.002

OBCYXKJIEHUE

Vicxonms u3 men HACTOSAIIETO WCCIIEIOBAHUS U
VUUTHIBAsA BO3MOXKHOE BJIMSHUE JUMGOTeHHOTO U
reMaTOTeHHOTO pacupocrpanenus M. tuberculosis
Ha TIOZaBJIeHHEe MMMYHHOTO OTBETA, CTEIIeHb HKC-
npeccuu 6eska ACE2 Ha 5HI0TEINU COCYI0B, OTMe-
yaeMoe B PsJie DKCIEPUMEHTATbHBIX U KIUHUYE-
CKUX UCCJIEZIOBAaHUH, HAMU ObLIA TPOBEJIEHA CTPATH-
(ukammsa 60JIbHBIX TYOEPKYJIE30M B 3aBUCUMOCTH OT
MPU3HAKOB Pa3JIMYHBIX 3TANOB JUM(OOreMaTOreH-
Horo pactpoctpanenusi MBT [4, 5].

B mpoBeneHHOM pETPOCHEKTUBHOM KOTOPTHOM
HCCIe0BaHUH B Tpymiie 6ombHbIX ¢ JITB yaeabHbIH
Bec BUY-mHPUUIUPOBAHHBIX OBLUI CONOCTABUM C
AQHIOTHUYHBIM IIO0Ka3aTesJeM B TpylIle OOJIbHBIX
¢ Tb OJ/BJI. Oguako cpeau 60abHBIX ¢ JITH yac-
tota cHWKeHns1 CD4-n03UTUBHBIX JTUMQOIUTOB
< 80 xi1./Mka g0 BosduukHOBeHUss COVID-19 ObLia
BBIIIIE, 4eM B rpymie nanuenTos ¢ Tb OJ1/BJI. Heo6-
XOZMMO OTMETUTD, UYTO L[eHTp 10 KOHTPOJIIO U IIPO-
dwraktuke 3abosieBanuii B CIIIA u psjme apyrux
peruonoB (Centers for Disease Control and
Prevention, CDC) pekoMeHAyeT paccMaTpUBaTh
cumkenne CD4* momynanuy MeHee 200 KJI./MKJI
KaK WHJUKATOp CTaJuUd BTOPUYHBIX 3a00JI€BaHUI
npu BUY-undeknuu (CIINIA) [7]. [HomyueHHBIE
JIaHHBIE COTJIACYIOTCS C BBIBOJIAMH HCCJIeloBaTesen
0 TOM, UTO MEXaHH3MbI U 3Talbl reHepaTU3aINnI
TyOepKyse3a, ero KinHU4Yeckue (popMbl 0OYCIIOB-
JIeHbl UCXO/HBIM ypoBHeM CD4* num@onuToB Ha
MOMEHT BBISIBJIEHUsI TyOepKysesa [7, 8]. Ilpu aTom
BO3MOKHOCTh M THII TeHEPIN3AIUU TyOepKyse3a
(muMoreHHBIH, TeMaTOTeHHBIH) 00yCIIOBJIEHBI
TS)KECTHI0 BTOPUYHOTO UMMYHOIe(PHUITUTA pa3IAY-
HOH 5THOJIOTHU, CPEIU KOTOPOU BaXKHAs POJIb IPH-
Ha/JIe’KUT He Tosibko BUY-uHbekium, HO U HU3-

COVID-19 co-infection, in the timing of SARS-
CoV-2 elimination from the respiratory tract, was
demonstrated. The limitation of our study was a
large proportion of patients with drug-resistant
tuberculosis (>50% of MRT and pre-XDR TB
patients) in both groups of patients with tuberculo-
sis and COVID-19 co-infection with a relatively
short duration of intensive anti-tuberculosis ther-
apy preceding the development of COVID-19 (less
than 3 months in the group of tuberculosis patients
without signs of MBT infection spread, less than
2 months in the group of patients with DTB). The
systematic reviews reveal ambiguous results in
assessing the significance of differences in the risks
of severe COVID-19 and death of patients depend-
ing on concomitant active or previously treated
tuberculosis [12, 13]. Publications by researchers
from Russia, South Africa and the Philippines sug-
gest that active tuberculosis is associated with an
increased risk of COVID-19 mortality. Aggarwal
et al. (2021) in a systematic review that included
43 studies, showed a higher risk of mortality and
severe COVID-19 disease in outpatients with the
concomitant active pulmonary tuberculosis, but not
in hospitalized patients receiving anti-tuberculosis
therapy [1]. The results of this systematic review
suggest the importance of guided anti-tuberculosis
therapy in improving the outcomes of COVID-19 in
patients with active tuberculosis. To obtain more
complete data, further studies are needed on the
impact of active tuberculosis and appropriately
controlled anti-tuberculosis therapy on the immune
response and clearance of highly pathogenic coro-
naviruses depending on the presence and type of
drug resistance of M. tuberculosis, combined with
HIV infection and antiretroviral therapy.
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KOMY HYTPUTUBHOMY CTaTyCy, aJIKOTOJIU3MY U JIPY-
THUM, CBSI3aHHBIM C aCOITUAJILHBIM 006pa30M KU3HH,
daxropam.

B Hamem uccieloBaHUM NPOAEMOHCTPHPOBAHA
BeZyIIasi poJjib CTENleHU CHIKeHU nomyaauuu CDg4*
KJIETOK B IPOIHO3UPOBAHUU 33/I€EP>KKU 3JIUMUHA-
nuu kopoHaBupyca SARS-CoV-2 u3 jabIxaTesbHbIX
myTeii. PsiioM aBTOPOB B HAOJTI0IATETBHBIX HCCIIEN0-
BaHUAX TAK)Ke OTMeYasiach IPUYNHHO-CIIe/ICTBeHHAA
CBA3h MEXK/y CHIDKEHUEM COJIEpPIKaHUA B KPOBHU
CD4* nuMdOonuTOB, MPEK/IEe BCETO KOJIUUECTBA IIUP-
Kysmpyoomux HauBHbIX CD4* T-mumdonurton, u
3aMe|JIeHeM KJINPeHca KOPOHAaBUPYyca Y O0JIBHBIX ¢
COVID-19, B TOM YHCJIE C TYOEpKYIe3HOM KOUHpEK-
nuei [10, 11]. MicenenoBaTenu obpaniaiy BHUMaHHIE
Ha acconuanuio 6osiee JIUTETHBIX CPOKOB DJIMMU-
Haruu kopoHaBupyca SARS-CoV-2 y GOJBHBIX €
6osee TsoxensiM TeuenueM COVID-19, ummyHomDa-
TOJIOTHYECKUMH PACCTPONCTBAMU, CBSA3AHHBIMHU C
perutukanueil Bupyca u o0yC/IOBIUBAIOIIUMHU JJTH-
TeJIbHOE ITOBPEeK/IeHNe TKaHe! JIerKUX.

HeobOxomumo 0O6patuTh BHUMaHHE HA TO, YTO B
HACTOAIIEM HCCJIEJIOBAHUM IPOJAEMOHCTPHUPOBAHA
3HAYMMas POJIb IPOJOJIKUTEIBHOCTH NHTEHCUBHOU
¢aspl MPOTUBOTYOEPKYJIE3HOH Tepanuu, IpesIie-
crBoBaBmiell konHbeknuu COVID-19, a4 cpokoB
SJIMMUHALMM KODOHaBUpyCa U3 JbIXaTeJIbHBIX
myteil. OTpaHHYeHNEM HAIIIEro MCCIe0BAHUS ABU-
Juch Oosbiass 7oJisi GOJBHBIX C JIEKAPCTBEHHO-
YCTOHYUBBIM TyOepKysie3oM (>50 % ManueHTOB C
MJIY u nipe-1IIJTIY MBT) B 06enx rpymmax O0JIbHBIX €
kouHbekIuen Tybepkysnieza u COVID-19 npu oTHO-
CUTEJIBHO KOPOTKON IIPOJIOJIKUTEHBHOCTU WHTEH-
CHUBHOU MPOTHUBOTYOEPKYJIE3HON TEpAIUH, IIpeIe-
cTBoBaBIieii passutuio COVID-19 (MeHnee 3 mec B
rpyune GOJIBHBIX TyOepKysjae3oM 0e3 IPHU3HAKOB
reHepayn3anuu UHQEKIUYU, MeHee 2 MeC B IPYIIe
OOJIBHBIX C JIUCCEMHUHHUPOBAHHBIM TybOepKyJIe30M
snerknx). Cucremarudeckrie 0030pPbI BBISABIISIOT
HEO/THO3HAUHbIEe PEe3YJIbTaThl OIEHKU 3HAYNMOCTH
pa3nuuui puckoB Tskesoro tedenus COVID-19 u
cMepTH OOJBHBIX B 3aBUCUMOCTH OT COYETAHHOTO
aKTUBHOTO WJIN paHee JIEYEHHOTO TyOepKysesa
[12, 13]. ITy6aukamuu ucciemoBaresiel us Poccun,
H02xHOU Adpuku 1 OUINNNUH T03BOJIAIOT IPEAIIO-
JlaraTh, UTO aKTUBHOE TeKylllee 3a00sieBaHuE TyOep-
KyJIe30M CBSI3aHO C IOBBIIIIEHHBIM PUCKOM CMEPTHO-
ctu or COVID-19. A.N. Aggarwal et al. (2021) B
CUCTeMATHYECKOM 0030pe, BKJIIOUABIIEM 43 HCCIIe-
JIOBaHU S, OTMETHJIN TTOBBIIIIEHHBIE PUCKU TAKEJIOTO
TeueHUd U JeTajnbHoro ucxoza COVID-19 y BbIAB-
JIEHHBIX B aMOyJIaTOPHBIX YCJIOBUSIX OOJIBHBIX C
COIIYTCTBYIOIITUM aKTUBHBIM TYOEpKYJIe30M, HO HE Y
TrOCIUTAIN3UPOBAHHBIX MAlIMEHTOB, IOJIyYaIOIINX

CONCLUSION

Suppression of the CD4* T cell subset with a criti-
cal level less than 80 cells/pul is the leading cause of
delayed elimination SARS-CoV-2 from the respira-
tory tract of patients with tuberculosis and COVID-
19 co-infection, which may contribute to a more
severe course of COVID-19.

The duration of controlled anti-tubercular ther-
apy during the intensive phase of treatment of hospi-
talized tuberculosis patients preceding the onset of
COVID-19 correlates with delayed elimination of
SARS-CoV-2 from the respiratory tract of patients
with tuberculosis and COVID-19 co-infection.

Appropriately controlled anti-tubercular therapy
during the intensive phase of treatment, antiretrovi-
ral therapy assigned in a timely manner to patients
with concomitant HIV infection at the stage of sec-
ondary infection in order to restore the CD4* T cell
subset as a result of suppression of HIV replication,
treatment of anemia in accordance with conven-
tional indications for respiratory infection, will
improve outcomes in hospitalized patients with
tuberculosis and COVID-19 co-infection.
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MPOTHUBOTYOEPKYIE3HYI0 Tepanuio [1]. PesysabTaThbl
3TOTO CUCTEMATHYECKOro 0030pa MO3BOJIAIOT IIPe-
IIOJIOKUTh 3HAUEHUE KOHTPOJIUPYEMOU MPOTUBOTY-
OepKyJsIe3HOW Tepamuu B YIYUIIEHUU HCXO0B
COVID-19 y OGOJbHBIX aKTUBHBIM TyOEpKyJIe30M.
Ins monydeHus 6oJiee IMOJHBIX JAHHBIX HEOOXO-
JIIMBI JaJIbHEHUINIE CCIEOBAHMS BIIMSTHIS AKTUB-
HOTO TyOepKyJie3a U aJIeKBaTHO KOHTPOJIUPYEMOU
MIPOTUBOTYOEPKYIE3HOH Tepanuyd Ha WMMYHHBIN
OTBET U KJINPEHC BbICOKOIIATOTEHHBIX KOPOHABUPY-
COB B 3aBHCUMOCTHY OT HAJTUYNA U BUJIA JIEKAPCTBEH-
HoOH ycroituuBoctu M. tuberculosis, BUU-undexnmu
U aHTUPETPOBUPYCHOH TEepAIIHH.

3AK/IIOYEHUE

ITopaBnenue nomysanuu CD4* KJIETOK ¢ JOCTU-
JKEHHEM KPUTHUYECKOTO YPOBHS MeHee 80 KJI./MKJI
SIBJISIETCS BEJYIEH NMPUYHHON 3aMeJIEHHOU 3JIv-
MuHanuu kopoHasupyca SARS-CoV-2 B ;pixaresib-
HBIX MyTAX OOJIBHBIX TYOEpKyJIe30M B COUETAHUU C
KOPOHABUPYCHOU MH(MEKIMENH, YTO MOXKET CII0CO0-
CTBOBaTh 0OJiee TsIKEJIOMY TEUeHHI0 WH(PEKIMOH-
Horo 3abosieBanuss COVID-19.

JITUTeNIbHOCTh KOHTPOJIUPYEMOU ITPOTHBOTYOED-
KyJIe3HOU Tepaluy B MHTEHCUBHOU (daze jieueHUs
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TOCITUTAJTU3UPOBAHHBIX OOJIBHBIX TyOEpKyJIe30M,
MpeAIecTByioniedl  Bo3dHHUKHOBeHUio COVID-19,
KOppeJIUPYeT ¢ 3a/IeP>KKOH 3IMMUHALIIMY KOPOHABU-
pyca SARS-CoV-2 B JIBIXaTebHBIX IMYTAX OOJIBHBIX
TyGepkyae3om B coueTannu ¢ COVID-19.
AJITeKBAaTHO KOHTPOJIUpYeMasl MPOTHBOTYOEPKY-
Jie3Has Teparvs B ”HTEHCUBHOU (pase JieueHusl, CBO-
eBpeMEeHHOe Ha3HAauYeHHe AaHTHUPETPOBUPYCHOU
Tepanuu OOJIBHBIM C COIMyTCTBYIOImEeH BUY-mHpek-
OHed B CTQUHM BTOPUYHBIX 3a00JI€EBAHUU C IIEJIHIO
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