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Hacrosuiee uccnefoBaHue ABAAETCA CUCTEMATUYECKMM 0630POM C MeTa-aHaIM30M GpaKTopoB pUcKka M1KobakTepunosa nérkux (MJ1) n 3abonesaHui,
KOTOpble OKa3blBaOT BAUAHME HA BO3HUKHOBEHME, KIMHUYECKUE NPOABAEHUA U 3TUONOTUIO UcCaeayemoit HbeKLMU. ABTOpammM 6bin npounsseséH
oTbop uccnesfoBaHui. MOUCK UCCne0BaHUI NPOBOAMACA Ha aHIZIMIMCKOM M PYCCKOM A3bIKaX B 3/1eKTPOHHbIX 6a3ax AaHHbIx PubMed, Web of Science,
Cochrane Library, eLibrary c aHann3om ccbloK U3 HalgeHHbIX cTaTeit. OTOMpPanuch cTaTbk, ony6IMKOBAHHbIE B TEYEHWE BPEMEHHOrO 0Tpe3Ka ¢ 2000
no 2020 rogpl. MonyyeHsl cneayiolwme pesynbtatbl. KypeHve: npu onpeseneHnn TonbKo AByX rpagaumnii Gaktopa (NaumeHT KypuT UaK He KypuT)
4acToTa BO3HUKHOBEHMA MJ1y KypAawmx ntogei Bapbuposana ot 13,8+0,03% o 71,2+0,06%. Tybepkynés: yactota 60abHbIX ¢ MJ1 1 Ty6epKynésom
cocTasuna ot 6,7+0,01% po 17,610,02%. XpoHuyeckas 0b6CTpyKTUBHaA BonesHb nérkmx (XOB/): yactota M1y ntogeit ¢ XOBJ/1 onpeaensnacs B cpes-
Hem B 11,2+0,01%. BpoHx03KTaTUYeCKan 60ne3Hb: YacToTa BPOHX03KTaTUYeCKo BonesHn y 6oabHbIX MJ1— 30,1+0,02%. CaxapHbiit AuabeT: yactoTa
60/1bHbIX MJ1 1 caxapHbIM AMabeTom B OAHOM rpynne uccaefoBaHuii coctasuna 6,7+0,01%, a B apyroit — 17,620,02%. OHKonormyeckune 3abonesanus:
4acToTa TakMX NauneHToB onpeaenunnack ot 17,1+0,04% po 50,0+0,07% cnyyaes. BUY-uHdeKuma n MJ1: yactota o6HapykeHHoro MJ1y nogeit ¢ BUY
onpegensnach B cpegHem 8,9+0,01%. Hannume Kawna npu MJ1: YacToTa NaLMeHTOB ¢ JaHHbIM CUMITOMOM B NepBOV rpynne coctasuna 46,2+0,07%,
BO BTOpOM rpynne — 88,910,02%. KposoxapKaHbe npu M/1: 4acToTa NaLMEHTOB C AaHHbIM CMMNTOMOM onpeaensnace oT 3,8+0,03% go 30,1+0,02%
cnyyaes. PeHTreHonornyeckme npossneHus odaros npu MJ1 BcTpeyanuch ¢ yactoToit ot 42,3+0,04% no 100%. Hanbonee 3HauMmas ponb B 3TUONO-
TUW NPUHAANEKUT BUAAM HETybepKynE3HbIX MUKODaKTepUii: meaneHHopacTywmm M. avium complex v 6oicTpopactywmm M. abscessus complex, M.
chelonae, M. fortuitum.

Kniouesble cnoBa: Mukobakmepuos nézkux, HemybepKynésHole MUuKobakmepuu, KAUHUYECKUe NPoAsaeHUs, hakmopsl puckKa.
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The present study is a systematic review with a meta-analysis of risk factors for lung mycobacteriosis (LM) and diseases that influence the incidence,
clinical manifestations and etiology of the infection under investigation. The authors made a selection of papers. The search for papers was carried
out in English and Russian in the PubMed, Web of Science, Cochrane Library, elibrary electronic databases with the analysis of references from the
articles found. Articles published from 2000 to 2020 were selected. The following results are obtained. Regarding smoking: with the two gradations of
the factor (the patient smokes or not), the incidence of LM in smokers varied from 13.8+0.03% to 71.2+0.06%. Regarding tuberculosis: the incidence
of LM and tuberculosis ranged from 6.7+0.01% to 17.6£0.02%. Regarding chronic obstructive pulmonary disease (COPD): the incidence of LM in
patients with COPD was determined on average at 11.2+0.01%. Regarding bronchiectasis: the incidence of bronchiectasis in patients with LM is
30.11£0.02%. Regarding diabetes mellitus: the frequency of patients with LM and diabetes mellitus in one study group was 6.7£0.01%, and in the
other — 17.6+0.02%. Regarding malignancies: the frequency of such patients was determined from 17.1+0.04% to 50.0+0.07% of cases. Regarding HIV
infection and LM: the incidence of detected LM in patients with HIV was determined on average at the level of 8.9+0.01%. Regarding cough in LM:
the frequency of patients with this symptom in the first group was 46.2£0.07%, in the second group — 88.910.02%. Regarding hemoptysis in LM: the
frequency of patients with this symptom ranged from 3.8+0.03% to 30.1+0.02%. X-ray manifestations of lesions in LM occurred with a frequency of
42.310.04% to 100%. The most significant role in etiology belongs to non-tuberculous mycobacteria species, such as slow-growing M. avium complex,
and fast-growing M. abscessus complex, M. chelonae, M. fortuitum.
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LLENb UCCNEQOBAHUA

MpoBecTu cucTemaTyeckuii 063op dakTopos pucka MJ1 ¢ yué-
TOM COMYTCTBYIOWMX MHPEKLMOHHBIX M HEMHEKLMOHHBIX 3abonesa-
HUI, 3TMONOTUM, HANUYWA/OTCYTCTBUA BPEAHbIX MPUBLIYEK.

MATEPUAN U METOAbI

CtpaTtervsa noucka u otbop MccneaoBaHUM 3aKNOYaUCh B Crie-
ayrowiem. MpoBoanacA NOUCK UCCAEA0BAHNUI HA aHIIMIICKOM U pyC-
CKOM fi3bIKaX C MCMOb30BAHNEM 3/1IEKTPOHHbIX 6a3 AaHHbIX PubMed,
Web of Science, Cochrane Library, elibrary ¢ aHanusom ccblioK 13
HalAeHHbIX cTaTei. OTOMPanUCh CTaTbu, ONy6ANKOBAHHbIE B TEYEHME
BpemeHHoro oTpeska ¢ 2000 roaa no 2020 roga.

KpuTepum BKAKOYEHWA B AaHHbIA cucTeMaTUYeckuin 063op:

e MccnenoBaHue AOMKHO COAEPIKATb Pe3y/bTaTbl M3yYeHUs
(baKTOPOB PUCKa M KNMHUYECKKE npossaeHna M.

*  WccnenoBaHue OOMKHO OTHOCWTBLCA K TWUMAM: KOropTHOE
WM «CNYYaii-KOHTPObY.

e PesynbTaTbl UCCNEA0BAHMI KaXA0ro GaKkTopa pPUCKa AOMK-
Hbl ObITb NPeACTaBNEHbI OTHOLEHMEM LwaHcoB (OLL) ¢ 95%
[0BEpUTENbHBIM MHTEpBanom (OW) uau cogepxatb He-
06paboTaHHble AaHHblE, AOCTAaTOYHble ANA NPOBeAeHUA
nocneayoLmx pacyéTos.

KpuUTepUM UCKNIOYEHUA: UCCAEA0BAHUA HA MMBOTHbIX, OMNMca-
HUA KAMHUYECKMX Ciyyaes, pedepaTbl, maTepuanbl KoHbepeHuui,
MOBTOPHbIE Ny6ANKaLMK, 0630pbI.

MOWCK AaHHbIX UCTOYHMKOB NMUTEpPaTypbl BblA NpoBeAEH Tpe-
MA MCccaeaoBaTeNsMu. B caydae Hanuuua pasHoriacuii no nosogy
BK/IFOYEHUA HANAEHHbIX UCCNIEA0BAaHUIM B aHANN3, peLleHne O BKIO-
UEHWUU WM He BK/OYEHUM B paboTy NPMHMMANOCh Ha OCHOBaHWUM
KONNErMaNbHOro peLleHns ¢ y4acTMem YeTBEPTOro sKcnepTa 13 Uunc-
Nla aBTOPCKOTO Ko//ieKTvBa. [lBoe uccnemosarenei s 4ncia asTopos
HacTosLwe paboTbl NPOBOAW/IN CTAaTUCTUUECKYIO 06PabOTKY U MHTEp-
NPEeTaLmIo NONYYEHHBIX JAHHbIX.

Otbop nybnuKaumMit B HACTOALWMKA CUCTEMATUYECKUN 06-
30p NpoBOAMACA B TpW 3Tana. [Mepsblii 3Tan BKAYan B cebs no-
WCK WCTOYHMKOB /IMTEPATypbl C WMCMONb30BAHUEM K/HOYEBbIX C/0B
«lung mycobacteriosis», «non-tuberculous mycobacteria», «clinical
manifestation of lung mycobacteriosis», «<mycobacteriosis risk factors»
(BN aHMOA3BIYHBIX CUCTEM [aHHbIX), «MUKODAKTEPMO3 NETKUXY,
«HeTY6epKyNE3Hble MUKOBaKTEpPUMY, «KAMHUYECKME MpPOABNEHUA
MUKOBaKTEPMO3a», «aKTopbl PUCKa MUKOBaKTepunosa» (4N pyccko-
A3bIYHBIX CUCTEM LaHHbIX). [anee aBTopamu NPOBOAMU/ICA KPYYHON»
0TbOp cTaTel C y4ETOM Ha3BaHWIA U KNKOYEBbIX CIOB abCTPAKTOB Ha Co-
OTBETCTBME KPUTEPUAM UCCNEA0BAHUA, B pe3ynbTaTe KOToporo us 197
nyb6avKaumii 6oino otobpaHo 52, n3 Hux 10 aybauposanu apyr apyra.
Ha cnegytouiem 3Tane HACTOALWErO UCCNEA0BaHUA aBTOpPaMu bblan
NPOCMOTPEHbI aHHOTaLMK/pe3tome/abeTpakTbl 42 cTaTeit U UCKAHO-
yeHbl 20 WcCnesoBaHMIA, KOTOpble HE COOTBETCTBOBANM KPUTEPUAM
BK/IOYEHMA B LaHHbIV cUCTEMATMYeCcKmMiA 0630p. Ha 3akniounTeibHom
3Tane aBTOPbI HACTOALLETO UCCNEL0BAHMA U3YUW/IN NOSHbIE TEKCTbI 22
paboT Ha COOTBETCTBME KPUTEPUAM BKIOUEHUA U CMIUCOK IUTEPATYPbI
Ha HaNnYMe peneBaHTHbIX UCTOYHMKOB NTEPATYpPbI. B AaHHbIN cucte-
MaTUYecKuit 0630p B UTOre BOLWAW 8 MccnesoBaHMiA (puc.).

CneslyeT OTMETUTb, YTO AaHHble auTepatypbl no MJ1 manoumc-
NeHHbI.

ABTOpbI HACTOALWLETO CMCTEMATMYecKoro ob63opa npeaBapu-
Te/IbHO MPOaHaNM3UPOBaAN OTOBpaHHblEe MccnenoBaHua (Tabn. 1)
C V3B/IEYEHMEM BbIXOAHbIX AAaHHbIX, TAKMX KaK: MepBblii aBTop, rog,
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PURPOSE OF THE STUDY

Conduct a systematic review of LM risk factors, taking into
account concomitant infectious and non-infectious diseases, eti-
ology, presence/absence of bad habits.

METHODS

The search strategy and selection of studies were as follows.
A search for studies published in English and Russian language us-
ing PubMed, Web of Science, Cochrane Library, eLibrary electron-
ic databases with analysis of references from the articles identi-
fied. Articles published between 2000 and 2020 were selected.

Criteria for inclusion in this systematic review:

¢ The study should contain the results of the study of risk
factors and clinical manifestations of LM.

e  The study must be of the type: cohort or case-control.

e  The results of studies for each risk factor should be pre-
sented as an odds ratio (OR) with a 95% confidence in-
terval (Cl) or contain raw data sufficient for subsequent
calculations.

Exclusion criteria: animal studies, case reports, abstracts,
conference proceedings, republished materials, reviews.

The search for these literature sources was carried out by
three researchers. In case of disagreement about the inclusion of
the chosen papers, the decision to include or not to include was
made on the basis of a collegial decision with the participation
of the fourth expert from the team of authors. Two researchers
from authors’ list carried out statistical analysis and interpreta-
tion of the obtained data.

The selection of publications for this systematic review was
carried out in three stages. The first stage included a search for
literature sources using the keywords “lung mycobacteriosis”,
“non-tuberculous mycobacteria”, “clinical manifestation of lung
mycobacteriosis”, “mycobacteriosis risk factors” (for English lan-
guage data bases), «<MMKODaKTepPMO3 NETKNX», KHETYDEPKYNE3HbIE
MUKOBAKTEPUUNY», KKNIMHUYECKME NPOABNEHUSA MUKOBaKTEPMO3a»,
«daKTopbl pucka MUKobakTepuosa» (for Russian language data
bases). Further, the authors carried out a “manual” selection of
articles, taking into account the titles and keywords of the ab-
stracts, for compliance with the research criteria, as a result of
which 52 out of 197 publications were selected, of which 10 du-
plicated each other. At the next stage of this study, the authors
reviewed the abstracts/summaries/abstracts of 42 articles and
excluded 20 studies that did not meet the criteria for inclusion in
this systematic review. At the final stage, the authors of this study
examined 22 full texts papers for compliance with the inclusion
criteria, and the list of references for the presence of relevant
literature sources. This systematic review ultimately included 8
studies (Fig.).

It should be noted that literature data on LM are scarce.

The authors of this systematic review pre-analyzed select-
ed papers (Table 1) extracting full references, such as first author,
year of publication, country of the study, study design, sample
size.

All the results presented in selected publications were
combined according to various risk factors, such as smoking,
pulmonary form of the disease, clinical symptoms with various
manifestations, history of tuberculosis, bronchiectasis, diabetes
mellitus, HIV, as well as the presence of the symptoms, such as
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ny6aMKaumm, cTpaHa UCCNef0BaHWA, AU3alH UCCNeL0BAHMA, pasMep
BbIOOPKM.

Bce pesy/ibTaThl, NpeacTaBaeHHble B BbIOPaHHbIX MyBAMKaLMAX,
6b1AM 06bEAMHEHDI N0 Pa3INYHLIM GpaKTOpam PUCKA: HaNUUMe Kype-
HUWA, NéroyHas Gopma, KAMHMYECKas CUMNTOMATUKA C PasNnyHbIMU
NPOSABAEHUAMM, Hannume TybepKynésa B aHaMHe3e, BPOHXO3KTATH-
yeckas 6one3Hb, caxapHblit Anabet, Hannume BUY, a Takke Hannume
CUMMTOMOB: KallAs, KPOBOXapKaHbA MPU AMATHOCTMKE AAHHOTO 3a-
6oneBaHuA. K Tomy e 6blM paccMoTpeHbl cnyyan MJ1, Bbi3BaHHble
Pa3/IMYHBIMM BUAAMU MUKODAKTEPHIA.

B AaHHOM cucTemaTMYeckom ob3ope Kaxaoe uccnesosaHue
oLieHnBanochk no wkane Hotokacn-OtTaBa [1] aAna uccnenoBaHuii Tuna
«CNY4Yai-KOHTPONb» U KOTOPTHBIX UCCNeA0BaHMI. KauecTBeHHbIM cun-
TaNoCb UCCNEA0BaHME C OLEHKOM B 7 naun 6onee 6annos (Taba. 1).

Mccneayemblit maTepuan npeacrasneH 8 Hebosblom o6béme
no KonnyecTsy NybaMKaLumi, B CBA3M C YEM 418 OLLEHKM (GaKTOpOB pu-
CKa M 4acTOTbl KAMHUYECKMX NpOoABAeHWI MJ1 6bin MCNONb30BaH Cne-
JyIOLWWMI cTaTUCTYeCcKniA aHanms [10, 11].

B nepsyto o4epesb, paccMaTpMBanacb OAHOPOAHOCTb NOJYyYeH-
HbIX PE3Y/IbTAaTOB M3 Pa3/IMYHbIX CTaTel (MCNONb30BasCA KpUTEPHiA X?
ANA Tabaunw, conpaxéHHocTM). B cnyyae ogHOPOAHOCTM AaHHBbIX, T.e.

cough, hemoptysis in diagnosis of this disease. In addition, cas-
es of LM caused by various types of mycobacteria were consid-
ered.

In this systematic review, each study was rated using the
Newcastle-Ottawa scale [1] for case-control and cohort studies. A
study with a score of 7 or more was considered qualitative (Table
1).

As number of publications included in this study was small,
therefore, the following statistical analysis was used to assess risk
factors and the frequency of clinical manifestations of LM [10,
11].

First of all, the homogeneity of the results obtained from
various articles was considered (the ¥* criterion was used for
contingency tables). If data were homogenous, i.e. when the pre-
sented results on any one risk factor/clinical manifestation did
not differ (significance of differences was assessed at p<0.01),
then the data from the reviewed articles were combined, with
subsequent assessment of the frequency and its error (in %) of
mycobacteriosis occurrence in the presence of a certain risk fac-
tor/clinical manifestation.

569



Amirova TKh et al Lung mycobacteriosis

AVICENNA BULLETIN
Vol 23 * Ne 4 » 2021

Tabauya 1 Xapakmepucmura omobpaHHbIX U NPOAHAAU3UPOBAHHLIX cmamel

Yucno =
CpegHuit
o uccneposaH- Hanunune OueHka
AwunsaitH BO3pacTt Mon daKTopbl
CrpaHa HbIX * CMMNTO-  KayecTBa
nuccnepoBaHUA NaLMEHTOB  MYX/KeH pUCKa ok
NaLMeHToB C MoB B 6annax
(8 rogax)
Mn
Murcia-Aranguren Ml
et al, 2001 [2] Konymbus KOropTHOe 286 35 251/35 7 - 7
. HOxHan 1,2,3,4,5,
Kim J et al, 2015 [3] p— KoropTHoe 68 68 39/29 67 B, B 8
Figueroa CJ, 2015 [4] CLLA KOropTHOE 52 67 17/35 1,3,5,6 A B, B 7
Duan H et al, 2016 [5] Kutan KOropTHoe 109 52 57/52 1,2,3,4,5 A B 7
Kim C et al, 2017 [6] tOxHan chyHan- 128 61 79/49 1 A B 8
Kopesa KOHTPO/b
I[.;r]n AYH et al, 2018 CuHranyp KOropTHoe 485 70 301/184 L é’ ?;' 4 - 7
Huang H-L et al, 2019 TaBaHb KoropTtHoe 43 62 17/26 12,34, - 7
[8] 5,6
Al 1 G el ZATAY Kurait KOropTHOE 142 47 88/54  2,3,4,5,7 A BB 7

[9]

Mpumeyanus: * — pakTopsl pucka: 1 — KypeHue, 2 — Tybeprynés, 3 — xpoHundyeckan o6CTpyKTUBHaA B6onesHb NEMKMX, 4 — BPOHX03KTaTMUeCKas 6onesHb, 5 — caxapHbiii anaber,
6 — oHKosIOrMYeckme 3abonesanns, 7 — BUY-uHdekupmsa; ** — Hannume cumntomoB: A — Kalwesib, b — KpoBoxapKaHbe, B — peHTreHON0rMYecKe NPOAB/IEHNS 04YaroBs; «-» —

[laHHbIe OTCYTCTBYIOT

Table 1 Characteristics of selected and analyzed articles

Stud Number of
Included studies Country desi ‘:‘ examined pa-
€ tients with LM
Murcia-Aranguren Ml .
etal, 2001 [2] Colombia cohort 286
Kim J et al, 2015 [3] S cohort 68
Korea
Figueroa CJ, 2015 [4] USA cohort 52
oD ) i el 20 China cohort 109
(5]
Kim C et al, 2017 [6] south case control 128
Korea
I[_|7r]n AR izl e Singapore cohort 485
I[-;;ang H-Letal, 2019 Taiwan cohort 43
[Z:]ang ) el Ay China cohort 142

Mean age Sex Quality
. . « Presence of
of patients (male/  Risk factors symptoms** grade
(years) female) ymp (points)
35 251/35 7 - 7
1,2,3,4,5,
68 39/29 67 B, C 8
67 17/35 1,3,56 A B,C 7
52 57/52 1,2,3,4,5 A B 7
61 79/49 1 A B 8
70 301/184 1,2,3,4,5,7 - 7
62 17/26  1,2,3,4,5,6 - 7
47 88/54 2,3,4,5,7 A B,C 7

Notes: * — risk factors: 1 — smoking, 2 — tuberculosis, 3 — COPD, 4 — bronchiectasis, 5 — diabetes mellitus, 6 — malignancies, 7 — HIV infection; ** — the presence of

symptoms: A — cough, B — hemoptysis, C — radiological manifestations of foci;

Korga npefcrasneHHble AaHHble MO Kakomy-11Mbo ogHomy dakTopy
PUCKA/KAMHWUYECKOMY MPOABAEHUIO HE PasnMyanucb (3Ha4MMOCTb
pasnunuuin oueHusanach npu p<0,01), To npoBoaMnoc, 06beauHeHe
ZlaHHbIX M3 PAaCCMOTPEHHBIX CTaTel C NocieAyHoLLe OLEHKOM YacToTbl
n eé oWwn6bKM (B %) BO3HUKHOBEHWA MMKOOAKTEpMO3a NPY HaMumMm
onpeAenéHHoro GakTopa PUCKa/KAMHUYECKOrO NPOABAEHUA.

B Tom cyyae, ecivm matepuan pasnnyHbIX ctateid bbin HeogHo-
POAEH, T.e. YacToTbl 60/1bHbIX MJ1 1 conyTcTByOWMM GaKTOpOM pu-
CKa (KypeHMWe, Hannume caxapHoro auabeta, Tybepkynésa v np.), T0
npoBoAMNOCh 06beanHEHUEe CTaTeN CO CXOAHBIMU pacnpeaeneHus-
MU. Pasnnumnsa mexay BblaeNeHHbIMM rpynnamu bblam CTaTUCTUYECKM
BbICOKO 3Hauumbl (p<0,001), B TO Bpems KaKk pacnpeaeneHus BHyTpu
rpynnbl ofHopoaHbI (p>0,05). s KaxKaoii BblAeNeHHOM rpynnbl oLe-
HWBANACh YAcTOTa M eé oLUNOKa.
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—no data

If the results in various articles was heterogeneous, i.e. fre-
quency of patients with LM and a concomitant risk factor (smok-
ing, co-morbidity with diabetes mellitus, tuberculosis, etc.), then
articles with similar distributions were combined. Differences
between the selected groups were statistically highly significant
(p<0.001), while distributions within the group were homoge-
neous (p>0.05). For each selected group, the frequency and its
mean error were estimated.

RESULTS

As mentioned above, this systematic analysis is comprised
of 8 studies that included data on the pattern of the develop-
ment of LM in 1313 patients.
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PE3YNbTATbI

Kak 6b1710 CKasaHo BbllE, B A@HHbINA CUCTEMATUYECKMIA aHaNn3
OblNM BKNIOYEHDI 8 UCCNIEA0BAHUIA, KOTOPbIE BK/IKOYaNW B ceba AaH-
Hble 0 xapaKkTepe pa3sutna M/1y 1313 nauueHTos.

BanAaHue KypeHusa Ha passutue M/l

[laHHble 0 BANAHWUM KypeHUs Ha pa3BUTME MUKODaKTepHUanbHOM
MHQEKUMM paccmaTpmBanunch B 6 ctatbax [3-4, 5-8]. B 3 ucTOYHMKaxX
OLLEHMBANNCh TONBbKO KypALLME U HEKypALLME NaLMeHTbl. B apyrux 3
nyb6AUKaUMAX LONOJHUTENBHO YYMTbIBAANUCH ObIBLUME KYPUABLUMKM.
KAnHWYecKas KapTMHA B Pa3NNYHbIX CTaTbAX JOBOIbHO NPOTUBOPEYN-
Bas. Tak, Npu onpegeneHnn ToNbKO ABYX rpajaumnii daktopa (naum-
€HT KYPUT MU He KYPUT), YacToTa BO3HUMKHOBEHUA MUKOBAKTEpMO3a Yy
KypALmMX Ntogei Bapbuposana ot 13,810,03% [5] zo 71,2+0,06% [4].

Mpwv BblaeNeHUN TPEX rpagaumnii dakTopa (KypAWMiA, HeRyps-
UMM, BbIBLUMIA KYPUABLUMK) YacToTa BO3HMKHOBEHMA M1y KypALmMX
nopen coctasasna ot 7,030,04% [8] mo 19,610,02% [7]. Y 6biBmx
KYPUNBLLMKOB YacTOTa BO3HMKHOBEHWUA MMKODaKTepMO3a B PasHbIX
ycnosusx namensercs ot 4,7+0,03% [8] po 34,4+0,04% [7].

BauaHue Ty6epKynésa Ha pa3sutue M/

BnunaHue TybepKynésa Ha passutne MJ1 nsyyanocob B 6 UCTOY-
HuKax [3-5, 7-9]. AHanu3 AaHHbIX NOKasan, YTo YacToTa H6O/bHbIX C
MMKODOaKTEPNO30M U TyDepKyNE3om, No pesynbTaTaM O4HMX uccne-
fposateneit [3-5, 9], onpegenanach Kak 6,7+0,01%, Toraa Kak y apyrux
aBTOPOB [7, 8] 3TOT }Ke noKasaTesb coctasun 17,620,02%.

BanaHue XOBJ1 Ha pa3sutue M/

M3yueHne sananHuna XOBJ1 Ha pa3sutne MJ1 paccmaTtpmBanach B
6 cTatbax [3-5, 7-9]. MonyyeHHble pe3ynsTaThl HbIIM OAHOPOLHBIMM
BO BCex uccnenoBaHuax. Yactora M/ y ntogei ¢ XOB/ coctasuna B
cpesHem 11,2+0,01%.

BausHue 6poHxo3aKTaTMUecKoi 60ne3HU Ha pa3BuTtue MJ1

BansaHne BpoHx03KTaTMUecKon 6onesHun Ha passutne MJ oT-
meyanoch B 5 nybaunkaumsx [3, 5, 7-9]. MpoaHannsnpoBas npescTas-
NeHHble AaHHble, He0BX0AMMO OTMETUTb, YTO YacToTa BPOHXO3KTa-
TUYecKkor 6onesHn y 6oNbHbIX MUKODAKTEPUO3OM, COMMACHO PAAY
nccnegosarenei [3, 7, 9], onpegenunnacs 8 30,1£0,02% cnyyaes, xoTs
Apyrymu yuéHbimu [5, 8] Hannume aToro conyTcTaytowwero 3abonesa-
HWS yKa3blBanoch Bcero B 5,910,02% HabatoaeHUN.

BauaHue caxapHoro guaberta Ha pa3sutue M/

MonyyeHHble pe3ynbTaTbl MO caxapHOMY AMabeTy coBMafatoT ¢
[JaHHbIMM MO Ty6epKynésy (06bEMbl BbIBOPOK B 06OMX CyYasnx OKa-
3a/1cb 0AMHaKoBbIMM). Hannume caxapHoro auabeTa, Kak conyTcTay-
toLero 3aboneBaHus, y naumeHTos ¢ MJ1 paccmaTpusanocs B 6 uccne-
noBaHuAXx [3-5, 7-9]. AHanM3 AaHHbIX NOKa3as, YTo YacToTa 6oNbHbIX
M/ 1 caxapHbim guabeTom B O4HOW rpynne uccneaosaHuin [3-5, 9]
cocTtasuna 6,7+0,01%, a B gpyroi [7, 8] — 17,6+0,02%.

Hanuuune oHKonornveckux 3abonesaHui npu M/

Cnyyaum pasBuTUA MUMKOBAKTEPMO3a M OHKONOTMYECKMX 3abone-
BaHMI U3y4anuch B 3 cTaTbsX. B 2 uccnenosaHusx [3, 8] yactota Takux
nauueHToB onpeaenunacs 8 17,1+0,04% cnydasx, B TpeTbelt pabote
[4] 8 50,00,07%.

BUY-uHdpekyna n MN

Hannune BUY-uHdpekumm npu MJ1 oTmeyanocs B 3 uccnenosa-
HusX [3, 7, 9]. MonyyeHHble pe3ynbTaTbl OblM OL4HOPOAHBIMU BO BCEX
nccnegosaHusx. Yactota obHapyxeHHoro My ntogeii ¢ BUM onpe-
aensanaco B cpeaHem B 8,910,01% cnyyaes.

Hanunuue kawna npu M
MpucyTctBue Kawnsa npu MJ/1 usyyanocs B 4 nybankaumsx [4-6,
9]. BblnK BbIABAEHbI ABE rPYNMbl UCCNEA0BAHUI (cTaTel) ¢ pasHoi

Effect of smoking on the development of LM

Data regarding the effect of smoking on the development
of mycobacterial infection were considered in the 6 papers [3-4,
5-8]. Three sources evaluated only smokers and non-smokers.
The other 3 publications additionally included ex-smokers. The
clinical picture in various articles is rather contradictory. Thus,
when determining only two gradations of the factor (smoker/
non-smoker), the incidence of mycobacteriosis in smokers varied
from 13.8+0.03% [5] to 71.2+0.06% [4].

When selecting three gradations of the factor (smoker/
non-smoker/former smoker), the incidence of LM in smokers
ranged from 7.0£0.04% [8] to 19.6+0.02% [7]. In ex-smokers, the
incidence of mycobacteriosis under different conditions varies
from 4.7+0.03% [8] to 34.4+0.04% [7].

The impact of tuberculosis on the development of LM

The impact of tuberculosis on the development of LM was
studied in 6 papers [3-5, 7-9]. Data analysis showed that the
frequency of patients with mycobacteriosis and tuberculosis,
according to the results of some researchers [3-5, 9], was deter-
mined as 6.7£0.01%, while in other authors [7, 8] the same indi-
cator was 17 .6£0.02%.

The impact of COPD on the development of LM

The study of the influence of COPD on the development of
LM was considered in 6 papers [3-5, 7-9]. The results obtained
were homogeneous across all studies. The frequency of LM in
people with COPD constituted 11.2+0.01%.

Effect of bronchiectasis on the development of LM

The influence of bronchiectasis on the development of LM
was noted in 5 publications [3, 5, 7-9]. Analysis of the presented
data showed that bronchiectasis in patients with mycobacteriosis,
according to some researchers [3, 7, 9], was found in 30.1+0.02%
of cases, although other scientists [5, 8] discovered this concomi-
tant disease only in 5.9+0.02% of observations.

Influence of diabetes mellitus on the development of LM

The results obtained for diabetes mellitus coincide with the
data for tuberculosis (sample size in both cases was the same).
The presence of diabetes mellitus as a concomitant disease in pa-
tients with LM was considered in 6 papers [3-5, 7-9]. Data analy-
sis showed that the frequency of patients with LM and diabetes
mellitus in one group of studies [3-5, 9] was 6.7+0.01%, while in
the other [7, 8] - 17.6+0.02%.

The presence of malignancies in LM

Mycobacteriosis comorbidity with malignancies was studied
in the 3 articles. In 2 studies [3, 8], its prevalence was 17.1+0.04%,
while in the 3™ study [4] — 50.0£0.07%.

HIV infection and LM

Incidence of HIV infection in LM was observed in 3 studies
[3, 7, 9]. The results obtained were homogeneous across all stud-
ies. The average frequency of detected LM in patients with HIV
was 8.9+0.01%.

Cough in patients with LM

Incidence of cough in LM has been studied in 4 publications
[4-6, 9]. Two groups of studies (articles) were identified based on
varying incidence of cough. In the first group [4], the frequency of
patients with this symptom was 46.2+0.07%, in the second group
[5, 6, 9] it was 88.9+0.02%.
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YacToTOM HaNMUMA Kawwns. B nepsoii rpynne [4] yacToTa NaLMEHTOB C
ZJaHHbIM cMMNTOMOM cocTaBuna 46,2+0,07%, Bo BTOpoOi rpynne [5, 6,
9] — 88,9+0,02%.

KpoBoxapkaHbe npu M/

Hannune KposoxapkaHba npu MJ1 paccmatpusanocb B 5 uc-
cnefoBaHuAXx [3-6, 9]. B pesynbTate aHanu3a 6blaM onpeaeneHbl Tpu
rpynnbl paboT: B nepsoit rpynne [4] 4acToTa NauUMEHTOB C AaHHbIM
cumnTomom cocTtasuna 3,810,03%, Bo BTopoli [3] — 16,810,04%, B Tpe-
Tbel [5, 6, 9] — 30,1+0,02%.

KnuHMYecKkas cuMnNToMaTUKa C PEHTITEeHONOTMYECKUMU

npoasneHnamu ovaros npu M/

PeHTreHonorMyeckne npossaeHns o4aros npu MJ1 paccmaTpu-
Ba/NCb B 3 cTaTbAX [3-4, 9]. AHa/M3 NOKa3as, YTo fAaHHOE NPosBieHNe
MOMKET BCTPeYaTbeA ¢ yactotoi ot 42,3+0,04% [9] mo 100% [3-4].

HeTy6epKynésHble MmKkobakTepumn (HTM), Bbi3blBatoLLmeE KAUHW-
YecKkue NposABAEeHUA, NOAPA3LENAIOT HA ABe IPYNNbl — MealeHHopa-
CTywme 1 BbicTpopacTyLme.

MepaneHHopacTywme mMUKobaktepumu

M3 meaneHHOPaCTyLWmMX MUKODaKTepUil, Heobxoaumo Bblae-
nntb M. avium complex (MAC), KOTopbIi1 paccmaTpuBanca B 6 uccne-
foBaHusaAx [2, 4, 5, 7-9]. B xoae aHanun3a 6bian BbISBNEHbI TPU Fpynnbl
pacnpeneneHnid YactoT nauneHTos ¢ MAC: B nepsoit rpynne [2, 5, 9]
4acToTa MaUMEHTOB C [laHHOM 3TMonorunen coctasuna 5,0+0,0%, Bo
BTOpOM [4, 8] —71,6+0,05%, B TpeTbeii [7] — 18,810,02%.

AHanu3 oTobpaHHbIX Ny6AMKaumMii nokasan, yto nomumo M/,
BbI3BaHHOro MAC, oTmeyannch 50 ciyyaes, 3TMONOTMEN KOTOPbIX AB-
nanuce 14 snaos megneHHopactywmx HTM. Ocobo xoueTcs OTMETUTD
Tpu uccnepoBanus [5, 7, 9], aBTopamu KoTopbix bbiam onncaHbl 10 Bu-
[10B MUKObaKTepwit (Tabn. 2).

Takune NpoTMBOpPEYMBbIE AaHHble MOTYT ObiTb OOBACHEHbI He-
CKONBbKUMM ycnoBuaMM. OZHUM M3 BO3MOMKHbIX GaKTOPOB ABAAETCA
HecoBepLleHHas MeToaMKa amarHoctuku HTM. [pyroii BO3MOMHOM
NPUYKHOM MOTYT BbiTb Hebo/bLIMe 06BbEMBI BbIGOPOK, T.€. YUC/IO Na-
LLMEHTOB C BblfiBNE€HHbIMU HTM.

BbicTpopactywme HTM
B 5 uccnepoBaHusx 6b110 BbisiBseHO 10 BUAOB ObICTPOPACTYLLMX
HTM [3, 5, 7-9]. Kim J et al (2015) oTmeTMAM Hanbonbluee Konnye-

Hemoptysis in LM

Incidence of hemoptysis in LM was considered in 5 studies
[3-6, 9]. As a result of the analysis, three groups of papers were
identified: in the first group [4], the frequency of patients with
this symptom was 3.840.03%, in the second [3] — 16.8+0.04%, in
the third [5, 6, 9] — 30.1+0.02%.

Clinical symptoms with radiological manifestations of

fociin LM

X-ray manifestations of lesions in LM were considered in the
3 articles [3-4, 9]. The analysis showed that this manifestation can
occur with a frequency of 42.310.04% [9] to 100% [3-4].

Non-tuberculous mycobacteria (NTMs), which cause clinical
manifestations, are divided into two groups: slow- and fast-grow-
ing.

Slow-growing mycobacteria

Among slow-growing mycobacteria, M. avium complex
(MAC) was described in 6 studies [2, 4, 5, 7-9]. The analysis re-
vealed three groups of frequency distributions of patients with
MAC: in the first group [2, 5, 9] its incidence was 5.0£0.0%, in the
second [4, 8] — 71.6% 0.05%, in the third [7] — 18.8+0.02%.

The analysis of selected publications showed that in addi-
tion to LM caused by MAC, there were 50 cases, the etiology of
which was associated with the 14 types of slow-growing NTMs.
Three studies should be particularly noted [5, 7, 9], the authors of
which described 10 species of mycobacteria (Table 2).

Such conflicting data can be explained by several reasons.
One of the possible factors is the imperfect method of diagnosing
NTM. Another possible reason could be small sample sizes, i.e.
number of patients with identified NTMs.

Fast growing NTMs

In 5 studies, 10 types of fast-growing NTMs were identified
[3, 5, 7-9]. Kim J et al (2015) noted the largest number of myco-
bacteria species — 8, while in other 4 publications, the authors
identified 2-3 NTM species each: M. abscessus complex, M. che-
lonae and M. fortuitum.

Tabauya 2 Yacmoma mukobakmepuosa, 8b138aHH020 MedaeHHopacmywumu HTM (ykazaHa yacmoma ¢ owubkod, %)

_ Duan H et al, 2016 [5] Lim AYH et al, 2018 [7] Zhang H et al, 2020 [9]
M. kansasii 19,3+0,05 57,310,04 10,7+0,04
M. gordonae 0,0 23,410,03 19,6+0,05
M. intracellulare 79,0+0,05 0,0 67,9+0,06
[Opyrve Buabl MMKobakTepuin* 1,8+0,02 17,310,03 1,8+0,02
O6bEM BbIGOPKM 57 150 56

Mpumeyanusa: * — K apyrum Bugam baktepuit otHocatca: M. terrae, M. lentiflavum, M. simile, M. haemophilum, M. xenopi, M. szulgai, M. scrofulaceum. O6beanHéHHble

AYerkn YKa3blBakOT Ha OTCYTCTBUE Pa3HULbI MeXAY Y4aCTOTaMun

Table 2 incidence of mycobacteriosis caused by slow-growing NTMs (M+m, %)

Type of mycobacterium Duan H et al, 2016 [5] Lim AYH et al, 2018 [7] Zhang H et al, 2020 [9]
M. kansasii 19.310.05 57.310.04 10.74£0.04

M. gordonae 0.0 23.4+0.03 19.610.05

M. intracellulare 79.0£0.05 0.0 67.9+0.06
Other types of mycobacteria* 1.8+0.02 17.310.03 1.8+0.02
Sample size 57 150 56

Notes: * —other types of bacteria include: M. terrae, M. lentiflavum, M. simile, M. haemophilum, M. xenopi, M. szulgai, M. scrofulaceum. Merged cells indicate no difference

between incidences
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CTBO BUAOB MMKODaKTepuii — 8, Toraa Kak B Apyrux 4 nybaunkaumsx
aBTOpamu bbln naeHTUGMLMpPoBaHbI No 2-3 Buga HTM: M. abscessus
complex, M. chelonae v M. fortuitum.

Ymcno naumeHTos ¢ M/, BbI3BaHHbIM BbllLEYKAa3aHHbIMM MUKO-
6aKTepMUAMM, BapbMpoBano oT 6-7 YenoseK Ao 36, Ho B UCCIe0BaHUM
Lim AYH et al (2018) Konn4ecTBo TakMxX NaLMEHTOB cocTaBnno 317 ye-
NOBeK.

B uenom aaHHble B pabotax Duan H et al (2016), Lim AYH et al
(2018) n Huang H-L et al (2019) [5, 7, 8] ogHopoaHble. YacToTa na-
LMEHTOB C MUKODaKTEPMO30M, Bbi3BaHHbIX M. abscessus complex,
COCTaBAAET B laHHbIX UccnenoBaHuAX 68,520,02%; M. chelonae — 2,8
+0,01% v M. fortuitum — 28,7+0,02%.

OpaHaKo, B Apyrnx nybankaumsx 3, 9] oLeHWUTb YacToTy BCTpeYa-
emocTu/3abonesaemocti/pacnpoctpaHénHoct MJ1, npoayumpoBaH-
Horo bbicTpopactywmmmu HTM, 3aTpyaHUTENbHO B CBA3M C HeAOCTa-
TOYHbIM KO/IMYECTBOM C/ly4aeB. XOTA MOXKHO OTMETUTb TEHAEHLMIO,
4TO YaLle 3T pesKue ciydam BbisbiBanuce M. chelonae v M. fortuitum.

M/, BbI3BaHHbI HECKONbKUMM BUJaMU MUKOBaKTepuUid

B 3 nybauKaumax onucaHbl ciyyaum, Korga MJ1 Bbi3bIBaeTcsA He
OZLHOM, @ ABYMA BUAAMM MUKODaKTepuid. B 2 paboTax [2, 7] MUKCT-MH-
deKkums bblia npeacTasneHa no ogHoi nape HTM (M. tuberculosis +
M. avium v M. abscessus + M. tuberculosis), v TonbKo B oaHoM paboTe
[9] TakMX coyeTaHHbIX MPOABAEHWI YKa3aHO ANA WECTU Nap MUKO-
6aktepuin (M. intracellulare + MAC, M. gordonae + M. fortuitum, M.
fortuitum + M. avium, M. abscessus complex + M. avium, M. abscessus
complex + M. fortuitum, M. intracellulare + M. abscessus). Yucno no-
[06HbIX cnyyaes (NaumeHToB) cocTaBuno 1-3 yenoseka. B gaHHoOM cu-
TyaLuu NPOBECTU KaKOW-IMBO CTaTUCTUYECKUIA aHaI3 He NpeaCTaB-
NAETCA BO3MOMKHbBIM.

OBCYXOEHUE

MJ1 — Hanbonee 4YacTo BCTpeyaemas KaMHUYecKas popma paH-
HOM rpynnbl 3abonesaHuit, sTMonorneit Kotoporo asnatotca HTM [12-
19].

B AaHHOM MeTa-aHanuse KypeHue Obisio M3y4eHO KaK O4MH U3
¢bakTopoB pucka. MHorve ntoan No-npexHeMy HeaoOLEHWBAKOT OT-
HOCUTENbHBIN PUCK KypeHus [20]. B uenom, KypeHue ocnabnaer um-
MYHHYIO 3aLUMTY Ha PECMMPATOPHOM YPOBHE C MOMOLLbIO Pa3/IMYHbIX
MEXaHU3MOB, TaKMX KaK MHTMOMPOBAHME YHUUTOXKEHNA GaKTEPUI U3-
3a pedektos bakTepuanbHOro GarounTosa, MOAYAALMM 3aBUCUMbIX
OT TPaHCMEMBPAHHOIO PeryiaTopa MyKOBUCLMA03a MMUAHLIX pad-
TOB M HapyLlweHus ayTodarum [21-23]. MpenpacnonararoLLias ponb Ky-
peHuna B MJ1 moxeT 6bITb ONoCcpesoBaHa NPAMbIM BO3LENCTBMEM Ha
MMMYHHbI OTBET M KOCBEHHO — €r0 CBA3bIO C MATONOTMAMM, KOTOPbIe
YBE/IMYMBALOT PUCK LAHHOIO 3ab601eBaHMsA, TakMMM Kak XOB/T [24].

AHanu3 aBTOpamMy MPOBOAMACA ABa¥Abl (C rpagaumamu: Ky-
PUT/HE KYpUT M KypuUT/6bIBLUMIA KYPUABbLUMK/HE KypuT). PesynbTatbl
MOKa3anu, YTo ecTb CBA3b KYPEHMA U PUCKA BO3HWMKHOBEHMA M/ (oT
13,8+0,03% fo 71,2+0,06%), a TakKe ecTb BAMAHME DaKTa KypeHus
Ha MOMeHT uccnegosanuit (ot 7,0+0,04% po 19,6+0,02%), TaKk u Ky-
peHus B npowsom (ot 4,7+0,03% no 34,4+0,04%). HeoaHO3HauHy0
BapMaLLMIO YacToT 3a601€BaHNA Y KYPUNbLLMKOB NPEANONOXKNUTENBHO
MOHO 06 BACHUTL TEM, YTO B UCCEA0BAHMAX HET NOAPOOHOM UHPOP-
MaLMK O CTaXKe KYPeHMA, KOJIMYECTBE BbIKYPMBAEMbIX CUTAPET B A€Hb,
KauecTse ynoTpebnsemoii TabauHow NPoayKLMK.

3aboneBaHus, cnocobcTaytolme passutuio MJ1, MOXKHO pasae-
NUTb Ha ABe rpynnbl.

B nepsyto rpynny BowwAu 3a60neBaHusA, 4ECTPYKTUBHO AEUCTBY-
tOLLME Ha NErOYHYIO TKaHb (Ty6epKynés nérkux, XOBJ1, BpoHXx03KTaTh-
yeckas bonesHb) [25-27].

The number of patients with LM caused by the aforesaid
mycobacteria ranged from 6-7 to 36, but in the study by Lim AYH
et al (2018), the number of relevant patients was 317.

In general, the data of Duan H et al (2016), Lim AYH et al
(2018), and Huang H-L et al (2019) [5, 7, 8] are homogeneous.
The frequency of patients with mycobacteriosis caused by M.
abscessus complex in these studies is 68.5£0.02%; M. chelonae —
2.840.01% and M. fortuitum — 28.7+0.02%.

However, in other publications [3, 9] it is difficult to estimate
the prevalence of LM caused by rapidly growing NTMs due to the
insufficient number of cases. Although a trend can be noted that
more often these rare cases were caused by M. chelonae and M.
fortuitum.

LM caused by several types of mycobacteria

Only 3 publications describe cases of LM caused by the two
types of mycobacteria. In 2 works [2, 7], mixed infection was pre-
sented by any one pair of NTMs (M. tuberculosis + M. avium and
M. abscessus + M. tuberculosis), and only in one paper [9] six
pairs mycobacteria were identified (M. intracellulare + MAC, M.
gordonae + M. fortuitum, M. fortuitum + M. avium, M. abscessus
complex + M. avium, M. abscessus complex + M. fortuitum, M.
intracellulare + M. abscessus) . The number of such cases was 1-3
patients. In this situation, it is not possible to conduct any statis-
tical analysis.

DISCUSSION

LM is the most common clinical form of the group of diseas-
es, the etiology of which is NTM [12-19].

In this meta-analysis, smoking was studied as one of the
risk factors. Many people still underestimate the relative risk of
smoking [20]. Overall, smoking impairs immune defense at the
respiratory level through various mechanisms, such as inhibition
of bacterial elimination due to the phagocytosis defects, modula-
tion of cystic fibrosis transmembrane regulator-dependent lipid
rafts, and impaired autophagy [21-23]. The predisposing role of
smoking in LM may be mediated by direct effects on the immune
response and indirectly by its association with pathologies that
increase the risk of this disease, such as COPD [24].

The authors carried out the analysis twice (with gradations:
smoker/non-smoker and smoker/ex-smoker/non-smoker). The
results showed that there was a cross-talk between smoking and
the risk of LM (from 13.810.03% to 71.220.06%), and there was
also an influence smoking continuous at the time of the study
(from 7.0+0.04 % to 19.610.02%) and quitted smoking (from
4.7+0.03% to 34.4+0.04%). The ambiguous variations in the dis-
ease prevalence can presumably be explained by the fact that
studies do not provide detailed information on smoking history,
the number of cigarettes smoked per day, and the quality of to-
bacco products used.

Diseases that contribute to the development of LM can be
divided into two groups.

The first group included diseases that have a destructive ef-
fect on the lung tissue (pulmonary tuberculosis, COPD, bronchi-
ectasis) [25-27].

Patients enrolled in the study had a history of pulmonary tu-
berculosis or COPD. However, an analysis of the impact of pulmo-
nary diseases showed that bronchiectasis has a rather high effect
(30.1+£0.02% of cases), which is presumably associated with pro-
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B aHamHe3e M3y4YeHHbIX NauueHTOB UMeNUcb Tybepkynés nér-
Knx unm XOBJ1. OgHaKo aHanu3 BAMAHWUA NEroYHbIX 3abonesaHuii
MOKa3a/, YTo [OCTaTOYHO BbICOKOE AeiCTBME OKa3blBAeT HPOHXOIK-
TaTu4eckan 6onesHb (30,110,02% cnydaes), 4To, NPEANONOKMUTENBHO,
CBA3aHO C BbIPAXKEHHBIMM M3MEHEHUAMM APXUTEKTOHWUKM NETOYHOW
TKaHW Npw JaHHoi natonoruu [28-31].

BTopas rpynna 3a6oneBaHuit — 3TO NPUBOAALLME K BTOPUYHOMY
uMMyHogeduumTy (caxapHblii auabeTt, oHKonoruyeckue 3abonesa-
Hus, BUY-uHdperuua) [25-27, 34, 35].

B c/iy4ae Hamumsa BHENETOYHbIX COMYTCTBYIOLMX 3aboneBaHU,
CTOUT OTMETUTb NPUMEPHO OAMHAKOBYIO HYaCTOTY BCTPEYaEeMOCTM AaH-
HOW rpynnbl 3aboneBaHui cpeam naumeHTos ¢ MJ1, KoTopas He npe-
Bbiwaet 17,1+0,04%.

KnuHuyeckune nposasnenHna MJ1 NnpakTUYECKM HE OT/IMYAIOTCA OT
TybepKyNésa NErkmnx, OHM CBA3aHbI C MHTOKCUKALMEN M acTeHuel (xa-
paKTEpPHOE HeLOMOraHUe, HOYHasA NOTAIMBOCTb, CNAbOCTb, IMXOPALKA,
noTeps Maccbl TeNa v anneTuTa), a Tak*Ke NaToNorMyeckMmm NposBee-
HUAMM B BPOHXONErOYHOMN CUCTEME (XPOHUYECKUIA MaNonpoAyKTUB-
HbI/ Kallenb, ANWUTENbHbIA WK NEPUOAUYECKM BOSHUKAIOLLMIA, MHO-
rga C OTAENEHMEM MOKPOTbI; YMEPEHHas OAbILUKA; KPOBOXapPKaHbE;
6051 B rpyaHoit knetke) [15, 17, 21, 29, 30].

AHaNM3MPYA CUMNTOMATUKY 3a60N1€BaHNUI NETKMX, BbI3BAHHbIX
HTM, 13 BblbpaHHbIX UCCIEA0BaHNUMI, CnesyeT OTMETUTb, YTO Beay-
WMM KAMHUYECKUM MPU3HAKOM ABASETCA Kawenb (46,2+0,07%, Bo
gTOpoM rpynne — 88,9+0,02%).

PeHTreHon0rMyecKan KapTuHa npu MJ1 pasnnyHa 1, Ha nepB.blii
B394, CXOXKa TYDEpKyNE30M NErKMX, a UMEHHO NPOABASAETCA Kak He-
cneundmyeckoe BocnaneHue [35]. OgHaKo, UMeeTCA pag OTAMYUIA.
Tak, npu MJ1 nponcxogut o6pasosaHne NOAOCTEN AECTPYKLMK, 04aru,
bOKyCbl BOCMANUTENBHON MHPUALTPALMM, BPOHXO3KTa3bl. [aHHble
NoA0CTU 0BbIYHO XaPAKTEPU3YIOTCA TOHKMMM CTEHKaMK, OTCYTCTBUEM
nepudoKabHOro BocnaneHnsa n BPOHXoreHHoro 06ceMeHeHus, 4acTo
HaZ NOpPaXKEHHbIMM Y4aCTKaMM NErKUX PasBMBAIOTCA NAEBPasIbHblE
CNavikv PasNNYHoOW CTENEHM BblpaXKeHHOCTU. Mpy KOMNbIOTEPHOW TO-
MOorpadum BbICOKOO paspeLleHUa o4arn onpesensatoTca B CPeAHUX U
HUMKHWX OTAENax NErKMX U codeTatoTcs ¢ BPOHX03KTasamu, a ynaoT-
HEHUA U/Man oanHouHble GOKYCbl 0BHapy*MBatoTca 0bblYHO 6e3 ae-
cTpyKumu [36, 37].

MpoBeAEHHbIN MeTa-aHanu3 MOATBEPANA, YTO PEHTTeHONorw-
YyecKkue NposABaeHnsa o4aros Npu MJ1 TakKe aBAsOTCA 3PPEKTUBHBIM
NOLCNOPbEM B AMArHOCTMKe 3ab60eBaHuA.

M3y4as UCTOYHWMKM IUTePaTypbl O BUAAX MUKOBAKTEPWIA, Bbi3bl-
BalOLLMX 3a60/1eBaHNA NETKMX, MOXKHO BblaennTs creayowme: MAC,
M. intracellulare, M. kansasii, M. xenopi, M. fortuitum complex, M.
chelonae complex [13, 19, 38, 39]. AHa/M3 B pamKax AaHHOM CTaTbu
NOATBEPAMA, YTO Yalle BCEro MUKODAKTepUasIbHYIO MHbEKLMIo op-
raHoB ApixaHuA Bbi3biBatloT MAC 13 meaneHHopactywmux HTM n M.
abscessus complex, M. chelonae, M. fortuitum w3 GbiCTpOpPaCTyLWX.
MWUKCT-MHOEKLUMK, Bbi3BaHHble ABYyMA Bugamu HTM, aHanusy He
6b1IM NOABEPIKEHDI U3-33 PELKMX C/TYYaEB CPEAM NALMEHTOB.

3AKNIOYEHME

Takum 06pa3om, Nosy4eHHbIe Pe3ynbTaTbl METa-aHaNM3a No3Bo-
NAIOT CKa3aTb, YTO Ha pa3suThe MJ1 OKa3bIBaloT BAMAHKE 3aboseBa-
HUA, CHUMKAIOLWME aKTUBHOCTb MMMYHHOW CUCTEMbI M NPUBOAALLME K
[eCTPYKLMM NEroYHoM TKaHu. Hanbonee 3HauMmas posib B 3TUONOMMM
npuHagnexut sugam HMT: MAC, M. abscessus complex, M. chelonae,
M. fortuitum. HacToslwan paboTa MOXKeT BbiTb OCHOBOM Ana Gonee
YINYBGNEHHBbIX UCCNefloBaHUIA CayYaeB MUKobaKTepuosa cpean Um-
MYHOKOMMPOMETUPOBAHHbIX NALMEHTOB, Hanpumep, ¢ BUY-nonoxu-
Te/bHbIM CTaTyCOM. TaKKe BO3MOXHO NpoBeaeHMe paboT no oueHKe
3aBUCMMOCT MEXIY OKPYXKaloWmMK dakTopammn U 3abonesaemo-
CTbI0 HACeNIEHMA MUKODAKTEPMO30M.
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nounced changes in the architectonics of the lung tissue in this
pathology [28-31].

The second group of diseases included those leading to sec-
ondary immunodeficiency (diabetes mellitus, cancer, HIV infec-
tion) [25-27, 34, 35].

In case of extrapulmonary concomitant diseases, it is worth
noting that the incidence of this group of diseases among pa-
tients with LM is approximately the same, which does not exceed
17.1+0.04%.

Clinical manifestations of LM practically do not differ from
pulmonary tuberculosis, they are associated with intoxication and
asthenia (characteristic malaise, night sweating, weakness, fever,
loss of body weight and appetite), as well as pathological man-
ifestations in the bronchopulmonary system (chronic unproduc-
tive cough, prolonged or intermittent, sometimes with sputum,
moderate dyspnea, hemoptysis, chest pain) [15, 17, 21, 29, 30].

Analyzing the symptoms of lung diseases caused by NTM
from the selected studies, it should be noted that the leading
clinical sign is cough (in the 1st group — 46.2+0.07%, in the second
group — 88.9+0.02%).

The X-ray picture in LM is different and, at first glance, sim-
ilar to pulmonary tuberculosis, namely, it manifests itself as a
nonspecific inflammation [35]. However, there are a number of
differences. Thus, in LM, destruction cavities, foci of inflammato-
ry infiltration, and bronchiectasis are formed. These cavities are
usually characterized by thin walls, the absence of perifocal in-
flammation and bronchogenic seeding, often pleural adhesions
of varying severity develop over the affected areas of the lungs.
On high-resolution computed tomography, foci are detected in
the middle and lower parts of the lungs and are combined with
bronchiectasis, while indurations and/or single foci are usually
found without destruction [36, 37].

The undertaken meta-analysis confirmed that radiographic
manifestations of foci in LM are also an effective aid in the diag-
nosis of the disease.

Studying the literature sources on the types of mycobacte-
ria that cause lung diseases, the following ones can be identified:
MAC, M. intracellulare, M. kansasii, M. xenopi, M. fortuitum com-
plex, M. chelonae complex [13, 19, 38, 39]. The analysis within the
framework of this article confirmed that MAC from slow-growing
HTMs and M. abscessus complex, M. chelonae, M. fortuitum from
fast-growing ones most often cause mycobacterial respiratory in-
fections. Mixed infections caused by two types of NTMs were not
analyzed due to rare cases among patients.

CONCLUSION

Thus, the results of the meta-analysis suggest that the de-
velopment of LM is influenced by diseases inhibiting immune
function and leading to the destruction of lung tissue. The most
significant role in etiology belongs to NMT species: MAC, M. ab-
scessus complex, M. chelonae, M. fortuitum. This work can serve
as a basis for more in-depth studies of mycobacteriosis cases
among immunocompromised patients, for example, those with
HIV-positive status. It is also recommendable to carry out assess-
ment of the relationship between environmental factors and the
incidence of mycobacteriosis in the population.
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