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[TATOMOP®OJIOI' MYECKUE ACHEKTbI JIM®GDEPEHIIUAIILHON JIUATHOCTUKHU
TYBEPKVJIE3A U IPYT X TPAHYJIEMATO3HBIX 3ABOJIEBAHUI
(OB30P JIMTEPATYPBI)

Maxnesa A.®.!, Beknmesa A.H.!, Carmyp3aes C.A.!, Cepukoaii M.K.2
! Hayuonanohouil nayunstii yenwmp gmusuonyivmononoauu, Aimamot, Kazaxcman
? Kasaxcruii nayuonanvhoiii meouyunckuii yuusepcumem umenu C.J1. Acghenousposa, Anmamet, Kazaxcman

BBenenue: rpaHylieMaTo3HbIe 3a00/1€BaHNA — OOMbIIAs FeTepOreHHast TpyIna Oone3Her pa3nuuHOW STHOIOTHH, OCHOBOW
TKaHEBBIX MPOSBICHUH KOTOPBIX SABISAETCA IpaHyleMa. B craThe ommcanbl uCcTopudeckue (GpakThl U3ydeHUs IpaHyleM,
PaccCMOTPEHBI MEXaHU3MBI TPaHYJIEMaTO3HOTO BOCTIAJICHUSI 1 0003Ha4eHbI Ipo0IieMbl 1uddepeHMaIbHON TMarHOCTUKH
MHOr000pa3HBIX KIMHUYECKUX (OPM I'PaHyIEeMaTO30B B 3aBUCHMOCTH OT ATHOJIOTHYECKOro (hakTopa rpaHyIeMbl.
Llenbio HacToOsIIel paGoTHI SBIISETCS MPUBICYEHIE BHUMAHHS CIELUAINCTOB Pa3INYHbIX NPOodIIeH K pa3sHOOOpa3HIo
IpaHyIeMaTo3HbIX 3a00JE€BaHUM, a TAKKe ONMUCAHHE OCHOBHBIX INATOJOrOAHATOMMYECKUX MPOSBICHUH TpaHyleM H
orpezeseHre noaxoaa K auddepeHuanbHON THarHOCTHKE.

Martepuajibl ¥ MeTOIbI HCCIeTOBAHUSA: BHITIONHEH aHAIN3 HAayYHBIX M HOPMATHBHBIX UCTOYHHKOB 3a 1903-2025 rr.
IMowck HaydHbIX MMyOmMKamuii mpoBomwics B 6asax mamHeix PubMed, Google Scholar, CyberLeninka u apyrux
o(hUIHATIBHBIX HHTEPHETPECYPCOB.

Pe3ynbTaThl: aHamu3 JIMTEpaTyphl IOKa3al, 4YTO TpPaHYJIEMaTO3HOE BOCIHAJCHHE SBISETCS HecnenupuuecKon
MOP(}OIOTMYECKON peaklyedl Ha NEepCUCTHUPYIOIMEe HWH(PEKIMOHHBIE M HEMH(EKIHOHHbIE CTUMYNbL i
i depeHInanbHON TUArHOCTUKY HawOoJiee 3HaYMMBl HalW4Yue WIM OTCYTCTBHE HEKpO3a, XapakTep KIETOYHOro
COCTaBa, THI THIAHTCKHX KIETOK, BBIPAKEHHOCTh (HOpO3a, a TakKe pe3ylbTaThl CHEHAIBHBIX OKpPacoK H
MOJIEKYIIAPHBIX MeTo0B. TyOepKyse3HbIe rpaHyIeMbl Yalle XapaKTepU3YIOTCS SIUTETNON JHO-KIETOUHbIM CTPOCHHEM,
THraHTCKUMH KiieTkaMu [IuporoBa—/laHrkaHca U Ka3e03HBIM HEKPO30M, OTHAKO CXOHBIE H3MEHEHHS MOT'YT BCTPEYaThCs
NIPU HETYOEpKYJIE3HBIX MHUKOOAKTEpHUO3aX, T'PHOKOBBIX HH(EKIHUSIX, CAPKOUII03€, AyTOMMMYHHBIX 3200JI€BaHHSAX H
peakiuax Ha MHOpomHbIe Tena. OOOOMIEHBI OCHOBHBIE MATOMOP(OIOrHYESCKHE THIIBI I'PaHyJIeM: HEKPOTH3HPYIOIIUE,
HEHEKPOTH3UPYIOIUe, THOWHBIE, TPaHyJeMbl HHOPOIHBIX TeJl, KCAHTOTPaHYJEMBI, HEKPOOMOTHYECKHE W Ipyrue
BapUaHTHI, YTO MO3BOJISET CY3UTh KPYT' KIIMHUYECKUX T (PepeHInaTbHBIX JUarHO30B.

O6cysxkaenne: ¢ maToMop(HOITOrHIECKON TOYKH 3PEHUS, BOCIAIUTENBLHOE 3a00JIeBaHUE SIBISETCS «TPAHYJIEMaTO3HBIMY,
€CJIM BOCTIAJIUTENILHBINA HHPUIBTPAT MPEMMYIIECTBEHHO COCTOMT M3 TUCTHOLMTOB, BKIIOYAIOIINX Makpogark, KOTopble
B HACTOSIIIee BPeMs CIUTAIOTCS TKAHEBBIMH HMMYHHBIMH KJIeTKaMu. [laToreHeTinyecky o0pa3oBaHKe IpaHysIeM SBISETCS
pe3yabTaTOM TKaHEBOW peakMi Ha WMMYHOTEHHBIE CYOCTaHIMH, KOTOPBIE OPraHM3M JHOO He CIoco0eH pa3pyLIHTh,
00 MOXET BBI3BATH JIMIIb UX MEUICHHYIO JIerpajaliio, OZHAKO TOYHBIE MEXaHHM3MBI 3TOTO Hpolecca A0 KOHIA He
u3y4eHbl. XOTS TPaAUIMOHHO DPA3IMYalOT WH()EKIHMOHHBIE W HEMH(EKUHOHHBIE I'PaHYJIEMbI, B HACTOSIIEE BPeMs
HUMEIOTCS JIOKAa3aTeIbCTBA TOTO, YTO MUKPOOUOIOTHYECKHE aCHEeKThHl MOTI'YT OBITH BOBJICUCHBI JAXKE B «KIIACCHYCCKUE»
rpaHyIeMaTo3bl 0e3 0OHapyKeHHsT HHPEKIIMOHHOr0 ITaTOreHa.

KnroueBble ciioBa: TyOepkyne3; TpaHylleMa; TpaHyIeMaTO3HOE BOCIHAJICHHE; TpaHyleMaTo3Hble 3aboJieBaHMs;
maddepeHIManbHas  TUarHOCTHKA;  IAaTOMOP(ONOrWs; Ka3eo3HBId  HEKPO3; CapKoWao3; HeTyOepKyJe3HbIe
MHUKOOAaKTEpHH; THCTOXUMUYECKOE OKPAIIMBAaHHE; MOJIEKYISIPHAS THAarHOCTHKA.
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TYBEPKVIIE3 )KOHE BACKA J1A TPAHVJIEMATO3/1bI AYPVYJIAPJIbIH,
JUODOEPEHIINAIIIBI IUATHOCTUKACBIHBIH ITATOMOP®OJIOT'UAJIBIK
ACIIEKTUIEPT (OQAEBMETTEPI'E LHIOJIY)

Maxnesa A.®.!, Bekumesa A.H.!, Carmyp3aes C.A.!, Cepikoaii M.K.2
! ¥nmmuwix pmusuonyiemonono2us euiabimu opmansiest, Aimamer, Kaszaxcman
2 C . Acghenousapos amoindazel Kazax ynmmuix meouyuna yuueepcumemi, Aimamol, Kazaxcman

Kipicne: I'panynemaTo3 sl aypynap JereH TiHAIK KepiHiCTep HEri3iHie rpaHyleMallapblH TY3UIyiMEH CHITATTalaThIH
opTYpJIi cebenTepre GaiIaHBICTHI JAMHUTBIH TeTEpOreH Il aypysiap ToObl. Makaazia rpaHyseManap/IblH TAPUXH 3epTTENyi
CHMaTTaNajpl, TpaHyJIeMaTo3/lbl KaObIHY MEXaHM3MZEpi KapacThIpbUIa[ bl JKOHE TpaHyJeMaHbIH 3STHOJOTHSUIIBIK
(bakTopbiHa OANHITAHBICTBI TPAHYIEMATO3IBIH OPTYPi KIMHUKAJBIK TYpAepiHiH quddepeHnranipl uarHoCTHKACHIHBIH
KUBIH/IBIKTAphI aTaIl OTUIeN.

3epTTeyain MaKcaThl — OPTYPJIi cajla MaMaHAAPBIHBIH Ha3apblH IPaHyIeMaTo3/bl aypyJIap/blH SpTYPIILIIriHe aynapy,
COHJal-aK rpaHyJIeMasap/IbIH HETi3Ti MaTOJOTHIIBIK KOPIHICTEPIH CHITATTAy %oHE TU(depeHIINAIIb THarTHOCTHKAIAY
TOCITIH aHBIKTAY.

Marepuanmap mMeH amictep: 1903 sxpurnan 2025 xpUTFa JEHIHTI FRUTBIME JKOHE HOPMATHBTIK JEPEK KO3ICPIl Taaay
xyprizingi. Feuteivu 6aceutbiMaapast i3neynep PubMed, Google Scholar, CyberLeninka xone Oacka na pecMu OHJIaiH
pecypcrap/a Kyprisiiii.

HoTuikesiepi: ofneduertepi Tanaay rpaHyieMaros/ibl KaObIHYABIH Y3aK CaKTaaThlH HHPEKIMSUTBIK )KOHE WH(EKIHSITBIK
emec (akTopmapra jkayan peTiHIE JaMHUThIH Oelicrierdukanblk MOpQOIOTHIBIK pEeakiys eKeHIH KOpCETTi.
Juddepennpmanapl AMarHOCTHKa YUIIH HEKPO3IbIH OONybl HeMece OONMaybl, JKacylIalblK KYPaMHBIH CHIIATHI, aJIbII
KacymanapiplH Typi, (HOpO3bIH aNKBIHIBUIBIFEL, COH/IAl-aK apHaibl Oosylap MEH MOJEKYIaJblK diCTepIiH
HOTWXKeNepl MaHbI3Abl. TyOepkynessik rpaHyremManap KeOiHE SMHUTENHOWATHI-KACYIIAIBIK KypbUlbiIMMeH, [Iuporo—
JlaHrxaHc anbln jkacylajJapbIMEH JKOHE Ka3e03/lbl HeKpo30eH cUmaTTanajpl, ajaiia yKcac esrepictep TyOepKyiIe3Iik
eMec MHUKoOaKTepro3iapia, CaHblpayKylak MH(EKIMUIapblHIa, CapKoMI034a, ayTOMMMYHAB! aypylapia jkoHe Oerre
JICHeTe peakiusuiapaa Ja Keslecyi MyMKiH. Hekposmaylbsl, HEKpO3Chl3, ipiHIi, Oerime JeHe TIpaHylieMaapsbl,
KCaHTOTpaHylIemMaiap, HEKpOOMOTHKAJBIK JoHE 0acka Ja MOpQONOTHsIBIK TYpiep KyHeneHmi; Oyl KIMHHUKAIBIK
nuddepeHIran bl JUarHo3Aap/blH EHOEPiH TapbUITYFa MyMKIHJIIK Oeperi.

TankpLiay: naroMopQoOrusIIbIK TYPFBIIAH ajFaH/a, KaOblHY MH(WITPAThl HEri3iHEH TUCTHOLUTTEPIEH Typajbl,
ONapAbIH KypaMblHa Ka3ipri yakpITTa TIHOIK MMMYHIBIK OSKacylanap OOJbIl  caHanaThiH  Makpodarrap
«TpaHyJIOMaTo31bl» OOJBIN caHanaabl. [laTOreHeTHKANBIK TYPFBIOAH TpaHyJIeMaHbIH MHaiifa OONybl OpraHHM3M KOS
AIMaMTBIH HeMece TeK Oasty bIIbIPaHThHIH IMMYHOTEH/IIK 3aTTapFa TIHIIK peaKius HOTHXKECIHE naMubl. Jlereamen, Oy
MPOLIECTIH HAKTHI MEXaHU3MJIEpl dJi KYHre AEHIH TYCIHIKCI3. O/eTTe KYKMajbl KOHE JKYKIAIbl eMec TpaHyliemMalap
KBIPATBUIFAHBIMEH, Ka3lp YaKbITTa MHKPOOHOJIOTHSIIBIK (DaKTOpIapAblH MAaTOreHi aHBIKTAMaraH «KJIACCHKAJIBIKY
TpaHyJIeMaTo3/1a TypaJbl Aasenaep oap.

Tyitinai cesmep: TyOepkynes; rpaHyiaeMa; IpaHylIeMaro3lbl KaObIHY; TpaHylIeMaTo3/ibl aypynap; AudQepeHuaibl
JMaTHOCTHKA; IaTOMOP(ONIOrus; Ka3eo3Obl HEKPO3; CapKOMI03; TYOepKyle3mik eMec MHKOoOaKTepusap;
THCTOXMMHUSUIBIK 005Ty; MOJIEKYIaIbIK JHarHOCTHKA.

PATHOMORPHOLOGICAL ASPECTS OF THE DIFFERENTIAL DIAGNOSIS OF
TUBERCULOSIS AND OTHER GRANULOMATOUS DISEASES (LITERATURE REVIEW)

Makhneva A.F.!, Bekisheva A.N.!, Satmurzaev S.A.!, Serikbai M.K.?

! National Scientific Center for Phthisiopulmonology, Almaty, Kazakhstan
2 Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Introduction: granulomatous diseases represent a large heterogeneous group of disorders of various etiologies, the main
tissue manifestation of which is the granuloma. The article describes historical aspects of granuloma research, reviews
the mechanisms of granulomatous inflammation, and outlines the challenges of differential diagnosis of diverse clinical
forms of granulomatoses depending on the etiological factor of the granuloma.

The objective of this study is to draw the attention of specialists from different fields to the diversity of granulomatous
diseases, as well as to describe the main pathological features of granulomas and to define an approach to their differential
diagnosis.

Materials and methods of the research: an analysis of scientific and regulatory sources from 1903 to 2025 was
performed. The search for scientific publications was conducted in PubMed, Google Scholar, CyberLeninka, and other
official internet resources.
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Results: the literature analysis showed that granulomatous inflammation is a nonspecific morphological response to
persistent infectious and non-infectious stimuli. The most informative pathomorphological features for differential
diagnosis are the presence or absence of necrosis, cellular composition, type of multinucleated giant cells, degree of
fibrosis, and results of special stains and molecular tests. Tuberculous granulomas are most often characterized by
epithelioid-cell architecture, Langhans-type giant cells, and caseous necrosis; however, similar patterns may occur in
nontuberculous mycobacterial infections, fungal diseases, sarcoidosis, autoimmune disorders, and foreign-body reactions.
The main morphological types of granulomas were summarized, including necrotizing, non-necrotizing, suppurative,
foreign-body, xanthogranulomatous, necrobiotic, and other variants, which helps narrow the range of clinical differential

diagnoses.

Discussion: from a pathomorphological perspective, an inflammatory disease is considered “granulomatous” if the
inflammatory infiltrate consists predominantly of histiocytes, including macrophages, which are currently regarded as
tissue immune cells. Pathogenetically, granuloma formation is the result of a tissue response to immunogenic substances
that the organism is either unable to destroy or can only degrade slowly; however, the exact mechanisms of this process
are not yet fully understood. Although infectious and non-infectious granulomas are traditionally distinguished, there is
now evidence that microbiological factors may be involved even in “classical” granulomatoses without the detection of

an infectious pathogen.

Keywords: tuberculosis; granuloma; granulomatous inflammation; granulomatous diseases; differential diagnosis;
pathomorphology; caseous necrosis; sarcoidosis; nontuberculous mycobacteria; histochemical staining; molecular

diagnostics.

BBenenne

I'panynemaro3npie  3a0oyieBaHusi —  3TO
reTeporeHHasl Tpymmna 3a00JIeBaHHi C OOIUM
TUCTOJIOTHYECKAM TPU3HAKOM — HAJTUIHEM
TpaHylieM, UMEIOIIUX Pa3INYHYI0 STHOJIOTHIO,
MIPOSIBIISIOLINXCS pa3zHooOpa3HbIMU

KIIMHUYECKUMHU CHUHIPOMAaMH M BapUaHTaMU
TKaHEBBIX U3MEHEHUH, a TAaK)K€ HEOTHOPOIHOU
YyBCTBUTEIBHOCTBIO K Tepanuu. B Hacrosiee
BpeMsi  BBIJEJIEHO  Oojiee  CEeMHUJECSATH
3a0oneBaHUi JaHHOW rpynmsl [1].

I'panynemMbl —  SBOJIIOLIMOHHO  JpPEBHHUE
CTPYKTYPBHI, BCTpEUaIoLINecs Kak y
MO3BOHOYHBIX, TaK M Yy O€CI03BOHOYHBIX
KUBOTHBIX, BEpPOSTHO pa3BHUBIIMECA  Kak
3alUTHBIA MEXaHU3M ISl YHUYTOXKEHUS WU
HMHKANCY/SILHMKU 4yKepoaHOro marepuania [2,3].
BrniepBbie oHU ObLTM OOHAPYKEHBI M OTMCAHbI
KaKk «TyOepKyne3b» B JIETKHX OOJIbHBIX
TyOepkyne3oM emie B 1679 rony.

Hazpanue «rpa”HyiIeMa IIPOUCXOIUT OoT
JJaTHUHCKOI'o CJIOBa granulum, O3Ha4Yaromiee
«BCPHO», I'pEUYCCKOC OKOHYaHHUC -oma

UCTIONIB3yeTCsl ISl 0003HAYEHHsS Y3EIKOBOTO
oOpazoBanus. Takum o0pa3zoMm, TrpaHylema
IpPECTaBIsIET COOOW y3€IKOBOE OUYEPUEHHOE
oOpa3oBanue. [Ipu MUKPOCKOTUYECKOH OLIEHKE
TEPMUH HUCHOJNb3YyeTcd I 0003HAYCHMS
KOMIIaKTHBIX arperatoB kiertok. IIpu3Hanue
IpaHyleM Kak OT/AENbHBIX IaTOJIOTMYECKUX
oOpa3zoBaHMii mpou3onuio okoio 150 et Hazaz,
32 HECKOJBKO JECATHIETHH J0 OTKPBITUSA
COCTaBJIAIOIUX MX (haronuToB. BriepBbie oHU
ObUTH OOHAPYXKEHBI B TYOSpPKYJIE3HBIX JIETKHX, a

noyke Oblla OOHapy)KeHa HX CB3b C
pa3IMYHBIMU, BOCTIAJTUTEIILHBIMHU
COCTOSIHUSIMU, KaK WHQEKIMOHHBIMH, TaK W
HEUH(PEKINOHHBIMU.

OTKpbITHE  TpaHylIeM  BCKOpPE  BBI3BAJIO
JUTMTENIbHBIE  CHOPBI 00 WX  KIETOYHOM
IPOUCXOXKICHUH. [TepBoHa4ganbHO

npuoOpeTeHne Makpodaramu SUTEITHOUTHOMN
MOPQOJIOTHH TPUBEIIO K YOSKICHHUIO, YTO
rpaHyJIeMbl obOpazyrorcs yTeM
Tpancopmanui  KIETOK In  situ B
COOTBETCTBYIOIIEH  TKaHU. Bmnocnenctsuun
MeuyHNKOB, MEPBOOTKpbIBaTENb (HarouTOB,
000CHOBaJI HMX pOJIb KAk  OCHOBHBIX
KOMITOHEHTOB IpaHyjieMbl [4].

B 1925 rony Maprapet Pun JIbtouc nokasana,
YTO MOHOLMTHI TepudepuyecKkor  KpOoBH
pa3IMYHbIX BUJOB - YEJIOBEKA, COOAK, MOPCKUX
CBUHOK, MBIIIEH U Kyp MIPH CyCHEHIUPOBAHUU
in vitro u3 mpenaparoB BUCSYEH Karlsid, MOTYT
TpaHC(HOPMUPOBATHCS KaK B AMHUTEIHUOUTHBIC,
TaK U B MHOTOSIJICPHbIE TUTAHTCKUE KIIETKH.
IIpu IIOMOIIIHA 3apHCOBOK Pun
3aJI0KyMEHTUPOBAaja, YTO MOHOIIMTHI CHayala
YBENTMYUBAINUCH B pa3Mepax U MUTPUPOBATU K
9K30T€HHO J00aBIEHHBIM YacTHIIaM YIJIepoja
WM TyOepKyle3HbIM  OauusuiaMm,  WUIU
COOCTBEHHBIM TpaHyllaM MeJaHWHA OPTaHU3Ma,
MEPTBBIM  TpaHYIOLUTaM H  OCOOEHHO
sputpountam. B Teuenme 24-48 yacoB 31H
KJIETKH TOTJIONIAIM MHOPOJHBIE Teja, a Yepe3

TPU JHA TOABEPrajluCh  SIUTEIHOUTHOU
TpaHncopmanuu.  Hekotopple w3 3THX
SMUTEINONIHBIX KIIETOK CTaHOBWJINCH

MHOTOAACPHBIMU, UMCd OT BOCBMH OO ACCATU
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aaep, TO ecTb obmazanu  Mopdooruei,
TUOUYHOH  JyIA TUTaHTCKHUX KJIETOK,
BBIZICTICHHBIX U3 TYOCPKYJIE3HBIX T'paHYIEM.
Takum 00pa3om, MOUYTH CTOJETHE Ha3aja ObLIO
BBICKA3aHO  TPEANOJIOKECHHe, 49T0  Kak
AMUTCIUONAHAS  TpaHchopMmamus, TaK U
o0pa3oBaHWEC  MHOTOSACPHBIX  THTAHTCKUX
KIIETOK MOTyT MIPEICTABIISIT coboi
crocoOHoCTh U HEepeHITIPOBKH MOHOIIMTOB
nepudepudeckoi KpPOBH TMPH  MOTIOIMICHUN
YJacTHIl, KOTOpPhIE OHHU HE IMePEeBaPUBAIOT
OBICTPO WJIM MOJTHOCTHIO [5].

B 1970-x rogax Hyrnac Anamc MOg4epKHYI,
9TO TO, YTO OTIUYAET 0Opa30BaHUE TPAHYIIEMbI
OT XPOHHUYECKOTO BOCIATUTEILHOTO arperara,
— 3TO XapaKTepHas OpraHu3alus 3PeIIbIX
MakpodaroB B KOMIIAKTHYIO CTPYKTypy [6,7].
[TpumepHO TOTHA K€ PSAT aBTOPOB MPHUIILIA K
BBIBOJI, YTO Ha YIABTPACTPYKTYPHOM YpPOBHE
MHUHUMAJIBHBIM TPeOOBaHUEM JJIS TOTO, YTOOBI
BOCIAIMTEIbHBIA ~ HHQUIBTPAT  HA3BIBAJICS
rpaHyieMoi, HeoOxoamma auddepeHIuaIus
€ro MOHOIIMTOB B 3penble Makpodaru, d4To
COTPOBOXK/IAETCS YBEIMUYEHUEM HX pazMepa 3a
CUET LIMUTOIUIA3MATHYECKUX OPTraHesll, a TaKKe
npuoOpeTeHneM To(GpUPOBAHHOW KJIETOUHOU
MeMOpaHbl, YTO, BEPOSATHO, OTpPaXKaeT HX
MOBBIILICHHBIE ¢barouurapHsie,
MUKPOOUIIUTHBIE U CEKPETOPHBIEC CTIOCOOHOCTH
[8,9,10]. TIlo3zxe B SKCHEPUMEHTAIBHBIX
UCCIEOBAaHUAX  OBUIO  JOKa3aHO,  YTO
TUTaHTCKHE MHOTOSIJIEPHbIE KIICTKU
oOpa3yloTcs MyTeM CIUSHUS ~ KJIETOYHBIX
MeMOpaH WM HETIOJHOTO KJIETOYHOIO JeNIeHUs
MakpodaroB, MpUYEM paHbIIe O00pazyrTCs
TUTaHTCKHUE KIJIETKH MHOPOAHBIX TEJ, 3aTeM —
kietku [Tuporosa—Jlanrxanca [11,12].

Takum o00pazoMm wHccnenoBaTend MNPULLIA K
MHEHHUIO, 4YTO TpaHyJIeMaTO3HbIH  OTBET
pa3BopauMBaeTCs  MOSTAmHO, B  paMKax
MPOrpPaMMBbI,  XapaKTEePU3YIOIIECHCS  PIOM
aKTUBallMi u TpaHchopManuii Makpodaros,
KOTOpble, B CBOIO OYe€pelb, MPUBJICKAIOT
JIOTIONTHUTEIbHBIE  KIETKM W BBI3BIBAIOT
CTPYKTYpHbIe u3Menenus [13].

B  mHacrosimee  BpeMss — M3BECTHO,  4TO
oOpa3oBaHHe  T'paHYIEMbl CBSI3aHO C
aKTUBAIlMel KaK BpPOXKIEHHOTO, TaK U
aJIaTUBHOTO MMMYHHUTETa, a KIIOYEeBOU
MIPUYKUHOMN oOpa3oBaHwUs SIBIISIETCS
HECIOCOOHOCTh YHUUYTOXUTh AHTUTEH WIIU

(OTV3V0NYNbMOHOAOMA

JI€aKTUBUPOBAThH TPUITEPHBIC (baxTopsI
[14,15].
OBOJIOLMS  BMUTEIUOUIHBIX  TUCTHOLIMUTOB

HAUMHAETCS B KOCTHOM MO3T€, TIe MUEJIOUTHbIE
MPENIIECTBEHHUKA CO3PEBAIOT B MOHOIIUTHI,
KOTOphIE  TIOMAmaloT B  Tmepudepudeckoe
KpOBOOOpaIIeHHUE. [Ipn JaJIbHENIIEM
MOMajaHu B TKAaHU 3peiible  MOHOIIUTHI
MePEUMEHOBBIBAIOTCS B TUCTHOLIUTHI.
AKTHBaIus TUCTHOIIUTOB MOCPEICTBOM
BPOXKJICHHOTO HMMYHHOTO OTBETa TMpPHUIACT
KJIETKaM MX XapaKTEPHBIN ITUTEIIMOUTHBIA BU]T
o CpPaBHEHUIO c TTOYKOBUTHBIMHU
HEAaKTUBUPOBAHHBIMH TUCTUOIUTAMHU c
YETKUMH KJIETOYHBIMU rpaHuIiaMu. [10CKoIbKY
TUCTHUOIUTBI HE CHOCOOHBI  A(DPEeKTUBHO
daronmuTHpOBaTH qy)KePOTHBIN areHT,
JEHPUTHBIC KJIETKH
(aHTUTEHITPE3EHTUPYIOITNE KISTKH ) U TJIaBHBIN
KOMILJIEKC THCTOCOBMECTUMOCTH II
OpraHu3yloT KOMOMHUPOBAHHBIA BPOXKICHHBIN
1 Thl-moMyuHaHTHBIN aTanTUBHBIA UMMYHHBIT
OTBET. duznonornyeckas aKTUBAIH
TUCTHOILIMTOB MPOUCXOIUT B TeueHue 24-48
4acoB TOCJIE TPaBMbl TOCPEICTBOM aKTUBALIUU
kommuiementa (C3b, Cb5a), T-xennepHbIX
kietok (Thl), xoTtopple BBICBOOOXKIAOT
xeMokuHbl, 1 uTokuHOB (TNF, IL-1, IL-6, IL-
17 wu  IFN-ramma), crnocoOCTBYIOIIUX
IIPUBIICUCHUIO M HAIMPABJICHUIO Makpo(daroB K
MeCTy TpaBmbl [2—4]. AKTHBUPOBAHHbIC
TUCTHOLIUTHI COXPAHSIOTCS Mocie OCTpoi (pasbl
u JOMUHUPYIOT B XPOHHYECKOM
BOCHAIUTEILHOM OTBET€ U MOCIEAYIOIIEM
BOCCTAHOBJICHUU TKaHEW. DTO COXpaHEHUE B
XpOHUYECKOH (haze MOATBEPKIACT TUIOTE3Y O
CYIIECTBOBAaHHUH JBYX THIIOB THCTUOIUTOB: TS
YPaBHOBEUIMBAHMS BOCHAIUTENBHOTO 3 dekra
U cofeiicTBus (Garonyro3y, U s MMOMOIIN B
3KUBIEHUU paH, (ubpo3e U aHTHOTeHe3e
[16,17]. Takas Momenbp  peakluu  Ha
MOBpEXKICHHE  HAOMIOmaeTcss  BO  BCEX
BO3PACTHBIX IPyNIax U BO BCEX TKAHAX.

Bo MHOrumx rpaHynemax MOpPUCYTCTBYIOT
MHOTOSIIEPHbIE TUTaHTCKHUE KJIETKH,
HEKOTOpPbIE  BapUaHThl  KOTOPBIX  HUMEIOT
cneruduIeckue TUCTONATOJIOTMYECKUE
XapaKTepUCTUKUM M 4Yalle BCTPEYaloTCs B
OIIPENIETICHHBIX TUIIAX TPAHYIIEM:

- ['uranTckue knetku JIanrxanca — 370 KJIETKU
C SIAPAMHU, PACTIONIOKEHHBIMHU 110 HAIIPABICHUIO
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K TIOJIIOCY KJIETKH, 00pa3ys MOJKOBOOOpa3HbIN
PHUCYHOK; OHHU UMEIOT IUIOTHYIO
903UHO(PHUIIEHYIO [IUTOTLIA3MY.

- ['uranTckue KJIeTKu HTHOPOJHOIO TeJla UMEOT
MHO3eCTBO (4yacTo>10) paccesHHBIX sa€ep.

- I'uranrckue knetku TyToHa — 3TO KpyIvibie
KJIETKH C KOJIbIIEOOPa3HBIM PaCIIOIOKECHHEM
saaep. Mexnay sAapaMu M IUIa3MaTHYECKOU
MeMOpaHOH 4acTo ocTaeTcsi nepudepuaecKuii
CJION UTOIUIa3Mbl; OH UMEET IIEHUCTHIN BUJI, B
OTJINYNE oT LEHTPaTbHBIX
LUTOIMJIa3MaTUYECKUX  YYacCTKOB,  KOTOpbIE
IUIOTHO 303MHO(MUIBHBI. [WraHTCKuE KIETKU

Tyrona o00bIYHO OOHApyKHBAIOTCA  IpHU
BOCHAJUTENBHBIX  PEAKIHUSIX C  BBICOKAM
cozep>kanuem JunuaoB [ 18].

Makpodarn TakkKe MOTYT HaKalIMBaTh
OKHCIICHHbIC  JIMMHIBI, TPEeBpalIasch B
MEHUCThIe KJIEeTKW. HakoHern, OHU MOTyT
MI0JIBEPTaThCsl HEKpO3y, oOpa3ys

HEKPOTHUYECKOE AJIp0 BHYTPH IpaHyneMsl [19].

NO2 (52 2026 |
MaTepI/laJILI 1 ME€TOAbI

BrimonnHeH aHanmm3 Hay9HBIX 1 HOPMATHBHBIX
ucTogHUKOB 32 1903-2025 rr. [lonck HayuyHBIX
MyONUKaIUi TPOBOAMIICS B 0a3ax TaHHBIX
PubMed, Google Scholar, CyberLeninka u
IPYrux 0(QHUIHATHEHBIX HHTEPHET-PECYPCOB.

Pe3yabTarsl

K ocHOBHBIM THIIaM IpaHyieM, U3BECTHBIM Ha
CETOHSIIHUM JIeHb, OTHOCATCS (PUCYHOK 1):

- TybepkyaouIHbIE TPAHYIIEMBI;

- CapxouiHble TpaHyJIEMBI;

- I'HoliHBIE TpaHyneMsl (¢ abcueccami);

- I'panyneMbl HHOPOJHBIX TET;

- Kcanrtorpanynewmsi;

- HexpobuoTuueckue rpaHyaemMsl;

- I'panynembr Muepa.

Pucynok 1 - Cxemarndyeckoe M300pa)keHHE OCHOBHBIX THNOB rpanymeMm. l. Tybepkyméma 2. CapxomnmHas
rpanynema 3. 'HoitHas rpaHynéma 4. Ipanynéma maOponHeIX Ten 5. Kcantorpanynéma 6. HekpoOnornaeckas
rpanynéma 7. I'panynéma Mummepa 8. Heuérkas rparynéma

TyGepkynouanble  rpaHyleMbl —  3TO
SMUTEIMOUIHBIE TPAHYIEMbI, KOTOpbIe 0OBIYHO
JEMOHCTPUPYIOT LEHTPAJIbHBIA  Ka3€03HbIN
HEKpPO3, SABJISIOLIUICS dopmoit

KOArylIsiIHOHHOTO HEKpo3a TkKaHeill. TepmuH
«Ka3€03HbI» OTHOCUTCS K TBOPOXHCTOMY
BUAy MepTBoiM TkaHu. TyOepkyrnouaHble
IpaHyleMBbl, Kak MIPaBUJIO, HUMEIOT
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BBIPAKEHHBIN nepudepuyecKuii
TUMQOIUTAPHBIA ~ WHQWIBTPAT,  KOTOPBIHA
MHOIZlAa CpaBHHUBAIOT C KOpoHOM. Yacrto
BCTpEYAIOTCsl TMraHTCcKue KieTku JlaHrxaxca.
TyOGepkynouaHble  TpaHYIeMBbl  SIBIISIOTCS
HauooJee pactipoCTpaHCHHBIM TUTIOM
rpaHylieM IpH TyOepKyiese.

CapxougHbple  TrpaHyleMbl  HE  HMEIOT
BBIPQKEHHOTO IIEHTpaJbHOTO Hekposa. I[lpu
HAIMYMA HEKPO3a OH HOCHT JIUCKPETHBIA W
¢ubpuHouAHbI xapakrep. DuOpuHOUIHAS
pHUpOAa HEKpPo3a OOYCIOBJIEHA OTIOKECHHEM
¢ubpuHa Hapsily ¢ JAPYTMMH KOMIIOHEHTaMH,
TakuMH  Kak  aHtuTena.  CapKouHbIE
rpaHyJeMbl OOBIYHO HE MMEIOT BBIPAKECHHOTO
neprudepuyecKoro BOCHAIUTEIIEHOTO
WHOWIBTpaTa W TIOSTOMY OIHCHIBAIOTCS Kak
«rombiey. OHM 4YacTo BCTpPEUAIOTCS TPH
capkonjose. Takke MpW capKOWI03€ HHOTIA
HAOMIOMAIOTCS TUTAHTCKUE KIIETKH C JIByMS
TUTIAMH BHYTPHIIUTOIIA3MATHIECKIX
BKITIOUEHHI: 3BE3/71000pa3HbIe aCTEPOUIHBIC
tenbia W Tenbua  [llaymana, kotopsle
MIPEICTABIISIIOT coboii KpyIJIbIC,
KOHLEHTPUYECKH CIIOUCTBIE
KabIUPUITIPOBaHHBIC OCITKOBBIE TEJbIIA. JTH
BKJIIOUEHHSI HE ABIISIOTCS MAaTOrHOMOHUYHBIMU
JUIsl CAPKOUTHBIX TPaHYIEM.

['HOliHBIE TpaHyIEMBbI JEMOHCTPUPYIOT OOUIHE
HNOJUMOP(HOSAAEPHBIX HEUTPO(DUIOB B CBOEM
neHtpe. OHU Halle BCEro BCTPEYAIOTCs NpU
MHOQEKIUSIX, BbI3BAHHBIX TI'pubamMu  WiIK
aTUIIMYHBIMU MUKOOAKTEpUSIMHU.

I'panynembl THOPOAHBIX TNl MOP(}HOIOrHIECKU
OYCHb  pa3HOOOpa3Hbl, IOCKOJbKY  OHHU
oOpa3yroTcs B OTBET Ha IIMPOKHH CHEKTp
YY)KEPOAHBIX AareHTOB. [WraHTCKue KIETKU
YacTO MHKAICYJIUPYIOT U aJalTUPYIOT CBOIO
¢bopMy K MHOPOAHBIM YacTHULIaM, KOTOPbIE OHU
IBITAIOTCS MOMIOTUTH. [ paHyieMbl HHOPOIHBIX
TEJ COCTOST U3 TUCTUOLUTOB U JIUM(OLUTOB U
HE MMEIOT T[IOCTOSHHOM MM  3apaHee
ornpesieIeHHON (hOpMBI.

KcanTorpanyinemMbl B OCHOBHOM COCTOAT U3

TUCTHOIIUTOB C KCaHTOMATO3HbIMU
(HCHI/ICTHMI/I I_[I/ITOHJ'I3.3M3.TI/I‘{CCKI/IMI/I)
U3MCHCHHAMU, 06YCJIOBJICHHBIMI/I

HAKOIUICHUECM  JIMIIUAHOIO COACPKHUMOIO0 U
THUTaHTCKHX KJICTOK TYTOHa.

TepMI/IH <<HerO6HOTquCKHﬁ)) B MPpUMCHCHUU
K HerO6I/IOTH‘{CCKOI>'I TpaHyJICMEC SABJIACTCA

(OTV3V0NYNbMOHOAOMA

CIIOPHBIM, TaK KaK HOpcAnojaract HAJIU4YUC

«MEPTBOW» TKAaHU B LEHTPE TPaHYIEMBI.
Opnaxo, LEHTPAJIbHBIN Marepuall
npeAcTaBiIsieT coboi  He morulmryro, a

JIET€HEPUPOBABIIYIO COEAMHHUTEIIbHYIO TKaHb
(HampuMep, 3MaCTHYECKUE WIIM KOJUTareHOBBIE
BOJIOKHA, MyliuH). K Tomy e, psija rpaHysiem,
KOTOPBIE MOKHO OBLIIO OBl CUUTATh UCTUHHBIMU
HEKPOOMOTUUYECKIUMU rpaHyjieMaMH, HE
BKIIIOYCHBI B KATETOPHIO HEKPOOMOTHUYECKUX
rpa”yiieM (manmpumep, TrpaHyJIeMbI c
HEHTPaTBHBIM Ka3€03HBIM HEKPO30M, KOTOPHIi
BO3HUKaeT B pe3ynbrare rubenu kinerok). K
HEKpPOOMOTUYECKUM TpaHylleMaM OTHOCSTCS
KOJIBLIEBUIHAS TpaHyJeMa, HEeKpOOHoTUUIeCKast
KCAaHTOTPaHyJIeMa, PEBMATOUIHBIC Y3EIKH U
JUNOUIHBIA  Hekpobmo3. B cBi3um ¢
MPOTUBOPEUHSIMH PsiJT aBTOPOB CUUTAET OoJiee
YMECTHBIM HCTIOJB30BaTh TEPMUH
«BHEKJICTOUHBIE JIETCHEPATUBHBIE TPAHYIEMBbI»
[18]. OTm rpaHylIeMbl TakKXe OIHUCAaHBI B
JUTEpaType Kak TaIWCaJHBbIC TPaHYJIEMBbI,
MOCKOJIbKY TUCTHOLIUTHI, OKpYKaroume
IEHTPaJIbHYI0 O00JIaCTh  JIETeHEPUPOBAHHOM
TKaHU, MOTYT  CJI€OBaTh  MNaJUCATHOMY
PHUCYHKY.

I'panynema Murepa XapaKTepU3yeTCs
CKOIIJIEHUEM MEJIKUX TMCTHOIIMTOB CO CBETJION
LIUATOIJIA3MOM, OKPYKAIOUIUX I[EHTPAIbHYIO
menb. [lo Mepe co3peBanus rpaHyieMbl MOTYT
MOSIBIISITECS.  OTACNIbHBIC — mepudepudeckue
TUTaHTCKUE KJIETKH. [{eHTpalibHas 11e1b YeTKO
OrpaHUYe€Ha KYTHKYJIOW. ['MraHTCKUE KIETKH
MOTYT CTaTh npeo01a1amum 15810
€IMHCTBEHHBIM KOMITOHEHTOM, HO
LEHTpaJbHasl IIEIb M KYTHKYyJa OCTarTCs.
[Ipupona 3tux meneil HeusBecTHA. [ panynema
Mumiepa  0BOJIBHO  crenupuYHA  JUIS
y3J10BaTOM SPUTEMBI.

Takke psaoM aBTOPOB  BBIACISIIOTCS — Tak
Ha3bIBAEMbIE «HEUETKUE» IPaHyIIeMbl, KOTOPbIE
00pa3yloTcs U3 XaOTHYHO PACIOJNIOKEHHBIX
SIUTEIMOUIHBIX TUCTHOLUMTOB [18]. Phrxubrit
BUJ OOYCIIOBIEH OOHIMEM IUTOIUIa3Mbl U
CTEKJIOBUJIHOM CTPYKTYypOM rucTuonuToB. OHU
TAaKKe KaXyTCs pa3lIeI€HHbIMU THAJIMHOBBIM
BEILIECTBOM, KOTOPOE OKPAIINBAETCS B 3€JIEHBIN
IBET MpPU OKPALIMBAHUM TPUXPOMOM IO

MaccoHy #  NpoHHU3aHBl  JIUM(OLUTAMH,
UMEIOIMMU  TEHJCHLHMI0O K 00pa3oBaHUIO
auMQorTapHOi KOPOHBI. «Heuerkue»
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rpaHyJIeMbl SBIISIFOTCS
IIPU3HAKOM JICUIIIMAHHUO3a.
B nuteparype Takke ONMCHIBAIOTCS CIyYad,
KOTJla JepMallbHOE WIIM TOJKOKHOE BBEJCHHE
¢GwIepoB UIs yCTpaHEHHs] KOCMETHYECKHX
neGeKToB BBI3BIBAJIO HE)KeNaTelbHbIe
IPaHyJIEeMaTO3HbIE peakuuun [20,21,22].
l'ucronaronornyeckie MaTTePHBI B JTAHHBIX
cllydasix BechbMa BapuaOeNbHBI M BKIIOYAIOT
rpaHyJIeMbl WHOPOHOTO Tena c
MaIMCcanoo0pa3HEIMU THCTUOLUTAMH,
OKPYKAIOIUMHU CKOTUICHUS ¢bunnepa,
WHTEPCTHIIMAIBHBIC, CAPKOMIHBIC W THOWHBIC
rpaHyJeMaTO3HbIE PEaKIHH. Cpenn
KJIETOYHOTO MUKPOOKPYKESHUS MOTYT
HaOmonarbest 203uHOPmIIBL. Yacto B cocTaBe
TpaHyJeMbl MOXXHO pa3JIMUUTh BBEICHHBIN
bwiep WM ero CWIydT. XapaKTepHBIMHU
MPHU3HAKAMHU TAaKXKe SIBISIFOTCS OTBEPCTHS B
BUJIC IIBEHIIAPCKOTO CHIpa, TOJYIPO3pauHbIC
MHOTOYTOJIbHBIE C)EePBI HITH CTPYKTYPHI, CHHHE

XapaKTEPHbIM
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Onmaum w3  Hambojee pacHpoOCTPaHEHHBIX
¢uIepoB  SBISETCS  CUJIMKOH, KOTOPBIA
JEMOHCTPUPYET THCTUOLUTHI C BaKyOJSIMHU
pa3IMyHOrO pasmepa, CoZIepIKaIMMU
IIOJIYIIPO3PAYHBIN Marepuail
(ceBaOMUMOOIACThI) U YACTO BCTPEUAIOIIUECS
acTepouJHbIe Teblla. [ masypoHoBas KUCIoTa,
B HacTosIiee BpeMs Hamboyiee IIHUPOKO
UCTIONIB3YEeMBIi (prinIep, 0OBIYHO BBITJISIIUT KaK
CJIN3UCTHIC JAKyHBbI (KOTOpPBHIE OKpPAIIMBAIOTCS
QIBLIMAHOBBIM CHHUM), TMEPEeMEKaIOUINecs ¢
TUCTHOIINTAMH; OHAa MOXET TPUBECTH K
¢ubpozy wnmm  uWHKancymsanuu.  Hepeaxo
OOHaApyKHMBAIOTCS J[BA Marepuaia, KOTOphIE
MOTYT BXOJUTh B COCTaB OJHOTO M TOTO K€

COCAVHEHUS 1581071 COOTBETCTBOBATH
MarepuajaM, BBEICHHBIM B pa3HOE BpeMs
(Hampumep,  BTOpas  MHBEKIMS  MoIia
aKTUBUPOBATh  MaTepuan, KOTOPbIK  ObLI

WHEPTHBIM B T€UEHUE MHOTHUX JieT) [23].
OcHoBHbI€ (HOPMBI TPaHYJIEMATO3HBIX PEaKIUil

cdepsl,
MOJISIPU30BAaHHBIM

CITUKYJIBI,
CBETOM, H

BUAUMBIC oa
CKOIIJICHU A

N COOTBETCTBYIOIIHUE UM
3a00s1eBaHus IPUBEICHBI B TaOwmIIe 1.

roJly0OBaToro MaTepuara.

Taoaunua 1 - OcHOBHBIE IPHUYUHBI BO3HUKHOBEHHUS TpaHyieM [24-33]

dopma Bo30yaurens niy naTonorudecKuii mporecc
IrpaHyJIeMaTO3HOU
peakyu
Hexkporuupytomue -ungpekunonnbie:  Coccidioides  immitis/C.  posadasii,  Cryptococcus
rpaHy/IeMbl neoformans/C. gattii, Histoplasma capsulatum, Blastomyces dermatitidis,
Aspergillus spp., Mucorales, Mycobacterium tuberculosis,
-HeTyOepKyne3Hbie MukobakTepun: Brucella spp., Nocardia spp., Yersinia
spp., Bartonella henselae, Pneumocystis jiroveci, Echinococcus granulosus,
KCaHTOTPaHY/IeMaTO3HBIA NHEIOHEPPHUT
-ayTOUMMYHHBIE: PeBMaTOMIHEIN y3€T0K, KOJIBIEBHIHAS IPaHyIeMa, THIOHAHBIH
HEKpOOHO03, rpaHyIeMaro3 ¢ IOJHAHTHUTOM
Henexporusupyromue -un¢pekunonnbie: Candida albicans (remarocminennueckuit kanmunos), C.
TpaHyIeMBbI immitis/C. posadasii, Coxiella burnetii, nuTomeranoBupyc, M. TyOepkymnes,

HeTyOepKyJe3HbIe MUKOOaKTeprH, BKiItodast M. leprae (TyOepkymounasie popmsi),
Schistosoma spp., Toxoplasma gondii, pukkercuu spp., Salmonella typhi, Bupychr
renarura A u C.

-ayTOMMMYHHBbIE: capkouno3, cuipom Yypr-IITpaycca, TUraHTOKIETOYHBIN

apTepuuT, CHCTEMHas KpacHas BON4YaHKa, Oone3Hb KpoHa, mnepBUYHBII
OnnmapHBIl IUPPO3, OopodalMaNbHBI I'paHyIeMaro3, po3alea, KOIbIIEBUIHAS
rpaHyiemMa
-TOKCHYECKHE: aKTWHHYECKas TpaHyleMma, OepwUIno3, IMPKOHUH, (JIEeTKne
TDKAKy31»
-JIEKapCTBEHHBIE: Oanmia Kanemerra-I'epena, HECTEPOUIHbIE

MIPOTUBOBOCHAIUTENbHBIC ITPENapaTsl, aHTHOMOTUKH, METOTPEKCAT
-nipyrue  3abonmeBaHWs:  aUMQoOWIHAS ~ MHTEPCTUIMANbHAS  ITHEBMOHHS,
TUIEPIYBCTBUTEIBHBIN MTHEBMOHUT, XPOHUYECKHNA TUM(OIMTAPHEIA JIEHKO3

I'HoliHbIE TPaHyIEMBI

-nHpeKknnonHele: Actinomyces spp., Dirofilaria spp., Acanthamoeba spp.,
Balamuthia mandrillaris, B. henselae, B. dermatitidis, Brucella spp., Chlamydia
trachomatis  (ceporumer L1, L2, L3, BbBbBaonme BEHEPHUCCKYIO
auMporpaHyemMy), AeMaTHaneBble TPUObI, BBI3BIBAIOIINE XPOMOOIaCTOMUKO3EI 1
¢eorndpomukospl, HeryOepkynesHele Mukobakrepuu, Francisella tularensis,

10

IPAHYJIEMaTO3HBbIE




| No2 (52 2026

(OTV3VONYNbMOHOAOMHA 24

Prototheca spp., Sporothrix schenckii, Paracoccidioides brasiliensis, Yersinia spp.,
Enterobius vermicularis

l'uctouurapHslii  OTBET
npu OTCYTCTBUH
rpaHyieM

-MH(pEKINOHHEIE: Tropheryma whipplei, Listeria monocytogenes,
HeTyOepKyse3Hble MukoOakTepuy, BKirodast M. leprae (JrenpomaTto3Hbie pOpMEI),
H. capsulatum, Leishmania spp., Rhodococcus spp. (c manakoruiakueit)

-Jpyrue: TUCTUOLMTO3 U3 KJIeTOK JlaHrepraHca, rpaHyIeMaTo3HbIH TrPUOOBHIHBIH
MHKO3, FOBEHIJIbHAS! KCAHTOTPaHYIOMa, PETHKYIOTHCTHOIUTOMA, Oore3Hb Po3au-
Hopdmana, repMuHOMa IIMINKOBUAHOW JKeJe3bl, CEMHHOMa/IUCTepPMHUHOMA,
capkoma u3 JIEHIPUTHBIX KJIETOK, 0o0Je3Hb Dpaeiima-
UYectepa,remodarouTapHelii  JIMM(QOTUCTHOIMTO3, TUCTHUOIMTApHAs CapKoMa,

UHTCPAUTUTHUPYIOIIAA KJIICTOYHAA CapKOMa, CapKOMa M3 KJICTOK J'IaHreprcha

I/IHopoleoe TECJ10: TaJIbK,

WUHBEKIMOHHBIE (DUILIEPHI

KpaxmaJi, IIIOBHBIN mMarepual,

ruajaypoHoBad KHCIOTa MW JPYruc

«Heuetkas» rpaHynema JeHIIMaHuo3
aCIPOCTPAHEHHBIMU BO30OYIUTEIISIMA
Oo6cy:knenue pactpoctp Y
rpanyieM. Yaiie BCEro 3T0 METEHAMHUHOBOE
XapaKTepHofI 0COOEHHOCTBIO MHOTHUX cepe6p0 JUI1  OKpackKu II0 FpOKOTTy u
rpaHyieM sBisieTcsi (GuOpo3, KOTOPHIA MOXKET kpacurens Lluna-Hunecena. Tarke a4

OBITh aJIANITHBHBIM, HANpPHMEp, KaK CIOCO0
V30JSIIAM  SIAI] TIapa3WTOB, HO 4Yalle BCEro
HOCHUT TMaTOJIOTHYECKUN xapakrep. Dudpo3s
MOJKET TpHUBECTH K OOmMpHON moTepe
(YHKIIMW TKaHEW W, HApUMeEp, K MEYCHOUHOM
HEJOCTAaTOYHOCTH TMpPHU IIMCTOCOMO3E  HIIU
CHIKEHUIO (DYHKITUH JIETKUX TIPU TyOepKyse3e
[34]. Taxxe ¢hubpos, MPEMNSATCTBYET
MIPOHUKHOBEHHUIO AHTUOMOTUKOB B 00J1aCTH, 7€
OHM Haubojee HEOOXOIUMBI U  MOXKET
TpaHCc(HOpPMUPOBAaTbCS B NOJOCTHU,  YTO
MPUBOJUT K  MOBBIIIEHUIO  BEPOSITHOCTU
pa3BUTHUS AHTUOMOTUKOPE3UCTEHTHBIX (opM,
Hed(D(PEKTUBHOCTH  JICYCHHS W Tepenade
Oaxrepuil npyrum soasm [35].

Taoke TEPMUH «TpaHyIeMaTo3HOE
BOCIIAJICHUE» MOKET HCIOJIb30BaThCA
MaTOJIOTaMHU JJIsl OMUCAHUS HeCTeU(UIECKOTO
XPOHUYECKOTO TMOBPEXKIEHUS U  peakluu
3Q)KUBIICHUS, THUCTOJOTMYECKH OIMChIBAEMOMN
KaKk  CMeIIaHHO€  JUM(OTUCTHOLUTAPHOE
BOCIIAJICHHE C OTEKOM, HEOBACKYIISIpHU3aluen 1
¢ubpo30oM Ha paHHEH cTanuu.

Jns MOBBIIIIEHUS JIMarHO CTHYECKOM
YyBCTBUTEJIBHOCTH TIPU  THCTOJOTUYECKOM
WCCIIEIOBAHUM, TOCTE TIIATEIBbHONH OIEHKU
Cpe30B, OKpAIIeHHbIX TI'eMaTOKCHJIIMHOM U
H03WHOM, MOKHO HCTOJB30BaTh CIIENHUATbHBIC
kpacutenu. [IpuoputeT oTaaeTcst KpacUTEINsIM,
HapaBICHHBIM Ha BBISBICHHE MHKOOAKTEPUIl
Y rprOKOB, MOCKOJIbKY OHH SIBJISIFOTCS] HAaubouiee
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uAeHTH(UKaUYU rpuOOB MOXKHO MCHOJIb30BAThH
nepuoandeckyto kucinoty-llundda (PAS) uz-3a
YMEHBIIICHUS (hoHOBOTO apredakra
okpamvBanus. J{ns oOHapyXeHHs 4aCTUYHO
KHCIIOTOYCTOWYMBBIX ~ MHUKoOakTtepuir (M.
leprae), BumoB Nocardia u Rhodococcus
IPUMEHSIETCS MOIU(UITUIPOBAHHOE
KHCJIOTOYCTOMYMBOE OKpalluBaHHe (METO[
@daiita wim Daiira-dapako). Busyanuzamms
KHUCTOJIOYCTOMYMBBIX OPraHU3MOB BO3MOXKHA
npu POBEICHUU (III0OPECIIEHTHOTO
OKpallliBaHUsl aypaMHUHOM WJIH aypaMHHOM-
pOJlaMHHOM, KOoTOopoe oOnamgaer OoJbIIeH
YYBCTBUTEILHOCTBIO, YEM BBIIICYTIOMSHYTHIE

IUCTOXMMUYECKHE OKpalIBaHUsA
KUCJIOTOYCTOMUUBBIX Oaluiul, HO TpeOyroT
UCIIOJIb30BaHMS (IryopeclieHTHOTO

MHKpOCKota [36].

s oxoHYarenbHOW HAEHTU(UKAIMU BHUIOB
MUKOOAKTEpHii HEOOXOJUMBI KYIBTYpallbHbIE
WJIM MOJIEKYJISIPHBIE METOJIbI, MOCKOJIBKY BHJIbI
MUKOOAKTEpHii HENb3 OJ/IHO3HAYHO
mddepeHurpoBaTh TOJIBKO 1o 170.¢
Mopdonoruu. Jloiaroe Bpemsi KylIbTypalbHbIE
WCCJEIOBaHUS ~ TPAAMIIMOHHO  CUUTAIHUCh
30JI0TBIM CTaHJapTOM JUArHOCTHKHU
WH(PEKINOHHBIX 32005IeBaHUM, HO TOSBICHUE
MOJIEKYIISIPHBIX METOJIOB 3HAYUTEIBHO
MOBBICUJIO  BO3MOXHOCTH  HACHTU(UKALIUU
MUKPOOPTraHU3MOB, OCOOCHHO MHUKOOAKTEepHil.
[Mupoxoananaszonnas 1P u cekBeHnpoBanue
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OakTepuil U TpUOOB MOTYT IMPOBOIUTHCS Ha
(GUKCHPOBAHHBIX (OPMATMHOM U  3AIMUTHIX

napaguHOM  TKaHSAX, OJHAKO  HATUBHBIC
o0pasibl o0ecreynBaoT 00JIbIITYIO
ANAarHoCTUYCCKYHO YYBCTBUTCIIbHOCTD. B
JOTIOJTHEHHE K OBICTpON HWACHTU(HUKAINU C
IIOMOIIIBIO METOJ0OB aMHJII/I(i)I/IKaIII/II/I
HYKJIICMHOBBIX KHCIIOT, CKpPUHUHT
JIEKapCTBEHHOU YCTOMYUBOCTU TaKXKe

BO3MOXeEH ¢ momotbio [IIP-unentndukanm
cnenu(UIecKuX MyTalidi PEe3UCTEHTHOCTH
[37,38].
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OTCYTCTBHUSI HEKPO3a U PE3yJIbTaTa BbISBICHUS
MHKPOOPraHU3MOB TMCTOXUMUYECKUMHU
MerogamMu. Takke TIpM TOJO3PEHUM Ha
rpaHyliemMaro3Hoe 3a0ojieBaHHE BO BpeMs
3a0opa wmarepuana JUIsi THUCTOJIOTUYECKOTO
UCCIICIOBAHUSI HEOOXOIMMO OCTaBJATh YacTh
TKaHU HE(PUKCUPOBAHHOW JUII BO3MOXKHOTO
MPOBEJCHUS KYJIbTyPAJIbHOTO UCCIECHOBAaHUS U
UCIIOJIb30BaTh METOJ] ObICTPOIl 3aMOPO3KHU /IS
JHK- u PHK-nuarnoctuku.

I'mcronormyeckoe HCCIIEIOBAHNE
IPaHyJIEMaTO3HBIX IIPOLECCOB B ONEPALUOHHO-

OMOTICUITHOM Marepuaje JTaeT BO3MOXHOCTh

3akmouenne CY3UTh Kpyr KIIHHAYECKUX
Hecmorps  Ha  pmocrarodHo HIMPOKHE maddepeHranbHbIX ANArHo3os, HO
JIMarHOCTUYECKHUE BO3MOKHOCTH, B psame OKOHYATCJIbHBIN OHMArHO3 4Yalll€ BCETrO0 MOXKET
CIIy4acB KJIaCCI/I(bI/IIII/IpOBaTB OBITE IIOCTABJIEH C IIOMOIIIBIO JOIIOJTHUTCJIBbHBIX
FpaHyJIeMaTOSHblf/'I MpoIece Kak MCTOJOB — ’MCTOXUMHUYCCKUX, KYJIbTypaJbHBIX
I/IH(beKHI/IOHHl)If/'I u HeI/IH(i)eKHHOHHBIﬁ U MOJICKYIAPHO-TCHETUYCCKUX. OTKpI)ITBH/I
MPEACTABIISIETCA 3aTPYyAHUTEIbHBIM. B Takux KIMHUYICCKUN THAJIOT MEXAY JICHallliM BpaioM
cay4dasx TUTS Bpaqeﬁ_HaTonoroaHaTOMOB n I1aTOJI0T0OaHATOMOM TaK¥XE oOneryaer
NPEANOYTUTENIBHEE  J1aBaThb  OIIMCATENBHOE JIMAarHOCTUYCCKHUH MOUCK U, B KOHEYHOM HTOTE,

M03BOJIIET 00eCTIeYUTh TOUHOE U 3P HEKTUBHOE
JIeYeHNE TallUEHTa.
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Konduiukt unTepecoB — He 3asiBiieH. J[aHHbIN MaTepual He ObUT 3asBIICH paHee, IS MyOIUKAI[K B IPYTUX U3IAHUSIX U
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OCb «KUIIEYHUK-JIEI'KHUE» ITPU BPOHXOHEFO‘{HOI\/JIU[LI/ICHHA3I/II/I:
MUKPOBHOJIOTUYECKAS XAPAKTEPUCTHUKA KUITEYHON MUKPOBUOTDBI Y
HEJJOHOIEHHbBIX JETEU I'. AJIMATDBI

Aouan0aeBa A.A.', Unpucosa I'.M.?, Eno6aeBa /I.b.%,

Koaockosa E.A.%, Pamazanosa B.A.%, Mycragpuuna K.K.*, Bynsiesa /I.B.*

'Kageopa ooweri ummynonozuu umenu A.A.lllopmanbaesa KasHMY umenu C.J]. Acghenousposa, Anmamer, Kazaxcman
2Knunuxo-ouaecnocmuueckas nabopamopusi, KI'TI na I1IXB «I opoockot peemamonoeuueckun yenmpy» Y03 2. Anmameoi.
3[Jenmp nepunamonozuu u 0emckou Kapouoxupypeuu
*Kagpedpa muxpobuonoauu, supyconoeuu KazHMY umenu CJI. Acgpenouaposa, Anmamet, Kazaxcman

BBenenne. bpouxonerounas aucmnasus (bBJIJ[) ocraeTcss ogHON W3 BeNyIIMX MPUYMH XPOHHUUECKOH pecUpaTopHON
MAaTOJIOTHH y HEJIOHOLICHHBIX HOBOPOXJICHHBIX. B mocnenHue rosibl aKTUBHO U3y4YaeTCs Pojb OCH «KHIICUHUK—JIETKUE)
B IIATOT¢HE3¢ 3a00JICBAHUI OPTaHOB JIBIXaHUS, OJTHAKO JAHHBIC O B3aUMOCBS3H KUIICYHOH MUKpoOouoTh 1 BJIJI ocrarotcs
OTpPaHUYEHHBIMU.

Heabr uccaegoBanusi. OLEHUTH BO3MOXXHOCTH KIJIACCHYECKOTO MHKPOOHOJOTHMYECKOTO HCCIENOBaHUS KHIICYHOM
MHKPOOHOTHI KaK KIIMHUYECKU JOCTYITHOTO METO/Ia BBISIBICHUS MUKPOOHBIX MMATTEPHOB, ACCOIIMAPOBAHHEIX C Pa3BUTHEM
OpOHXOJIETOYHO MUCIIIa3UH Y HEAOHOIIEHHBIX HOBOPOXK/ICHHBIX.

MarepuaJjbl 1 MeToabl. B niccnenoBanue BKIIOYEHB! 62 HEJOHOIIEHHBIX HOBOPOKACHHBIX, HAXOAUBIINXCS Ha JIEYEHUH
B OTZAEJEHUSIX UHTCHCUBHOW TEpAIllMU M MATOJIOTUH HOBOPOXKACHHBIX MEPUHATAIbHBIX LIEHTPOB I'. AnMmaTsl. OCHOBHYIO
rpymiry coctaBmwin 37 AeTeit ¢ ycTaHOBIeHHBIM auarao3oM BJIJI, rpymmy cpaBaenus — 25 gereit 6e3 BJIJI. IIpoBoammu
KYJNbTypallbHOE UCCIICIOBAHIE KUIICYHOW MUKPOOHOTHI C OIIEHKOW 001Ieil MUKpOOHOH 00CEMEHEHHOCTH U COJICPKaHHS
OCHOBHBIX IPEACTaBHUTENEH KHUIIEYHOr0 MHKpOOHOIIEHO3a. BhInosHeH aHanmu3 o-pazHooOpasust (uHaekchl llleHHoHa,
Cumricona, Yaol), B-pazHooOpasust (Bray—Curtis, NMDS), KOppeisiiMOHHBI U CETeBOW aHalu3bl, a TaKxKe
JIOTHCTUYECKasl perpeccus ¢ pacueToM oTHomreHui mancos (OR).

Pesyabratnl. Jletu ¢ BJIJ] xapakTepH30BaIHCh MEHBIIMM TeCTAI[HOHHBIM BO3PACTOM K 00JIE€ TSHKENIBIM TECUCHHEM
PECIUPATOPHOTO JUCTPECC-CHHIPOMA 110 CPAaBHEHHIO C HOBOpOkAeHHBIMU 0e3 BJIJ]. HesaBucumbiM (pakTopoM pucKa
passutust BJIJ] sBsiicss MeHbIIHIA TecTarmoHHEIN Bo3pacT (adjusted OR=0,62; 95% AN 0,46-0,83; p=0,002). Anamu3
TaKCOHOMHYECKOTO COCTaBA KUIIEYHOH MUKPOOHOTHI HE BBISBIII CTATHCTHUECKU 3HAYUMBIX Pa3IMIHiA MEXy TPYyIIaMu
[0 YacTOTE BBIABICHUS OOJBIIMHCTBA HCCICAYEMBIX MHKpPOOpraHm3MoB. OTMedYeHa TEHACHIHMSA K Oojiee 4YacToMy
oOHapyXeHHI0 Heremonutnaeckoi ¢ropsr y nmanuentoB ¢ BJIJ] (48,6% nporus 24,0%; p=0,065). KonndectBeHHbIe
IoKa3aTel MUKPOOHOH HArpy3KH, a TaKKe IMapaMmeTphl o- u -pa3Hoo0pas3ws CTAaTHCTUYECKH HE pa3IHdaliuCh MEXIy
rpymmamMu. BMecte ¢ TeM ceTeBOd aHaNMM3 MPOAEMOHCTPUPOBAN Ooyiee MEHTPAIN30BAHHYI0 H B3aWMOCBS3aHHYIO
CTPYKTYPY MHKPOOHOTO coobIiiecTBa KuiedHnka y faereii ¢ BJII, KiIr04eBsIME y3JIaMu KOTOPO# sBIsInch Bacteroides
spp., Enterococcus spp. u Staphylococcus epidermidis.

O6cy:xnenne. [loydeHHbIE JaHHBIE TIOKA3bIBAIOT, YTO pasButue BJIJ] B uccremyeMoit koropte B OOJNBINEH CTEEHU
ompenenseTcss KIMHWYECKMMH (akTOpaMH HEZOHOIICHHOCTH W TSKECTBIO PECIHPATOPHOW TOANCPKKH, UYEM
M30JIMPOBAaHHBIMHM TaKCOH-CHENN()UISCKUMH H3MEHEHHSAMH KHIIEYHON MHKpPOOHMOTEL. OTCYTCTBHE CTaTHCTHYECKH
3HAYMMBIX Pa3iIH4YUi M0 0- U B-pa3HOOOpa3ni0 HE HCKIIOYAeT POJHM OCH «KHIICYHUK—JIETKHE», MOCKOJIBKY CETEBOM
aHaIM3 BBISBIJI NEPECTPOMKY MHUKPOOHBIX B3aMMOJIEHCTBHH M Oojiee LHEHTPAIN30BAHHYIO apXUTEKTYPy MHKPOOHOTO
coobmectBa y aereit ¢ BJI/.

3aki0ueHHne. Y HEJOHOIIEHHBIX HOBOPOXKICHHBIX ¢ BJIJ He BBIABICHO 3HAUYMMBIX HU3MEHEHUI TaKCOHOMUYECKOTO
cOCTaBa M Pa3HOOOPa3Ns KMIIEYHOH MUKPOOHOTHI 1o cpaBHEHUIO ¢ eTbMu 0e3 BJIJ]. PasBuTue 3aboneBanus B 6onbiei
CTETICHN aCCOLMMPOBAHO C KIMHUYECKUMH (paKTOpaMy HETOHOLIEHHOCTH, TOTJa KaK N3MEHEHHS KHIIEYHO MUKPOOHOTHI
TIPOSIBIISIFOTCS] PEUMYIIIECTBEHHO OCOOEHHOCTSIMH CTPYKTYPbl MHUKPOOHBIX B3anMojieicTBHiA. [lonydeHHbIe pe3yapTaThl
MTOJITBEPKIAIOT MEPCHEKTHBHOCTh M3YYEHHS OCH «KWIIEYHHK—Jerkue» npu BJIJl u 000CHOBBIBAIOT HEOOXOIUMOCTH
JATbHEHWITNX WCCIEIOBAHWN C WCIOIB30BAHWEM MOJEKYISIPHO-TEHETHYECKNX METOAOB aHajH3a MHKpoOHOMa M
pactmpeHrueM BHIOOPKH.

KiroueBble cjioBa: OpoHXONETOUHAs IUCIUIA3Us, HEJAOHOIICHHBIE HOBOPOXKACHHBIC, KHINEYHas MHUKPOOMOTa, OCh
CKUIICYHUK—IIETKHEY», TUCON03, MUKPOOHOM.
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BPOHXOKIIEJIIK JUCITIASUAJATBI «IIHEK-OKIIE» OCI: AJIMATBI KAJIACBIHIAT'BI
HTAJIA TYFAH HOPECTEJIEPAIH IIIIEK MUKPOBUOTBIHBIH MUKPOBUOJIOT UAJIBIK
EPEKIIEJIIKTEPI

Aduandaesa A.A.', Uapucosa I''M.2, Emo6aesa /1.B.%, Koaockoba E.A %,
Pamasanosa B.A.*, Mycraguna K.K.*, Bynsiesa JI.B.*

1C.)K. Acpenouspos amuvinoazvr Kaz¥MY A.A.Lllopmanbaed amuvlHOazbl Hcaansvl UMMYHOL02UA Kagdeopachi,
Anmamet, Kasaxcman
2Qamamer Kanacel JICH "Kananeix peemamonocusanvix opmanvizel” [LIDKK KMK KIuHUKATbIK-OUASHOCIMUKALBIK,
3epmxanacsl
3[lepunamonozcus dcane bananap KapoOUOXupypeuscol Opmaibiebl
*C K. Acgpenouapos amvinoazor Kaz¥MY muxpobuonoaus, eupyconozus kageopacwl, Anmamol, Kazaxcman

Kipicne. bporxexnenik mucmasus (BO/]) HeoHaTOMOTHSIHBIH 63€KTi Mocenenepinin 0ipi 6ompin kara 6epexi. [llana Tyran
HOpecTeNep/Ii KyTil-0amnTay xoHe eMICY callaChIHIaFHI XKeTiCTiKTepre Kapamactad, O/ mamy XwuiJiri TeMeHaeMel OTHIp.
[mek MHKPOOMOMBIHBIH COMATHKAJIBIK MATOJOTHSJIAPABIH KalbINTaCybIHAAFbl (PYHKIMOHAJIBIK POJIi Typajibl KaHa
FBUIBIMH JI€PEKTep: 1IeK MUKPOOPTaHM3M/IEPIiHIH CalajblK JKOHE CAaHIIBIK KYPaMbIH aHBIKTAy OChI NAaTOJOTUSHBIH JAaMy
KayIiH OoJpKayFa MyMKIHIIK Oepeti.

3epTTEeymiH MaKcaThl iIICK MHKPOOHOTACHIH 3CPTTEYHIH KIACCHKAIBIK MHUKPOOHOJIOTHSJIBIK OIICIiH KIMHHUKAIBIK
TYPFBIIaH KOJDKCTIMII TOCUT peTiHAe MaiifanaHy MYMKIHIITIH aHbIKTay jkoHe BOJ] mamy kaymiMeH OailiaHBICTHI
MUKPOOTBIK MaTTEPHACPl alKbIHAAY.

3epTTey MaTepuaggapbl MeH Jfictepi. 3eprreyre AnMarel KanachlHmarbl [lepwHaTonorus koHE Oanamap
KapIHOXUPYPTHSCHl OpTasbIFbl MeH Ne3 KasaiblK HMEpHHATAIIBIK OPTAJBIKTBIH JKaHA TyFaH HOPECTENEpP MATOJIOTHSCHI
JKOHE KapKBIHIBI Tepamus OeriMIIeNepiHAe eM ajFaH 62 maja TyFaH HopecTe albIHAbL. Herisri Tomka OpoHXeKMHelik
mucioiasust (BOJ]) muarHo3sl Koitpurran 37 Oana, an cambICTBIpY MakcaThIHAarsl Tonka bO/] aHpikTanMaran 25 Oama
eHri3imi. Imex MHKpOOMOTachIHA MAKBUIABIK 3EPTTEy IKYPTi3LIiN, >Kalmmbl MUKPOOTHIK KOHTAMHHAIMS JCHTeii,
Ooudunodaxrepusiap, JakrodanmwLIIanap, KIOCTPUAMSIAP, SHTEPOKOKKTAp, OaKTepoMaTap, IIIeK TasKIIAChl JKOHE
cTauIIOKOKKTHI (topa meuiepi Oarananapl. ConbiMeH Karap o-aptypuinik (Llennon, Cumncon, Yaol unnekcrepi), B-
oprypminik (bpati—Kepruc unnexci, NMDS), KoppensuusuiblK Taugay koHe Toyekenaep KartbiHackiH (OR) ecemrei
OTBIPBIN JIOTUCTUKAIBIK PErpecCHsUIbIK Taiaay >KYpri3ingl.MHUKpOOTHIK KaybIMJACTBIKTarbl e3apa OailaHbICTapbl
JKEJTUTIK TaJay, OPTAIBIK TYHIHAEP/Il aHBIKTAY JKOHE Xa0-TaKCOHIAP bl aHBIKTAY.

3eprTey HoTHKeNEPi. BOJI Gap Hopectenep BO/I xOK jkaHa TyFaH HOPECTEIIEPMEH CaBICThIPFaH/Ia TOMEH I'eCTAIHSITBIK
KACIEH XOHE PECIMpPaTOpPIIbIK AUCTPECC-CHHAPOMHBIH HEFYPIIBIM aybIp aFbIMBIMEH cHmattanisl. O/ naMybIHBIH eH
MaHBI3IBI TOYEKeN (PaKTOPHI PETiHIe TeCTAlHsUIBIK JKacThIH TeMeHIr anpikTanas! (adjusted OR=0,62; 95% AN 0,46—
0,83; p=0,002). TakCOHOMUSUTBIK KYpaMbl TalAay MHUKPOOPTAHM3MICP/iH KONIILUTITiHIH aHBIKTATy JKUAUTr OOHBIHIIA
TONTAap apachblHAa CTATHCTHKAJIBIK TYPFBIIAH MaHBI3ABl  albIpMaIIBUIBIKTapAsl  kepcerneni. BOJ  ToObiHIA
TEeMOJINTHKAIBIK eMec (PIIOpaHbIH KHi aHBIKTay ypaici Oaikammst (48,6% kapcer 24,0%; p=0,065), amaiina MEKpOOTHIK
JKYKTeMe JIeHreli OOWBIHIIA fa alTapibIKTail aibIpMAaIIBUTBIKTAP aHBIKTaTFaH XOK (p>0,05). o- skoHe P-opTypiiiik
kepcetkimrepi bOJl GonybiHa OaiinaHbICTBI MUKPOOTHIK KaybIMJACTHIKTap/bIH allKbIH OOJiHYIH KepceTreai. Ajaiaa
xeninik Tangay bO/] ke3iHne ilek MUKpOOHOTBIHBIH 63apa OaiTaHbICKaH )KOHE OPTANIBIKTaHIBIPUIFAaH apXUTEKTYPAChIH
aHBIKTa b, OHBIH Heri3in Bacteroides spp., Enterococcus spp. xone S. epidermidis kypapi.

Tankpliay. AJBIHFaH JEpEeKTep 3epTTeNTeH KoropTaaa bOJl namysl inek MEKpOOMOTACKIHBIH )KEKE TAKCOHIBIK
e3repicTepiHeH repi mana TYybUTyMEH 0aillIaHbICThI KIIMHUKAIBIK ()aKTOPIApMEH KOHE PECTTMPATOPIIBIK KOJIIay
ayBIPJIBIFBIMEH KOOIpEK aHbIKTAIATHIHBIH KOPCETe . 0- XKaHE B-opTYpiIilik OOMBIHIIIA CTATUCTHKAIBIK MAaHbI3/IbI
afBIPMAaIIBUIBIKTAPIBIH 00IMayhl «IMIEK—OKIIe» OCIHIH POJiH XKOKKa MIBIFapMaibl, cedeoi sxeninik Tannay bOJ 6ap
Oananap/a MUKpOOTHIK ©3apa SpeKeTTeCYNIep/IiH KaiiTa KYpbUTybIH jKoHE KaybIMAACTHIKTBIH HEFYPIIbIM
OPTAJBIKTaH/ABIPBUIFAH APXUTEKTYPACHIH aHBIKTAIbI.

Kopoiteinasl. 5OJ1 6ap mana Tyran Hopectenepiae bOJl ok OananapMeH calbICTBIpFaHIa iEK MUKPOOHOTHIHBIH
TAKCOHOMMUSIJIBIK KYpPaMbl MEH SPTYPJILTITiH/e aliKbIH albIpMaNIbUIBIKTAp aHBIKTaNFaH koK. Hatmwkenep BO/] naMmybIHbIH
HETI3T1 IeTepMUHAHTTAPHI [1aJIa TyFaH/IBIKIICH OailTaHBICTHI KITMHUKAJIBIK (haKkTopIap eKeHiH, al MHKpoOnoTa e3repicrepi
QIICi3 KOHE JKEKeJNereH KYpPBUIBIMABIK TEHICHLIMSUIApD TYpiHAE KepiHeTiHiH aWKpHmanel. MuxpoobnoransiH bO/|
MaTOTEHE31H/IET1 POIIH HAKTHUIAY YIIiH MOJEKYJIaIbIK-TeHETHKAIBIK 9/IiCTEP Il KOJIIaHa OTBIPHII, 9pi Kapai 3epTreyiep
KYPTi3y KoHE 3epTTey ipiKTeMecCiH KeHEHTY KaxeT.

Tyiinai ce3mep: OpOHXOKIENIK MUCIUIA3UWs, MaNa TYBUIFAaH HOpECTe, ek MUKPOOWOTHI, MTUCOMO3, ilIeK-oKIe Oci,
HEOHATOJIOTUSI.
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THE GUT-LUNG AXIS IN BRONCHOPULMONARY DYSPLASIA:
MICROBIOLOGICAL CHARACTERIZATION OF THE GUT MICROBIOTA IN PRETERM
INFANTS FROM ALMATY

Abilbayeva A.A.", Idrissova G.M.%, Yelubaeva D.B.?, Koloskova Y.A.*,

Ramazanova B.A.*, Mustafina K.K.*, Bunyaeva D.V.*
Department of General Immunology named after A.A. Shortanbaev
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2Clinical and diagnostic laboratory, "City Rheumatology Center" of the Almaty Public Health Center,
Almaty, Kazakhstan
3Center for Perinatology and Pediatric Cardiac Surgery, Almaty, Kazakhstan
‘Department of Microbiology, Virology of Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Introduction. Bronchopulmonary dysplasia (BPD) remains one of the leading causes of chronic respiratory morbidity in
preterm infants. Growing evidence supports the involvement of the gut-lung axis in the pathogenesis of respiratory
diseases; however, data on the association between gut microbiota and BPD remain limited.
Purpose of study: to evaluate the utility of conventional culture-based microbiological assessment of the gut microbiota
as a clinically accessible approach for identifying microbial signatures associated with the development of
bronchopulmonary dysplasia in preterm infants.
Materials and Methods. A total of 62 preterm infants admitted to neonatal intensive care and neonatal pathology units of
perinatal centers in Almaty, Kazakhstan, were enrolled in the study. The BPD group included 37 infants diagnosed with
bronchopulmonary dysplasia, while the comparison group comprised 25 infants without BPD. Culture-based analysis of
the gut microbiota was performed to assess total microbial load and the abundance of major intestinal microbial taxa,
including bifidobacteria, lactobacilli, clostridia, enterococci, bacteroides, Escherichia coli, and staphylococci. Alpha
diversity (Shannon, Simpson, and Chaol indices), beta diversity (Bray—Curtis dissimilarity and non-metric
multidimensional scaling), correlation analysis, logistic regression, and microbial network analysis were conducted.
Network centrality measures and hub taxa were also identified.
Results. Infants who developed BPD had a lower gestational age and more severe respiratory distress syndrome than those
without BPD. Lower gestational age remained the strongest independent predictor of BPD development (adjusted OR =
0.62; 95% CI: 0.46-0.83; p = 0.002). Taxonomic analysis revealed no statistically significant differences in the prevalence
of most studied microbial taxa between groups. A trend toward a higher detection rate of non-hemolytic flora was observed
in infants with BPD (48.6% vs. 24.0%; p = 0.065). Quantitative analysis of microbial load among positive samples also
showed no significant between-group differences (all p > 0.05). Similarly, alpha- and beta-diversity analyses did not
demonstrate significant separation of microbial communities according to BPD status. However, network analysis revealed
a more interconnected and centralized microbial community structure in infants with BPD, with Bacteroides spp.,
Enterococcus spp., and Staphylococcus epidermidis serving as key hub taxa.
Discussion. The findings indicate that, in this cohort, BPD was driven primarily by clinical factors related to
prematurity and the severity of respiratory support rather than by isolated taxon-specific changes in gut microbiota. The
absence of significant differences in alpha and beta diversity does not exclude the relevance of the gut—lung axis, as
network analysis revealed reorganization of microbial interactions and a more centralized microbial community
architecture in infants with BPD.
Conclusions. No substantial differences in the taxonomic composition or diversity of the gut microbiota were identified
between preterm infants with and without bronchopulmonary dysplasia. These findings suggest that BPD development is
primarily associated with clinical factors related to prematurity, whereas gut microbiota alterations are relatively subtle
and are reflected mainly in the organization of microbial interaction networks. Further studies using high-resolution
molecular microbiome profiling and larger cohorts are warranted to clarify the role of the gut microbiota in the
pathogenesis of BPD.
Keywords: bronchopulmonary dysplasia; preterm infants; gut microbiota; gut—lung axis; dysbiosis; microbiome.

Beenenne. bponxoserounas aucriasus (BJII) (BHMT), y KOTOpbIX HE3PENOCTh JIETKUX
ocTtaeTcsi HaubOojee paclpoCTpaHEHHBIM U SIBJISIETCS] KpUTHIECKUM (DAKTOPOM.

TSOKEJIBIM XPOHUYECKUM 3a00JIeBaHUEM JIETKUX B mnocnennue roapl (Gokyc ucciaenoBaHUN
y HEIOHOILIEHHBIX JeTel, 0COOEHHO C HU3KOM CMECTUJICS C MCKJIKOYUTENBHO PECIUPATOPHBIX
maccod mpu poxaeHuu[1-2]. Hecmotps Ha ¢akTopoB, BnustonMx Ha pasButue bJIJ], Ha
BHEApPECHUE COBPEMEHHBIX cTpaTerui CUCTEMHBIE, a HMEHHO OChb “KHMIICYHHUK-
peCIpPaTOPHON MOJAEPKKU U CypPaKTaHTHOU nerkue”[3]. KuieuHuk u JIerkue UMeroT oo1ee
Tepanuu, dYactoTa BcTpedaemoct bBJIJ[ He AMOPHOTIOTUYECKOE MPOUCXOKICHHE, a
CHIDKAETCS, YTO OOYCJIOBIEHO BBDKHBAaHUEM JIBYHAlpaBJ€HHasi  CBSI3b ~ MEXKIYy  HUMHU
JIETed C AKCTpPEMaJbHO HU3KOM Maccoil Tesa peanu3yeTcsi 4epe3 MUKPOOHBIE METaOOJIUTHI,

CHUCTEMHBII MMMYHHBIM OTBET U MUIPALUIO
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UMMYHHBIX KJeTOK.[4]. [Ipu 3ToM MUKpOOHOTA
KHUILIEYHHKA HEJOHOIICHHBIX JIeTell HUrpaer
BOKHEUILIYIO pOJIb B MOAYJSIUU JIETOYHOT'O
MMMYHHOTO OTB€Ta, TIJ€ B OTJIMYHE OT
JIOHOILIEHHBIX HOBOPOXKJIEHHBIX, TPAECKTOPUS
(GbopMUpOBaHUS KHUIIEYHOTO MHKpOOHOMa Yy
HEJIOHOIIICHHBIX JIETeH 4acTO XapaKTepU3yeTcs
«3a/1eP>KKOM Pa3BUTHS» WU AUCOUO30M.

Hecmotps Ha MMEIOIIHNECS JTAaHHBIE,
MEXaHHU3MBI, MOCPEICTBOM KOTOPBIX TUCOMO3
KHIIIEYHUKA CrocoOcTByeT mnartoreHe3y bJIJ]
yepes OCh “‘KUIICYHHUK-JIETKHE, HW3yYCHBI
HenocTaTtoyHo. [loHMMaHWe  KaueCTBEHHO-
KOJIMYECTBEHHBIX XapaKTEPUCTHK MUKPOOHOTHI,
kak npeaukropoB bBJIJI, wHeoOxommmo st
paHHell cTpatudukanuu pucka U pazpaboTKu
HOBBIX TEPANEeBTUYECKUX IMOIXOJI0B, BKIIOYAs

UCIIOJIb30BaHUE IpOOHOTUKOB u
IIEPCOHAIIN3UPOBAHHYIO HYTPUTUBHYIO
MOAJEPHKKY.

Hecmotps Ha pactymiee 4uciio MeTareHOMHBIX
UCCIIEIOBAaHUM  KUIIEYHOW MHUKPOOUOTHI Y
HEJOHOILIEHHBIX JIeTel, OONBIINHCTBO U3 HHUX
OCHOBAHO Ha BBICOKO3aTPaTHBIX MOJIEKYJISIPHBIX
TEXHOJIOTHSIX, OTPAaHUYECHHO IPUMEHHMBIX B
PYTUHHOW IPAaKTUKE OTAEICHUN WHTEHCUBHOU
Tepanuy  HOBOPOXKICHHBIX, OCOOEHHO B
YCIOBHUSAX CTPaH €O CpPEJHUM YpPOBHEM
noxona[5]. B To ke Bpems KIMHHYECKas
3HAYUMOCTD paHHEn KYJIbTYpaabHON
XapaKTEPUCTUKN KHMIIEYHOW KOJIOHU3ALNH, KAK
MOTEHIMAJILHOIO MapKepa JAUCOMOTHYECKUX
caeuroB npu BJIJ[, ocraercss HemOCTaTOYHO
n3y4yeHHON. B Hacrosiee BpeMs NaHHBIE O
paHHEN  KyJbTYypaJlbHOM  XapaKTepPHUCTUKE
KHUIIEYHOW MMKPOOMOTHI y HEJOHOIIEHHBIX
nered ¢ BJIJ] ocrtaroTcs OrpaHUYEHHBIMH,
oco0OeHHO B cTpaHax LlenTpanbHoil A3un.
Ieab NaHHOIO HMCCIEAOBAHHUS: OIPENEIUTH
BO3MOKHOCTb HCIIOJIB30BAHUS KIIACCUYECKOTO
MHUKpPOOHOJIOTMYECKOTO METO/la MCCIEeI0BaHuUs
KUIIEYHOW MMKpPOOMOTHI, KaK KIMHUYECKU
JOCTYITHOTO  TOAXO0JA, JJIA  BBISBICHUSA
MHUKPOOHBIX IaTTEPHOB, ACCOLMUPOBAHHBIX C
puckom BJI/I.

MarepuaJjbl 1 METOABI

Jluzatin uccneoosanusl.

Ot0 HaOJIr01aTeNIbHOE HCCIIE0BaHUE,
HaIlpaBJICHHOE HAa BBISBICHUE MOTEHIMAIbHBIX
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accolMalMi  MEXIy paHHEH  KHILEYHOHN
KoJIoHM3auuer u  pasButuem  BJIJI ¢
UCTIOJIb30BaHUEM KJIACCUYECKOI0
MUKpPOOHOJIOTUYECKOTO  METOoJa  HM3y4YeHHus
cocTaBa MUKPOOUOTHI KHIIIEYHUKA.
Uccnenosanue onodbpeno JIKb KasHMY umenn
C.A. ActhenmusipoBa (mporokon Nel9(155) or
30 centsOps 2024 roma). B wuccnepoBanue
BKJIIOYAIM JIeTed, pOAUBIIMXCS MeHee 37
HEZeNU TecTallii B OTACJICHUSX WHTCHCHUBHOU
TEpaIruy U NaTOJIOTUK HOBOPOXKIEHHBIX LleHTpa
MEPUHATOJIOTUA U JIETCKOM KapAWOXUPYPTHUH,
rOpPOJCKOT0O IepuHaTtagbHOro meHrpa Ne3 r.
AnMarsl.

Kputepnu BKIIOUYEHUS B MCCIEIOBAHUE: JETH,
pOXKIeHHBIE A0 37 HENeNnHu recTallu, HaJudue
obOpasna ¢ekanwii Ha 3 CYTKH JKH3HH U
KIIMHUYECKUX JAaHHBIX C  YCTaHOBJICHHBIM
auarnoszom BJIJI.

Kputepuu uckimouenus: netu nocie 37 Heaenu
recraluy, OTCyTcTBHE oOpasina ¢exanwii Ha 3
CYTKH >KU3HH.

Jwnaruos “OpOHXOJIETOYHAS JTUCTIIa3us’”’
BBICTABIISJIM HA OCHOBaHUU KpuTepueB National
Institutes of Health (NIH), 2018 roxza c yuetom
JUTUTETTLHOCTH KUCIOPOAHOMN Teparnu U YpOBHS
pecnupaTopHOR MOJJECPIKKU.
OU3NOTOTUYECKUM MOATBEPIKICHUEM HATUYUS
BJIJI cnyxuin TecT OTMEHBl KHCIOPOJa Ha
OCHOBaHMM PEKOMEHJAlMiH AMEpUKAHCKOTO
oO11ecTBa neguaTpoB.

baxmepuonozuueckue uccnedosanus.

B kauectBe wMaTepuana JUisl HCCIEIOBaHUS
UCMOJIb30BAIH (PeKATUN HEJJOHOIICHHBIX JIETeH,
MOJIydeHHbIE Ha 3 JI€Hb JKM3HU. 3aTeM HUX
JMOCTaBIsUIM B JIabopaTopuio  Kadeapsl
MukpoOuonoruu, Bupycojorun  KazsHMY
umenu C.JI. Achenausposa.

Jnst  uccnenoBaHMs UCIOJB30BAIM  CBEXKHE
oOpa3upl  (ekanuif,  JOCTaBICHHbIE B
OaKTEepUOJIOTUYECKYIO JTa0OPaTOPHUIO B TEUECHUE
1-2 dvacoB mocrme 3abopa  MaTepuaia.
[ToaroroBky MaTepuasna u 0aKTepHOJIOTHIECKOe
UCCIIE/IOBAaHUE TPOBOAMWIM  KOJMYECTBEHHBIM
KyJIbTypaJIbHBIM METOJIOM C HCITOJb30BaHHEM
MOCJIEI0BATENbHBIX JECSITUKPATHBIX
pa3BeneHui (pucyHok 1).

JINGOPATOPHAA MEWULIMHA
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®ekanuu, 1 rpamm

»

cpena Ammueca c yrnem

Oy

Arap ans knoctpugumn

Arap ans

BGakTepon
Ao

Arap ans 6ucdmaobakrepun

Pucynok 1 — Cxema MUKPOOHOJIOTHYECKOTO UCCIICAOBAHUS (DeKaTHil HETOHOIICHHBIX JeTel

JIns mpUrOTOBJIEHHSI UCXOJHOTO pa3BeAeHus |
rpaMM (QeKanuii TOMelald B CTEPHIbHYIO
CTYNIKY, J00aBmsiiu 9 M CTEPUIBHOTO
(U3MOIOTHYECKOr0 pacTBOpa M TIIATEIBHO
TOMOTE€HU3UPOBANIN A0 MOTYYEHHS OTHOPOIHON
CYCIIEH3MM, COOTBETCTBYIOIEH DPAa3BEACHUIO
107 Hanee TOTOBHJIN CEpUI0
MIOCJIEA0BATEIBHBIX JIECSITUKPATHBIX
pa3BeAeHUN 10 1071°-10712 B CTEPHIIBHBIX
mpobupkax, comepkammx 1o 4,5 wn
(hU3MOJIOTHYECKOTO pacTBOpA.

IloceB  Marepmana  OCYyIIECTBIISUIA  Ha
CEJIEKTUBHBIE " g depeHInaIbHO-
JUAarHOCTUYECKUE MHUTaTellbHble cpenbl. Jlis
BBISIBJICHHSI JIAKTOOAIIMIUT UCIIOJIb30BATIU CPEAY
MRS, Ha koTopyro HaHocwiun 1o | karuie
COOTBETCTBYIOIIMX pa3BeAeHUN (eKaTbHON
cycneHsuu. Jist KyIbTUBUPOBAHUS aHA3POOHON
MUKpOQUIOpPHl ~ MPUMEHSUIM  cpeny s
KIOCTpUANA W cpeny s OubumoOaKTepHid.
Cpeny mnst ouduaobakTepuid UCIONB30BATIH B
pacriaBieHHOM U oxyaxkaeHHoM jo 50°C
COCTOSTHUH.

21

Jns  BeigBneHuss rpuboB  poma Candida
nposoawiu noces 0,1 M Marepuana Ha cpeny
Cabypo. Jms  omenkun  adpoOHOM |
(baKyabTaTHBHO-aHA’POOHON MUKPO(DIOPHI
BBITIOJIHSUIM TIOCEBBI Ha MSCO-TIEITOHHBIN arap
(MITA), arap OH710, KpOBSIHOH arap, KeJITOYHO-
costeBoii arap (JKCA), )KenTouHO-3CKYIMHOBBIN
arap 11s S5HTepoKokKoB (JKDA). IIpobupku co
cpemor st KIoCTpuaui, oudumodakrepuii u
qamku co cpenoi MRS wunkyOupoBanu B
aHA’POOHBIX YCIOBUAX mpu Temneparype 37°C
B TeueHue 3—5 cyrok. Yamku [Terpu ¢ Cabypo
arapomM KyJabTUBHpoBanu 48 yacoB pu
temniepatype 37°C. IloceBbl Ha TJIOTHBIE
NUTaTeNbHbIE Cpelbl HMHKYOMpOBAIM IpHU
temneparype 37°C B TeueHue 24 4acos.

[locne wuHKyOamuu  MOACYET  BBIPOCHIMX
KOJIOHUH MpOBOJWIM  C YYETOM CTENEHU
pa3BecHUS Marepuaia. KonunuectBo
MHUKpPOOPTraHNU3MOB BbIpaXkajiu B
KOJIOHHEOoOpa3ylolux eAIWHULAX Ha TIpaMM
bexanuit (KOE/T). Nnentudukarmio
BBIJICJICHHBIX MHUKPOOPTraHu3MOB



| No2 (52) 2026

OCYILIECTBIISIIH 1o MOP(OJIOTHUECKUM,
KYJIbTYPaJbHBIM U OMOXUMHUYECKUM CBOWCTBaM
B COOTBETCTBUU co CTaHJIaPTHBIMU
0aKTepUOIOrMYECKUMU METOJaMHU.
Cmamucmuyeckue ucciedo8anus
Cratuctuueckas o0OpaboTka JTAHHBIX
npoBogmiack B cpexe Google Colab ¢
HCIIOJIb30BaHUEM f3bIKa MPOTPaMMHUPOBAHUS
Python (Bepcus 3.x) m Oubmumorexk pandas,
numpy, scipy, statsmodels, scikit-learn, scikit-
bio, matplotlib u seaborn.

KonunuecTBeHHbIe MOKazaTeNny MPOBEPSIINCH Ha
HOPMaJIbHOCTh pacnpezeneHus c
ucrnons3oBanueM kputepus lllanupo—Ywuika.
[Ipy HOpManbHOM pacHpeleleHUd JaHHbIe
MIPEJICTABIISUIUCh B BUJE CPEIHEr0 3HAUCHUS U
CTaHJAapTHOrO OTKJIOHeHHs (M=SD), npu
HEHOPMAJIbHOM pacCIpelelieHu: - B BHJE
MeMaHbl U1 MEKKBapTUIbHOrO HHTEpBaia (Me
[Q1; Q3]).

Jliis cpaBHEHMSI KOJTMYECTBEHHBIX IOKa3aTesen
MEXAYy JBYMS HE3aBHCHUMBIMU TpYIIaMu
npuUMeHsIcs Kkputepuid Manna—Yurau. Jlns
CpPaBHEHUS  KaTerOpUajbHBIX  IEPEMEHHBIX
UCIOJIb30BaIM Kputepuii y* [lupcona u TOUHbBIN
kputepuii dumepa Npu 0KUAAEMBIX 4aCTOTAX
MeHee 5.

Hnst OLIEHKH CBSI3HU MEXKITY
MUKPOOMOJIOTHYECKUMHU  TIOKA3aTelsiMu |
pa3BUTHEM OpOHXO0JIETOYHOM IUCIUIa3UHA

BBIITOJIHSUICS.  JIOTUCTUYECKUNA PETrPECCUOHHBIN
aHaJM3 ¢ pacyeToM oTHouleHus maHcoB (OR) u
95% noseputenpHOro MHTEpBaa (95% JAN).
JUis CTaTUCTHYECKMX pPAacyeTOB MUKPOOHOTHI
pesyabTatel ¢ KOE/r mepeBogunu B
Jorapu(pMsl.

0-pa3HOOOpa3ne MHUKPOOMOTHI OIICHUBAIU C
ucnosp3oBaHueM uHaekcos lllenHoHa (oneHka
o0miero pa3zHooOpasus MUKpPOOHOTHI),
Cumriicona (ouenka JOMUHHUPOBAHUS
OTJIENbHBIX MUKPOOPraHu3MoB) 1 Yao (oreHka
npearnojgaraeMoro  OorarctBa  MHKPOOHOTO
COO0OIIIECTBA C YUETOM PEIKUX TakCOHOB). bera-
pa3HooOpa3ue uccie10Balii Ha OCHOBE HMHJIEKCa
Bbpes—Kepruca ¢ nocnenyromieit Bu3yainuzamuen
METOJIOM  HEMETPUUYECKOTO0  MHOIOMEPHOIO
mkanupoBanust (NMDS).
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J1J1s OLIEHKH pa3inyuil CTPYKTYpbl MUKPOOUOTBI
MEXIy TpyNIamMH HCHOJIb30BATH  METObI
PERMANOVA, ANOSIM u PERMDISP ¢ 999
NepecTaHOBKAMHU.

s KOHTPOJIS JIOYKHOTIOJIOKHUTEIbHBIX
pe3yNbTaTOB MpPH MHOXKECTBEHHBIX TaKCOH-
cnenu(uyeckux  CpaBHEHUSAX  MPHUMEHSIIN
koppeknuto  benmkamuan—Xoxoepra c
pacueTom 4aCcTOTBI JIOKHBIX
cpabareiBanmii(FDR). Craructudecku
3HAUUMbIMU cunTanu 3HaueHus q<0.05.

J171st BBISIBIIEHUS KJIFOUEBBIX MUKPOOPTaHU3MOB,
cBa3aHHbIX ¢ bBJIJ[, Obuta mocTpoeHa ceTh
COBMECTHOM BCTPEUAEMOCTHU
MUKpPOOPTaHW3MOB. AHalM3 TOIMOJOIMH CETU
OPUMEHUIIU ISl ONpEeAeNiCHUs] ILEHTPabHBIX

MHUKPOOPTaHU3MOB.
Jis  BceX pacyeToB  pa3iMuUs  CUUTAIH
CTaTUCTUYECKU 3HAaUMMBbIMU T1pH P < 0.05.
Pesyabrarsl

1. Knrunu4yeckasi XapaKTepUCTHKA BbIOOPKH
nauueHToB ¢ bJI/ u 6e3 bJI

Halop manueHToB OCyIIeCTBIISIIN C STHBAPS IO
nexkabpr 2025 roma. B wuccnemoBanme ObLIO

BKJIFOUECHO 62 HEJIOHOIIEHHBIX
HOBOPOXKJEHHBIX, M3 KOTOpeIX y 37 (59.7%)
BITOCJIC/ICTBUH  pa3BUIIaCh  OPOHXOJIErOYHas

mucruiazus (bJIJ]). MenuanHslii cpok recranuu
Bceil KoropThl coctaBui 28 [27-30] Hexmens,
Me/MaHHasi Macca Teljla Ipu poxkaeHnu - 993.5
[776.5-1467.5] r. PacnpenencHue 1o Moy
ObLTO paBHOMEPHBIM: TI0 31 pebeHKy MY CKOTO
1 5KEHCKOTrO I0J1a.

Henonomennnie JIETH c BJI/
XapaKTepU30BaIHChH MEHBIIIUM CPOKOM
recraiuu, 0ojiee HU3KOM Maccoi U ATUHOM Tena
IpU pOXKIEHUU, a Takxke Oonee HHU3KUMU
MoKa3aTesiMi 1o mkane Anrap Ha 1-i u 5-i
MHUHYTaX >KA3HU 1O CPABHEHHIO C TAI[MEHTaAMU
6e3 BJI/I (Tabmuma 1). Kpome Toro, B rpymre
BJIZl ormevamach 3HAYMUTENBHO OOJBIIAS
MPOJIOJKUTENbHOCTh HCKYCCTBEHHOMU
BeHTwsimu Jerkux (MBJI) u pecriupaToproit
noanepxku CPAP.
[TogpoGHOE cpaBHEHHE
mpecTaBiIeHo B Tabmuie 1.

MEXIy Tpynmnamu

JINGOPATOPHAA MEWULIMHA
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Ta6auna 1 - Kimuanko-gemorpadudeckas XapakTepuCTHKa HETOHONIEHHBIX HOBOpOkIeHHBIX ¢ BJIJ] u 6e3 BJI]I,

(Me [Q1; Q3])

IlokazaTens BJIJI ectp BJIJI et p-
JOCTOBEPHO
CTh
Cpok recranuu (Heesu) 27 [26;28] 30[29;33] <0.001
BEC TIPH POXKICHUH (TPaMM) 910[690;1130] 1480[1200;2100] <0.001
JUTMHA TeJa IPU POKIACHUH (CM) 33 [30;35] 40 [37;43] <0.001
miKajga Anrap npu poxJIeHUH Ha 3[2:4] 51[4;6] 0.0002
1 MunyTe
mKaga Anrap npu poxJaIeHHH Ha 5 [4;6] 7[5;7] 0.0004
5 MHUHYTE
mikaiga CunbBepMan Ha 1 MUHYTE 8 [7;8] 7[6;8] 0.1146
mkaiga CuibBEpMaH 5 MUH 81[8;9] 81[7;9] 0.3134
KONM4ecTBO AHe Ha UBJI 24 [14;37.5] 410;9] <0.001
xosmmuecTBo nuei Ha CPAP 8.5[4.25;17.75] 3[2;5] 0,0004
Ha KaKo JIeHb KM3HU MEPEBEICH Ha 1[1;1] 1[1;1] 0.9605
NBJI
Ha KaKO¥i JIeHb KU3HU MEPEBe/ICH Ha 18.28 [10;26.6] 4[1;8] <0.001
CPAP
HeoHnaransHbIi cercuc 9 (24.3%) 0 0.0082
BuyTpuyTpoOHas THEBMOHHSI 27 (72.97%) 23 (92.0%) 0.056
UBJI-accoiuupoBaHHasi THEBMOHUS 10 (27.02%) 0 -
SHBK 0.102
1 crenenu 5 (13.5%) 0
2 cTeneHu 2 (5.4%) 0
3 crenenun 1(2.7%) 0
Het P/IC 6 (16.2%) 6 (24.0%) 0.0106
PAC: 1 crenens 2 (5.4%) 7 (28.0%)
PIC: 2 crenenn 11 (29.7%) 8 (32.0%)
PAC: 3 crenenn 18 (48.6%) 3 (12.0%)
CreskeHHOE IpyTHOE MOJIOKO 21 (56.8%) 19 (76.0%) 0.2976
CMeraHHOE BCKApMITHBAHUE 13 (35.1%) 5 (20.0%)
HcKyCCTBEHHOE BCKApMITUBAHHUE 3 (8.1%) 1 (4.0%)

rpymme BJIJI, Torna xak cpenu nereit 6e3 BJI/I
ciaydau cericuca He HaOmoganuchk (p=0.0082).
AmHanoruyso, HBJI-accounnpoBaHHas
MTHEBMOHMUS BBISIBIISUIACH TOJIBKO Y TAIIIEHTOB C
BJIZ (16.1%; p=0.0056).

Y  mammenTtoB ¢ BJIJI Takxke  yarie
PETUCTPUPOBAIIUCH TSKEJBIE PECHUPATOPHBIE
HapylieHuss U WHQEKIHOHHBIC OCIOKHEHUS
HEOHATaJIbHOT'O nepuoa. Yacrora
HEOHATAJIbHOT'O cercuca cocraBmiia 24.3% B
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AHanu3 CTeneHW TSHKECTH PEeCHUpaTOPHOTO
JTUCTPECC-CUHIpOMA (POC)
MPOJIEMOHCTPUPOBAJI CTATUCTUYECKHU 3HAUUMBbIE
pasnmuuus mexay rpynmamu  (p=0.0106). VY
nereii ¢ BJI/] 3HaunTensHO Yarie HabIr0aaICh
msokensie  dopmel PIIC: PIC 11l crenenu
peructpupoBaics y 48.6% mauuento ¢ BJIJ]
npotu 12.0% B rpynne 6e3 bJIJI. Hamporus,
PIC 1 crenmenu wamie BCTpeyayicsi Cpeau
HoBopoxxaeHHbIX 0e3 BJIJ[ (28.0% vs 5.4%).
[lTonyyeHnnble naHHBIE CBUJIETEIBCTBYIOT O
ces3u  BJIJI ¢ ©Oonee TSOKENIBIM TEUYCHHEM
pecnupaTopHON HEIOCTATOYHOCTH B paHHEM
HEOHATaJILHOM TMEPHOJIE.

CTaTUCTUYECKH 3HAYUMBIX Pa3INudil 10 THITY
BCKapMJIMBaHUS MEX/1y IPYIIIaMH BbISIBICHO HE
obuto. B obeux Trpymmax —mpeoOiiagaio
HCIOJIb30BaHUE CLIEKEHHOTO ITPYTHOTO MOJIOKA.
2. KauecTBeHHO-KOJIMYECTBEHHbINi  COCTAB
MHKPOOHMOTHI NPH PaHHEHl KOJOHM3AIUN
KHIIEeYHHKA HeIOHOMEHHBIX

(OTU3VONYAbMOHOAOTMA 24
IIppu  cpaBHUTEIBHOM  aHaIM3€  YacCTOTHI
BBISIBJICHHMS. ~ OTACIBHBIX  IIPEICTaBUTENICH

KHUIIEYHOH MHKPOOMOTHI Y HEJOHOIICHHBIX
HOBOpoXAeHHBIX ¢ bBJIJIl wu 6e3 BJI/
CTAaTHCTUYECKU 3HAYMMBIX Pa3IHYuii BBISBICHO
He Obu10 (Tabmuma 2).

Haubonmee wacto B  obeux  rpymmax
onpenensiuck Bacteroides spp., Enterococcus
spp., Lactobacillus spp. u
KOaryjia3oHeraTHBHbIC CTapUIOKOKKH.
HecmoTpss Ha OTCYTCTBHE CTaTHCTHYECKU
3HAYUMBIX pa3U4Uidl TOCJIe KOPPEeKIHH Ha
MHO>KECTBEHHBIC CpaBHCHHUS METOJIOM
benmxamunn—Xox0epra, y nanueHTo ¢ BJIJ]
OTMEUaach TEHJACHIUS K 0Ooee BBICOKON
94acTOTE BBISIBICHUS HETEMOJIUTHYECKON (IIOpHI
U KO0Aaryjaa3omoJOKUTEIBHBIX CTA(QUIOKOKKOB,
TOT/Ia KaK JIAKTO30IOJIOKUTENBHBIE EScherichia
coli HeckOJIbKO Yalle BBISIBIISIMCH B TPyIIe 0e3
BJIJ1 (Ta6auma 2).

Tabauna 2 - YacTora BCTpeuaeMOCTH OTAEIBHBIX POJOB MUKPOOPTraHU3MOB Yy HETOHOLIEHHBIX HOBOPOXKIAEHHBIX ¢ BJIJI

u 6e3 BJIJ], abc (%).

MukpoopranuszMbl BJIA Her BJIJ HeckoppexktupoBannoe CkoppekTHpo-
p-SHa‘IGHI/IG BaHHOC
(J-3Ha4YCHHUE
(c mompaBKoii Ha
FDR)
Heremonmurnyeckre KOJOHHN 18 (48.6%) 6 (24.0%) 0.0655 0.3275
Bifidobacterium spp. 6 (16.2%) 3 (12.0%) 0.7282 0.8499
Lactobacillus spp. 17 (45.9%) 11 (44.0%) 1.0000 1.0000
Clostridium spp. 15 (40.5%) 13 (52.0%) 0.4405 0.8499
Enterococcus spp. 20 (54.1%) 16 (64.0%) 0.6004 0.84999
Bacteroides spp. 25 (67.6%) 20 (80.0%) 0.3870 0.8499
Lac- Escherichia coli 9 (24.3%) 5 (20.0%) 0.7649 0.8499
Lac+ Escherichia coli 10 (27.0%) 12 (48.0%) 0.1103 0.3677
Fungal flora 0 (0.0%) 0 (0.0%) - -
Staphylococcus 18 (48.6%) 11 (44.0%) 0.7982 0.8869
KoaryJjiazoorpuia-
TCJIbHBIC
Staphylococcus 4 (10.8%) 1 (4.0%) 0.6398 0.8499
KOoaryJia3oroJJ0XKHu-
TCIIBHBIC
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I'pubsr  poma Candida B wucciexyemom
MaTepuaie HE BBISABISUIUCH HU B OJHOH U3
UCCIIETyeMbIX TPYIII.

[Tocne  koppekuMM Ha  MHOYKECTBEHHBIE
cpaBHeHusi Bce FDR-ckoppekTupoBaHHbBIE (-
3HAUYEHUS MIPEBBIIIATIN 0.05, 4TO
CBUETEIHCTBOBAJIO 00 OTCYTCTBUU
HE3aBHCHMBIX  CTATUCTHYECKH  3HAYMMBIX
pasIuuuil MeX1y UCCIeTyeMbIMU TAKCOHAMH.

ND2 (52) 2026 |

KonnyecTBeHHbIN aHaNM3 MUKPOOHOU
HArpy3Kd MPOBOJUIICS TOJBKO Cpeau 00pasioB
C TIOJIOXKHUTEIBHBIM POCTOM COOTBETCTBYIOIIETO
MUKpPOOPTaHU3Ma. 3HAYUMBIX Pa3IUYUld  TI0
YPOBHIO 00111e#i MUKpPOOHON 00CEMEHEHHOCTH U
KOJIMYECTBEHHOMY COJIEPIKaHUIO  OTACIbHBIX
TAKCOHOB MEXIy TPYIIaMH HEIOHOIICHHBIX
nereii ¢ BJIJl m 6e3 BJIJ] BbIsABIEHO HE OBLIO
(Tabmuma 3).

Ta6auna 3 - KonnuecTBeHHBIH cOCTAB MUKPOOHOTHI HETOHOIICHHBIX HOBOPOXKACHHBIX, Me[min-max].

MukpoopranusMbl BJIJ Her BJIJ HeckoppextupoBa | CkoppeKTHpOBaHHOE (-

HHOC p-3HA4YCHUC 3HA4YCHUC (C HOHpaBKOﬁ
Ha FDR)

O61ee MUKPOGHOE 0.16 0.15 [0.10-0.19] | 0.9002 0.9488

YHCIIO [0.05-0.20]

Heremonurnueckue komonnn | 0.16 [0.10-0.20] | 0.14 [0.07-0.17] | 0.1085 0.5066

Bifidobacterium spp. 0.28 [0.28-0.28] | 0.28 [0.11-0.28] | 0.2386 0.5249

Lactobacillus spp. 0.20[0.11-0.28] | 0.17 [0.11-0.28] | 0.7201 0.8801

Clostridium spp. 0.25[0.11-0.25] | 0.25 [0.12-0.25] | 0.9488 0.9488

Enterococcus spp. 0.16 [0.07-0.20] | 0.17 [0.11-0.21] | 0.1424 0.5066

Bacteroides spp. 0.16 [0.10-0.25] | 0.17 [0.05-0.21] | 0.1431 0.5066

Lac- Escherichia coli 0.15[0.07-0.20] | 0.14[0.11-0.17] | 0.5922 0.8801

Lac+ Escherichia coli 0.14 [0.05-0.20] | 0.11 [0.05-0.20] | 0.4069 0.7459

Staphylococcus 0.16 [0.07-0.19] | 0.14 [0.05-0.20] | 0.1842 0.5066

KOaryJia300TpuIia-

TCJIIbHBIC

Staphylococcus 0.08 [0.05-0.15] | 0.09 [0.09-0.09] | 0.7168 0.8801

KOaryJa3onoJjoKu-

TCJIBbHBIC

[TokaszaTenu oOmieit MHUKpPOOHOI FDR-xoppekuun Bce pa3auuusi OCTaBalIKCh

00CEeMEHEHHOCTH, a TaKke YpOBHHU CTaTUCTUYECKU He3HaunMbIMHU (Bce q>0,05).

Bifidobacterium spp., Lactobacillus spp., 3. Dkoronuyeckas XapaKTepUCTHKA

Clostridium  spp., Enterococcus  spp., COCTOSIHMSI MHKPOOMOTHI KHIIEYHHKA Yy

Bacteroides spp., Escherichia coli wu HEeIOHOIIEHHBIX HOBOPOKIeHHBIX

cTa(hUIOKOKKOBOM (hIIOpHI OBLTH COMOCTaBHUMBI
Mexnay rpynnamu. Haubonee BbIpakeHHas
TEHACHLINSA Habro1a1ach JUIS
HEreMOJIMTUYECKON (PIIophl, KOIMYECTBEHHBIN
YPOBEHb KOTOpPO OBUI HECKOJIBKO BBIIIE Y
maruenToB ¢ BJIJ[, omHako cTaTHCTUYECKOM
3HAUYUMOCTH pasznuuus He pocturiau. Ilocme
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[Ipu ananuse o-pa3sHOOOpa3vs KHIIEYHOH
MUKPOOHOTBI ~ CTAaTHCTUYECKH  3HAYMMBIX
pa3auuuii MeXay TPYNIaMU HEJOHOIIEHHBIX
nerert ¢ BJIJl u 6e3 BJIJ] BeIsiBIEHO HE OBLIO
(Tabnuua 4).
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Ta6auna 4 - [Tokazarenu o-pazHooOpas3wsi KUIICIHOW MUKPOOHOTH Y HEIOHOIICHHBIX HOBOPOXKIEHHBIX ¢ BJIJ] 1 6e3

BJIJI, Me [Q1-Q3]

Wnnekcer o- Hetu ¢ BJIJT [Hern 6e3 BJIJT P-ZIOCTOBEPHOCTH
pasHooOpa3ust

llennon 1.58 [0.00-2.09] 1.48 [0.00-1.99] 0.2057
Cumricon 0.78 [0.00-0.86] 0.73 [0.00-0.85] 0.3105

Yaol 6.00 [1.00-9.00] 5.00 [1.00-9.00] 0.2852
3navenusi unHaekcoB lllennona, Cumriicona u Ananus B-pazHooOpazus KUIIEYHOM
Yaol ObLTH COIIOCTaBUMBI MEXKITY MUKpOOMOTHI HAa OCHOBE HWHJEKca bpes—
HCCIeAyEeMbIMU rpyIIaMH, 4TO Kepruca He BBISIBUI OTYETIIMBOIO pa3/ieieHuUs
CBUJIETEIBCTBOBAJIO 00 OTCYTCTBUH MUKpPOOHBIX COOOIIECTB MEXAy TpyIlIaMu
BBIPAKEHHBIX paznuuit B o0rem HenoHoImeHHBIX AeTeli ¢ BJIJ] m 6e3 BJI/]

pa3HOOOpa3uM W MPEANoaracMoM OOraTcTBe
MHKPOOHOTO COOOIIIECTRA.

(Pucynox 3).

NMDS (Bray-Curtis)

0.6

0.4 4

0.2 1

0.0 1

NMDS2

Group_Label
® Herba4
BNA

T
0.0

0.2 0.4 0.6

NMDS1

Pucynok 3 - NMDS-opnuHanus KUme4Ho MUKpOOHOTHI HEJJIOHOIICHHBIX HOBOpOoxAeHHBIX ¢ BJI/I u 6e3 BJIJ] Ha
ocHoBe guctaniuu bpes—Kypruca

Pesynbratet PERMANOVA  Takke  He
IIPOJIEMOHCTPUPOBAIIU CTaTUCTUYECKHU
3HAYUMBIX  pa3Iuuuil  oOmel  CTPyKTYyphl

MHUKPOOHOTO coo0O0IIecTBa MEXIy TIpyHnaMu
(pseudo-F = 1.43; R?>=0.028, p = 0.222). Ananu3
cxoacrBa (ANOSIM) noareepann OTCYTCTBUE
BBIPQ)KEHHOW KJIACTEpPHU3allMM  UCCIIEAYEMbIX
rpynn (R = 0.011; p = 0.328). Ilo nanHbIM
PERMDISP  paznauuusi  BHYTpUTPYHIIOBOM
BapHabeNbHOCTH MHUKPOOHOTHI TaKkKe
orcyrctBoBanu (F=0.129; p=0.712).
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4. Jloructuyeckasi perpeccusi ¢ pakTopamu
accouMupoBaHHbIMU ¢ pasBuTuem bJI/]

st OueHKH BO3MOXHOW CBSI3U OTIENbHBIX
NpeJCTaBUTENIEH KUIIEYHOH MHKpPOOMOTHI ¢
pa3ButueM O6ponxonerounoi nucruiazuu (bJI)
ObLT BBITOJHEH JIOTUCTUYECKUM
perpeccuonnbii  aHanmm3 (Tabmuma 5). B
KayecTBe 3aBUCHUMOM MIEPEMEHHOMN
paccmatpuBanock Hanmuuue bBJIJI, a B kauecTBe
HE3aBHCHMBIX II€PEMEHHBIX - OT/AEJbHBIC
IPYIIIbl  MUKPOOPTaHU3MOB. JOMOJHUTEIBHO
IIPOBOAMJIACH  KOPPEKTUPOBKA MOJENIEH ¢

JINGOPATOPHAA MEWULIMHA
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Y4€TOM CpOKa TeCTaluM U JJIMTEeIbHOCTH
UCKYCCTBEHHOW BEHTWISIMU JIETKHX, Kak
OCHOBHBIX KJIMHHYECKUX (hakTopoB pucka bJIJI.
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Tabauna S - Jloructuueckuil perpecCHOHHbBIN aHAIU3 acCOLMALUU OTAEJIbHBIX TPYNII MUKPOOPraHU3MOB KHUIIEYHOU
MHKPOOHOTEHI ¢ pa3BuTHEeM Opouxoserounoi aucmiasuu (OP-Ornenxka puckos, JIU - moBepHUTEIBEHBIN HHTEPBAT)

Mukpoopranuszm HeckoppexTupo- p- CxoppexTupoBantHoe OP p-

BaHHoe OP JI0CTOBEPHOC (95% AN) JA0CTOBEPHO
(95% AN) Th CTh

OO61iee MUKPOOHOE YHCIIO 0.92 (0.51-1.66) 0.792 1.64 (0.61-4.44) 0.329

Heremonmuruaeckue 1.99 (0.97-4.11) 0.062 3.40 (0.90-12.84) 0.071

MHKPOOPTaHU3MBI

I'emonurnueckue = = = =

MHKPOOPTaHU3MBI

Bifidobacterium spp. 1.03 (0.80-1.33) 0.796 0.59 (0.34-1.02) 0.060

Lactobacillus spp. 0.90 (0.70-1.15) 0.392 0.93 (0.61-1.41) 0.726

Clostridium spp. 0.83 (0.65-1.06) 0.128 0.81 (0.53-1.24) 0.339

Enterococcus spp. 0.47 (0.26-0.85) 0.013 0.56 (0.21-1.51) 0.250

Bacteroides spp. 0.67 (0.38-1.16) 0.153 0.83 (0.30-2.28) 0.711

Jlakro300TpUnaTeNbHbIC 1.01 (0.42-2.47) 0.976 1.86 (0.41-8.46) 0.421

SHTEPOOAKTEPUH

JIaKTO30110J10)KHTEILHBIE 0.75 (0.39-1.47) 0.409 2.19 (0.65-7.40) 0.206

SHTEPOOAKTEePUH

I'pubkoBas ¢iopa : : . :

Koarymna3zoorpunarenbHbie 1.05 (0.51-2.16) 0.884 1.00 (0.33-3.05) 0.993

Staphylococcus spp

KoarynazononoxurenbHbie 3.51 (0.17-73.43) 0.419 13.61 (0.12-1587.91) 0.282

Staphylococcus spp

B OIlHO(I)aKTOpHOM dHaJIU3€ CTAaTUCTUYCCKU
3HaYnuMasa O6paTHa$I acconuanus C pasBUTUEM
BJIJ1 nabmonanace ans Enterococcus spp. (OP
0.47; 95% AN 0.26-0.85; p=0.013). Oxnako
II0CJIC KOPPCKTHUPOBKU 10 KIIMHUYE€CKUM
(hakTOpaM CTaTUCTHUYECKAsi 3HAYUMOCTh IaHHON
CBs3U yTpadyuBaJlaChb. HeCMOTp}I Ha OTCYTCTBUC

HE3aBHCUMbBIX  CTATUCTHUYECKH  3HAUYMMBIX
accouuanui  1ociae  KOPPEKTHPOBKU s
HETEeMOJINTHYECKOU Gbropsl

(cxoppektupoBannoe OP 3.40; 95% AN 0.90—

12.84; p=0.071), a Taxke mist Oudumodaxkrepuit

27

(cxoppektupoBannoe OP 0.59; 95% AN 0.34—
1.02, p=0.060) oTMeuyanWchb TEHIAEHIIUU K
MIOBBIIICHUIO UX posy B pa3sutuu bJI/I.

s OILICHKH HE3aBUCUMOTO BKJIaJ1a
KJIIMHUYECKHUX u MHUKPOOHOIOTUYECKUX
(GbakTOpoB B  pa3BUTHE OPOHXOJIETOYHOMH
mucrutazun  (BJII) Obiu  TOCTPOEHBI  1IBE
JOTUCTUYECKHE  PErpPECCHOHHBIE  MOJEIU:
6a3zoBas KJIIMHUYECKast MOJIEIIb u
KOMOMHHMpOBaHHasi MOJielb C BKJIIOUYEHUEM

MuKpoOuonornueckux mokaszareneii (Tabnuia
6).
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Tadmunma 6 - Knuawueckas W KOMOWHHpoOBaHHas Mojenu pucka pasButus (OP) OpoHXOJEroYyHOW AWCIIIA3WH Yy

HEIOHOMICHHBIX HOBOPOXKICHHBIX

Ilepemennas Kunnuyeckas p- KoméunupoBan p-
mozaeab OP AOCTOBEPHOCTH Has moaeab OP JI0CTOBEPHO
95% AN) 95% AN) CTh
Cpok recramuu 0.73 0.143 0.73 0.190
(0.49-1.11) (0.45-1.17)
Kommuectso gueit na MIBJI 1.28 0.005 1.38 0.004
(1.08-1.52) (1.10-1.72)
Tsoxensrit PJIC 1.08 0.855 1.08 0.881
(0.48-2.41) (0.40-2.87)
JlakTO30HETaTHBHBIE - - 12.57 (0.62-254.14) 0.099
SHTEpOOAKTEPUU
KoarynazononoxuTeabHbIe - - 16.98 (0.47-616.92) 0.122
CTa(UIOKOKKH

Ilpumeuanue: OP — omnowenue puckos;, 95% JIU — 95% oosepumenvuviii unmepsan, UBJI —

UCKYyCcCmeeHHas GEHMUJIAUUA JI€CKUX,

PJ/IC

Pecnupamopubsiti - OUCmpecc-CUHOPOM.

KOM6uHup06aHHaﬂ MOOenb BKIIOYANA KIUHUYECKUe U MquO6u0Jl02M'i€CKM€ nepemeHHble.

B  xiuHMYeckol ~ MOAENIM  HE3aBUCHMYIO
CTaTUCTUYECKU 3HAYUMYIO CBSI3b C Pa3BUTHEM
BJII JIEMOHCTPUPOBAIIA JUTUTEITEHOCTh
UCKyCCTBeHHOW BeHTHisinuu Jerkux (MBJI):
YBEJIMUECHUE NPOAOJDKATEIIBHOCTH NBIJI
aCCOLIMMPOBAIIOCH C MOBBIIIEHUEM BEPOSATHOCTU
¢dopmuposanust BJIJI (OP 1.28; 95% AN 1.08—
1.52; p=0.005). Cpox recrainuu
XapaKTEpPU30BaJICS TEHACHIMEN K CHUXCHUIO
pucka BJIJI mpu yBeIMYeHUM TE€CTALIMOHHOIO
BO3pacTa, OTHAKO CTATUCTUYECKON 3HAYNMOCTH
naHHbIi 3¢ ekt He gocturain (p=0.143). ITocne
BKJIFOYEHUS MUKPOOHOJIOTUYECKUX
nepeMeHHbIX mrenbHocTh WBJI coxpansiia
HE3aBUCUMYIO accouuanuio ¢ pazputueMm bJIJ]
(OP 1.38; 95% AN 1.10-1.72; p=0.004).
JIaxTO30HEraTUBHBIE HHTEPOOAKTEpUH U
KOaryJa3oInoja0KUTEIbHbIE CTapUITOKOKKHI
JEMOHCTPUPOBAIN TEHACHIUIO K IIOBBILICHUIO
BeposiTHOCTHM  pasButusa  BJIJ[,  omHako
CTaTUCTUYECKU  3HAYMMBIX  HE3aBUCHUMBIX
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accouuanuil BelsiBIIeHO He Obl10. [lomydeHHble
pe3yJbTaThl CBUAETEIBCTBYIOT O TOM, 4YTO
OCHOBHBIM JleTepMUHAaHTOM pucka bJIJ] B
UCCIIETyEMON KOrOpTe€ OCTaBalach TSDKECTh
pecnupaTopHOM  MOJAEPKKH, TOrAa  Kak
MHUKPOOHMOJIOTHYECKHE TIOKa3aTelu HEe HMENH
JIOCTOBEPHOW 3HAYUMOCTH.

JUiss OLIEHKH NPOTHOCTHYECKOW CIOCOOHOCTH
KJIMHUYECKOW M KOMOMHHMPOBAaHHOW KIMHHMKO-
MHUKPOOHOIOTHYEeCKOl Mojieneil OblT MPOBEACH
ROC-anamm3 (pucyHok 4).

O6e Mozaenu MpOJEeMOHCTPHUPOBAIU BBICOKYIO
JTMCKPUMHUHAITHOHHYIO CIOCOOHOCTh B
OTHOILIEHUU IIPOTrHO3UPOBAHUS
oponxonerounoit gucriazum  (BJIML). s
KJIMHUYECKOH Mojei oHa coctaBmia 0.939,
TOTAAa Kak JUIsi KOMOMHHPOBAHHOW MOJENHU C
BKJIIOUEHUEM MUKPOOHOJIOTHYECKUX
napametpoB - 0.961. Opgnako 5TuU [JaHHbBIE
CJIeJlyeT YYUTHIBATH C OCTOPOKHOCTBHIO B CBSI3U
C MaJIoi BBIOOPKOW UCCIIEI0OBaHMUS.

JINGOPATOPHAA MEWULIMHA
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ROC curves for prediction of bronchopulmonary dysplasia
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Pucynok 4 - ROC-kpuBble KIMHUYECKOH 1 KOMOMHHPOBAHHOM MOeei
MPOTHO3UPOBaHKs OPOHXOJIETOYHON TUCIUIA3UU Y HEJIOHOLICHHBIX HOBOPOXKICHHBIX

Bxitouenne MUKpOOHONIOTHYECKHX (DAaKTOPOB
COIIPOBOXKAAJIOCh YMEPEHHBIM IIOBBIIIEHUEM
MIPOrHOCTUYECKOW CIIOCOOHOCTH MOJEINH, YTO
MOJKET CBUJIETEIBCTBOBATH O JOIOJIHUTEIBHOM
BKJIaJIE PAHHUX MHUKPOOHBIX MATTEPHOB B
dbopmupoBanue pucka BJIJ[ y HemoHOIIEHHBIX
HOBOPOXKIECHHBIX.

5. CereBas opraHmusanus KHIICYHOH
MHMKPOOHOTHI y HeJoHOIIeHHBIX AeTeil ¢ BJI/{
u 0e3 BJI/I

Jns Gonee neTalbHON OLICHKM OpraHU3alUU
MHKPOOHOTO  cooOmiecTBa ObUI  MPOBEICH
aHaJIn3 MEXMHUKPOOHBIX B3auMozecTBuil. Jlius
UX OLIEHKU ObUIM BBISBIIEHBI KOJIMYECTBEHHBIE

IIOKa3aTciin OCHOBHBIX np eﬂCTaBHTeﬂeﬁ
MI/IKp06I/IOTLI n y3Jibl CCTHU, IO3BOJIAIOIINC
BBISIBUTH OTACIBHBIC MHKPOOpPTaHU3MBI,
urparomnue KIIFOYCBYIO POJib B €

ctpykrype(Pucynok 5 u 6).

KoppensunoHHas ceTe MUKpobuoTsl: BJ1]

n.m,,n,...g Garrepn
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Heremosny GaxTepun
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Pucynok 5 - KoppensuuoHnHas ceTh MKy OTICIbHBIMUA TAKCOHOMUYECKUMU SIMHHULIAMH KHIICYHOW MUKPOOUOTHI y
JieTeli ¢ OPOHXOJIETOYHOM TUCTLIa3UCH
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Pucynok 6 - KoppessionHas ceTb MEKIY OTACIEHBIMA TAKCOHOMHYECKHMH EIHHUIIAMH KHIIIETHON MUKPOOHOTHI y
JeTel 6e3 OpPOHXOJIETOYHOM TUCILIA3UU

HecmoTps Ha OTCyTCTBHME CTaTHCTHYECKU
3HAYUMBIX  pa3iuuuil  oOmel  CTPyKTYyphl
MHUKpPOOMOTBl 1O JaHHBIM [-pazHooOpa3us,
AHAIM3  KOPPEJLIUOHHBIX  CETEH  BBIABHII
[IEPECTPOUKY MEXMHUKPOOHBIX
B3auMmozeiicteuil y aerei ¢ bJIJl. B rpynme
BJIJI nabmronanock (GOpMHpPOBAHUE €IUHOTO
BBICOKOCBSI3aHHOTO  KJIacTepa, LEHTPAIBHOE
MOJIOKEHHEe B KoTopoM 3anuman S. epidermidis,
aCCOLIMMPOBAHHBIN c DHTEPOKOKKaMHU,

Bacteroides spp., OudumobakrepusiMu U
HEreMOJIMTUYECKOI MUKPO(IIOpOH. B
KOHTPOJILHOM TpYyIIE CeTh XapaKTepu30Balach
Oonee ¢parMeHTUPOBAHHOW OpraHu3aIueil u
OTCYTCTBHEM  BBIP@KEHHBIX  IIEHTPAJbHBIX
Y3JI0B. [Tony4yenHbie JTaHHbIE MOTYT
CBU/IETEJIbCTBOBATH 0 HapyLIeHUH
HKOJIOTMYECKON  YCTOMYMBOCTH MMKPOOHOIO
cooOmiecTBa  KUIIEYHMKA TPH  Pa3BUTHU
OpOHXOJIEroyHOM aucruia3uu (Tadnuma 7 u 8).

Tabmuna 7 - CereBble XapaKTEPUCTUKH KOPPEIALMOHHBIX CBSI3€H KuIeuHOH MUKpoOHoTH! y aereil ¢ BJIJI u 6e3 BJI/,

abc.
IToxka3aTeanb Heru ¢ BJIJI Jleru 6e3 BJIJT
KommuecTtro y3moB 12 12
KonnuecTBo cBszeit 11 7
IioTHOCTH ceTn 0,167 0,106
CpenHsist cTerneHb y3na 1,83 1,17
Konn4ecTBo KOMIIOHEHT CBSI3HOCTH 5 5
Pasmep kpymnHeiimieii cetu 8 6

prweltaﬁue: KOppeslyuOHHble cemu NnocmpoOeHbl Ha OCHOBAHUU
Koppeysyuu Cnupmeua Meofcay KOJu4YecmeeHHbIMU noxkazameiaimu OCHOBHbIX npe()cmaeumeﬂeﬁ
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KULUEYHOLL Mquo6u0mbl. B ananusz eéxnmouanuce céa3u ¢ abconomHbimM 3HAYEeHUeM Koaqbqbuuuenma

Koppenayuu r > 0,4.

TaﬁJmua 8 - CpaBHeHI/Ie 3HAYCHHI Me)KMI/IKpOGHOFO B3aHMOZ[eﬁCTBPIH M €ro CTabUILHOCTH B DKOCHUCTEME KHIIEUHOM

MHUKpPOOHOTHI B rpynmnax aereii ¢ bJIJ] u 6e3 BJIJ]

I'pynna TakcoH IToka3zarean Iloka3arenn
B3aUMO/IelCTBUS cTa0UJIBLHOCTH
BJIJ] Bacteroides spp. 0,455 0,514

S. epidermidis 0,364 0,475
Enterococcus spp. 0,364 0,469

Bbes BJI/T Clostridium spp. 0,182 0,564
JlakT0300TpHUIIA-TEIBHBIC 0,182 0,515
GaxTepuu
Heremonuruyeckas 0,273 0,484
MHUKpoQIIopa

B cTpykType kuiedyHoW MHKPOOHOTHI BaKHOE
JKOJIOrn4YecKoe 3HadeHue y aereu ¢ bJI/] nmenn
Bacteroides spp., S. epidermidis u Enterococcus
Spp., Torna kak B rpymnme 6e3 BJIJ] kimroueBoe

MOJIOKEHWE  3aHUMalld  KJIOCTPUIUH U
JIAKTO300TPHIIATEIbHBIE OAKTEPHH.
Oobcyxxnenune

Orto mepBoe wuccinenoBanne B Kazaxcrane,
MIOCBSIIIIEHHOE U3YYCHUIO KaueCTBEHHO-
KOJMYECTBEHHOTO  COCTaBa  MHUKPOOHOTHI
HEJOHOIIEHHBIX HOBOPOYKJIEHHBIX C
BBISIBJICHUEM MI/IKpO6HI>IX accounaunﬁ B

passutun bJIJI Ha npumepe ropona Anmarsl.

B nenowm, uccrnenoBanue 1nokasajio OTCyTCTBUE
3HaYMMBIX pa3IMyuii 1Mo o-B-pazHooOpasuio
IpU HAJTUYUM OTYETIINBOM KOPPENSALMOHHON
CETH MEXJYy TAKCOHOMMYECKUMHU €IMHHULIAMU B
KHIIEYHOH MuKpobuore y nereit ¢ BJIJL.
BriepBble HOBBIM NMOAXOA K aHAIU3y JAHHBIX
BBISIBUI HE CTOJIbKO Ba)KHOCTb IPUCYTCTBUS
TOT0O WJIA WHOTO BHJA MHUKPOOPIraHHU3Ma,
CKOJIbBKO ~€ro  B3aUMOCBSI3b C  JIpYTUMHU
IIPEICTaBUTENSIMU MHUKPOOHOTHI. 910
MTO3BOJINJIO BBIABUTH ‘“OKOJIOTMYECKYHO CETh”
MUKPOOPIaHNW3MOB, U OHa Y HOBOPOKJIEHHBIX C
BJIJI CTaHOBUTCS Ooiee TTIOTHOM,
LEHTPAJIN30BaHHOW M CKOHLEHTPUPOBAaHHOMU
BoKpyr Bacteroides spp., Enterococcus spp. u
Staphylococcus epidermidis. YV nanHo# rpymisi
neTel cetb coxaepxkana Oombmie cBszeir (11
npotuB 7y gerer  6e3  BJIN),
XapaKkTepu3oBaiach OOJbIIed  IUIOTHOCTBIO
(0,167 mporus 0,106 y neteit 6e3 BJIJ]), 6Gonee
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BBICOKOM cpeqHeil crenenbio y3na (1,83 mpotus
1,17 y nereti 6e3 BJIZI) m Oomee kpymHOH
CBS3BIO MEXKJy MHUKpOOpraHuzMamu (8 mpoTuB
6 y nereit 6e3 BJIJ1). [Ipn umeronmxcst JaHHBIX
ceru 'y nereit 6e3 bBJIJI, y Hux oHa
KoHIIeHTpHupoBasach Bokpyr Clostridium spp.,

JAKTO300TPULIATENIbHBIX OaxTepuii U
TeMOJINTHYECKUX MpeCTaBUTENEH
MHUKPOOHOTHI.

Takum  o0pazom,  TONydeHHBIE  JIaHHBIC

MOKa3bIBaroT, uTo Ipu bJIJ] panHue nsMeHeHus
B KHIIEYHOM MHUKPOOMOTE TPOSBISIOTCS B
apXUTEKTYpe MUKPOOHOTO coobiiecTBa[6].

ITokazarenu a-pa3HooOpaszus KUIIIEYHOU
MUKpOOHOTH 1o  uHAekcam  llleHHOHa,
Cumricora u  Yaol CTaTUCTHYECKH  HE

pa3IuYaInuCch MEXAY IPYyINIaMi HeJTOHOIIEHHBIX
nerei ¢ BJIJI wu 6e3 BJIJ, anmamuz J-
pa3sHooOpa3us TakkKe He BBISBHI OTYETJIMBOTO
pazneneHus MHUKPOOHBIX COOOIIECTB.
AHaJOTHUYHBIE pE3yJbTaThl MPEJCTABICHB B
pabote Thatrimontrichai et al. (2025), roe y
JleTedl ¢ O4YEeHb HM3KOM Maccol Tena IIpU
POXKIEHUHM TaKKe OTCYTCTBOBAJIM 3HAYUMBIE
pasnuyus 1o o- U B-pasHooOpasHi0 KUIIEUHOM
MUKpPOOUOTBI, OJTHAKO HAOJI0IAI0Ch CMEIIEHNE
MHUKpPOOHOTO  coolmiectBa B CTOPOHY
«pecnupaTopHbIX naTtoreHoB» npu bJIJl u
npeoOiaganue aHa’POOHBIX
OyTHpaTOOOPa3yIOIINX TAaKCOHOB y JeTed 0e3
BJJI[7]. Zhang et al. (2022) mnoka3amu
CHUKEHHE UHJEKCa [ennona y
HEJOHOIIEHHBIX nerer ¢ bJIJl kak B paHHeM, Tak

JINGOPATOPHAA MEWULIMHA


https://paperpile.com/c/ag1b4A/ZJ25
https://paperpile.com/c/ag1b4A/ufpu

| No2 (52) 2026

M B TIO3IHEM HEOHATATbHOM MEPUOJE,
COIIPOBOJKIABIIICECS ~ YBEIMYCHUEM  JIOJU
Proteobacteria u ymensiiennem Firmicutes[8].
Huang et al. (2026), aHamu3upys TsKEIbIC
dopmber BIIJI, coolmmuu o Oojiee BBICOKHX
OTHOCHTEIIbHBIX ypoBHsX Proteobacteria u
Klebsiella, CHIDKEHUU Firmicutes u
Bacteroides, a takke o Ooyiee BbIpaKEHHBIX
M3MEHEHHSX OOLIeH CTPYKTYpPbl MHUKpPOOHOTO
coobmectBa[9]. Ning et al. (2025)
MIPOJIEMOHCTPUPOBAIHA, YTO MHUKPOOHOMHBIC
paznuuus ripu BJIJ] MOryT uMeTh BhIpaKE€HHYIO
BPEMEHHYIO 3aBUCUMOCTD U TIPOSIBIISATHCS JIHIIb
B onpezenacHubie okHa kononusanuu[10]. Chen
et al. (2021) eme B MUIOTHOM WCCIIEAOBAHUN
“ciyyali-KOHTPOJb~ TPEANOIOKUIN HAIUYUe
paHHUX KHIIECYHBIX MUKPOOMOMHBIX CIBUTOB y
JeTed, y KOTOPBIX BIIOCIIEJCTBUU Pa3BUBACTCS

BJI[11].
BrrsiBiienHOe pacxoxaeHue MEXITY
pesynbratamMu 10 0-fB-pasHooOpasuio ¢

pe3yabTaTaMu “IKOJIOTHYECKOMN CeTH SIBISAETCA
OJIHUM U3 KJIIOYEBBIX MOMEHTOB HCCJIEI0BAHUS,
[IOTOMY YTO CYMMAapHO€ OIMCaHHE BUJ0BOTO
pazHooOpa3usi MHKPOOMOTBI HE pacKpbIBaeT
U3MEHEHHs B €€ AapXUTEKTOHHKEe. B »3TOoM
KOHTEKCTe ObLII M3YYEH TAaKOW MOKa3aTellb Kak
CTaOMIIBHOCTB KOCHCTEMBI, XapaKTEePU3YIOIINUN
HaJIMYue MUKpPOOPIaHMU3Ma, YUCIIO €ro CBS3EH,
y3JI0B U IUIOTHOCTH ceTu. Y gnerer ¢ BJI/]
BBICOKHI oKa3aTelnb CTaOUIBHOCTHU
IKOCHUCTEMBI ToKaszan, 4yro Bacteroides spp.,
Enterococcus  spp. u  Staphylococcus
epidermidis  ¢hopMHUpPYIOT LEHTpaIBHYIO U
HauboJjee 3HaYMMYIO0 YacTh CETH, a HE IPOCTO
MMENH BBICOKYIO YHCIEHHOCTb. JTO MO3BOJIAET
MIPEIIOIO0KUTD, 4TO pasBuTHE bJI
aCCOLIMMPOBAHO C HKOJIOTHYECKUM
“nepexiroueHneM”’ MHKPOOHOTO Coo0IIecTBa
KMILEYHHKA, @ HE NTOTEPEN TOTO UM MHOTO €ro
TakcoHa[2].

IlonyyeHHbIE HaMu pe3ynbTaThl IO3BOJISIOT
MIPEIOJIOKHUTh, YTO MUKPOOMOMHBIN (eHOTHUIT
BJIJI, BeposATHO, ompenensercs He TOJIbKO
(dakToM Hanuuus 3a00jeBaHMs, HO U CPOKaMHU
cOopa Mmarepuaina, TSKECTBIO PECIUPATOPHOU
MaTOJIOTUM W aHAJUTUYECKUM pa3pelieHrueM
HCIOJIB3YEMOTO  METOJA. OT0  MOXeT
OOBSACHITH, TMOYEeMy B Hamed pabore,
OCHOBAaHHOM Ha KyJIbTYpaJIbHOM IOAXOAE U
ounapaorr monenu bJIJ[, obOmee cHmwkeHHE
pazHoO0pa3usi MUKPOOHOTHI OKAa3aJoCh MEHEe
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BBIpQOXEHHBIM. JTO coriacyercs ¢ paboToi
Pammi et al. (2019), mnocesmeHHON
MUKpOOHOMY nbIXareibHbIX myTed mpu BJIIJL,
rae MOAYEPKUBACTCS BbIpa)KCHHAs
TeTEPOreHHOCTh PE3YJIbTAaTOB HMCCICIOBAaHUN B
3aBHCHMOCTH OT THUIIa OHMOMaTepuana, qu3aiHa

u UCTIONTb3YEMBIX AHATUTUIECKUX
mwiarpopm[12]. Takum 00pa3oMm, OTCYTCTBHE
pa3auauii 1o METpUKaM BUJIOBOTO

pazHooOpa3usi camo Mo cebe He HCKII0YaeT
ponu nucObuosa B matoreHesze bJIJ, a ckopee,
OHO YKa3blBa€T HAa TO, YTO KIMHUYECKU
3HAYUMBIMU MOTYT OBITh WM3MEHEHHUs COCTaBa
MUKpPOOHOIIEHO3a u (GYHKIIMOHATIBHBIX
MUKPOOHBIX Py, a HE a0COJIIOTHOE CHI)KEHUE
ero pasHoobpasusa[13][14].

C TOukM 3peHUS TaKCOH-CHCIH(PUICCKIX
W3MEHEHU M HauOosee WHTEPECHOM
IpEJICTaBIsIeTCsl  TEHAEHIUS B CTOPOHY
MTOBBIIICHUS JI0JIN rpaMOTPULATENBHBIX
(daKkynpTaTUBHBIX IMAaTOOMOHTOB. B  Hameit
KOropre KOJIMYECTBEHHBII YPOBEHb
HETEMOJIMTUYECKOM M JIAKTO30HETaTHBHOM
rpaMOTpUIIATENbHON (PIIOpBI OBLI BhINIE y AeTEH
¢ BJI/I, a B koMOMHUPOBAHHOMN JIOTHCTUYECKON
MOJIETI JIaKTO30HETaTHBHBIE SHTEPOOAKTEPUU
JIEMOHCTPHUPOBATIN TEHACHIIUIO K TOBBIIIICHUIO
BepoaTHocTH bBJIJ[. OTM maHHBIE XOpOLIO
cornacyrorcs ¢ nyonukamusmu Zhang et al.
(2022) u Huang et al. (2026), B KOTOpBIX
nokaszaHo yBenuuenue Proteobacteria mpu BJIJI
u Beigensemocth  Klebsiella npu  Tspkensix
dopmax 3abomeBanua[8, 9]. B  o00630pe
McCartney and Hoyles (2023) Klebsiella
paccMaTpuBaeTcsl Kak OJMH M3 KIIIOUEBBIX
KHIIEYHBIX MMAaTOOMOHTOB Yy HEJIOHOIIEHHBIX
JieTel, CIoCOOHBIN JUIUTENBHO NEPCUCTUPOBATH
U acCOIMUPOBATHCS C  BOCHAIUTEIbHBIMU
ocnoxuenussmu[15]. C ydeTroM TOro, 4ro B
Hamei pabote JTAKTO30HETaTUBHBIE
SHTEPOOAKTEPUU MPENCTABISIOT CMEIIAHHYIO
IpyNIy TIpaMOTPULATEIbHBIX NaJIOYeK, a He
TOYHYIO  MOJICKYJISIPHYIO  HJEHTH(UKAITUIO
KOHKPETHOI'O BHJA, TOJyYEHHbIE PE3YJIbTAThl
JIOTUYHO WHTEPIPETHPOBATh KaK HAIMpaBIICHUE
CHUTHalla B CTOPOHY DSHTepoOaKTepHalbHO-
OMOCPEIOBaHHOTO  UCOMO3a, HO HE Kak
JI0Ka3aTeJIbCTBO MPUUUHHON POJIH KOHKPETHOTO
MHUKpPOOpPraHu3ma.

Pesynbrarel B OTHOLIEHUU
rPaMIIOIOKHUTEIbHOMN KOKKOBOM (bopsr
OKa3aJIUChb MeHee OJHO3HauHbIMU. [lo Hammum
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JnaHHBEIM ENterococcus spp. IeMOHCTpHpOBAal
oOpatHyto cBsizb ¢ pasButueM BJIJI, koropas
ocJie MOMPaBKKU Ha KJIMHUYECKHUE (PaKTOpshl, HE
ObUTa BBISIBJICHA. AHAJOTHYHASs CHTYyaIUs
CIIOXKHUJIAch C JPYTUM CETE€BbIM 3HAYUMBIM
MUKpoopranuzMom - Bacteroides spp. [Tpu atom
WHJIMBUYAJIbHBIA aHAJIW3 KaXIO0ro poaa He
MOXET OBITb PACIEHEH KaK MPEeAUKTOP
3a0oJieBaHus, HO  CHUCTEMHBII aHaIu3
MOKa3bIBAET  KJIKOYEBYKD  pOJb  JIAHHBIX
MUKpOOOB B  OpraHu3alid  MHKPOOHOIO
KOHCOpPLIMYMa, XapakTepHOro [Uisi JaHHOTO
MaToJIOrH4ecKoro cocrosinus. Ilomumo 3toro
Bacteroides spp. He ObUI KOJHYECTBEHHO
nossllieH y gererd ¢ bJIJl, sABisisACh TiIaBHBIM
CTPYKTYPHBIM Y3JIOM CETH. DTO yKa3bIBaeT Ha
M3MEHEHHE €ro SKOJOTHYeCKON (YHKIIMH: He

Mapkep “m30bITKa” WM “HemocTaTka’, a
OPraHM3YIOIUI  3JEMEHT  MEePEeCTPOSHHOTO
MHUKPOOHOTO COOOIIIECTBA.

JIOTIOIHUTENBHO ~ CIEAyeT YYWUTBIBaTh, 4YTO
rocrurajan3anusi, aHTI/I6I/IOTI/IKOTepaHI/I$I u
0COOCHHOCTH SHTEPAILHOTO UTaHHS

CIIOCOOHBI CYIIECTBEHHO U3MEHSTh TPAeKTOPUU
KHMIIEYHOM KOJIOHM3allMl Yy HEJIOHOIIEHHBIX
neteit. Thanert et al. (2024) mokasanu BEICOKYIO
4yBCTBUTEIBHOCTh MHUKPOOHOTHI
HEJIOHOIIIEHHBIX K OOJBHUYHBIM (pakTOpam, a
Shi et al. (2024) npoaeMOHCTPUPOBATIN CBSI3b
JUINTEIbHOW paHHEW aHTHUOMOTHUKOTEpanuu c
MOBBIIIEHHBIM ~ PUCKOM  YMEPEHHO-TSKEION
BJIJT unu neranpHOrOo Mcxona[16][17]. B stom
KOHTEKCTE€  Hallll  pPe3yJapTaTbl  CKOpee
MIOIIEP/KUBAIOT MOJIENb, B KOTOpOM
MHUKpPOOHOTAa BBICTYIAET KAK MOCPEIHUK MEXKIY
HE3PEIIOCTHIO " BOCTIAJINTEIbHBIM
MOBPEXKJACHUEM, a HE KaK IOJHOCTBIO
aBTOHOMHBIN puYMHHBINA (akTop BJI/I.

B To xe Bpemsa ‘“skonormyeckas’  CeTh
MHUKpOOHOTHI kKuieunuka 6e3 bJI/] umena nunyio
KOH(UTyparuio: oHa OblJla MEHee IIJIOTHOM,
MEHee LEHTPaIN30BaHHOU u HE
JEMOHCTpHUpOBaja BBIPAXKEHHOT'O
JOMUHUPOBAHUS OIpeAeTIeHHoro y3na. Tak,
pe3yabTaThl ITOKA3AJIM, YTO IKOJIOTUYECKAs CETh
IIPE/ICTaBIISIET coboit PaBHOMEPHO
pacnpeneeHHbII KOHCOPLITYM
MHUKPOOPIaHU3MOB C OOJIBILIEH HKOIOTHIECKOM
CBA3bI0 M  MEHBUIEW 3aBUCHUMOCTBIO  OT
OIPEIEIICHHOTO Yy3JIa.

JIpyruM Ba)KHBIM TIpPEACTaBISIETCS TOT (AKT,
YTO I0CJIE KOPPEKTUPOBKU MOJECIIEH IO CPOKY
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MHUKPOOHBIX accouuaum YTpaurBajo
CTaTHUCTUYECKYI0  3HAuUMOCTh.  [lomoOHbIe
pe3ysbTaTbl  XOpOILO COIJIACYIOTCS C

coBpeMeHHbIM mnpenctaBieHuem o bJIJI, kak o

3a00/IeBaHWU, TIPH  KOTOPOM  HE3PEIOCTh
JIETOYHOU TKaHH, THUIIEPOKCHS,
BEHTWIALIMOHHAs TpaBMa, BOCIHAJEHUE U
uHpeKIus SIBJISIIOTCST COBMECTHBIMHU
MATOTEHETHYECKUMHU dbakTopamu[6].
BrigBiennas Hamu  ‘DKojorudeckas’  CETh

MO>KET UMETHb B3aMMOCBSI3b C OCBIO ““KHUIIIEYHHUK-
Jerkue” TyTeM CO3[JaHusl OMOJIOTHYECKOIrOo
MPOCTPAHCTBA, B KOTOPOM Ja)xe YyMEpeHHas
MepecTpoika KUIIEYHOW MHKPOOHMOTHI MOIKET

YCWJIMBAaTh BO3JEUCTBHE IAaTOT€HETUYECKUX
dbakrTopos Ha paszsutue BJIJ[[8, 18].

[lonyueHHble  JaHHBIE  TO3BOJIAIOT  HaM
00BSACHUTH nouemy UCCIIeIOBAaHUS
MukpoOuorsl mnpu  BJIJI Hepenko naror
“oTpuuaTeybHbIE” pe3yabTaThl o

pa3sHOOOpa3uio, IMOCKOJbKY CYThb IHPOOJIEMBI
COCTOUT Ha YPOBHE BHYTPEHHEW OpraHu3aluu
MUKpPOOHOTO coo01ecTBa (ero
apXUTEKTOHUKM). BO-BTOPHIX, OHM yKa3bIBAIOT
Ha TIOTCHIHMAIBHYIO IICHHOCTH OTpEACTICHHUS
nokaszaTreie  SKOJOIMYecKOW  CeTH, Kak
JIOTIOJIHUTEIBHOTO (DAKTOpa B MCCIIEJOBAHUAX
puckoB  pa3Butus  BJIJI B Oymymux
WHTETPATUBHBIX  MOJIEIISX, COYETAIOLINX
JaHHbIE O MMKpOOMOTE, pecHnHpaTOpHOM
MOJIIEP)KKE, BOCTIAJICHUU M TUTAHUU.

K OCHOBHBIM OrpaHMYEHHMSIM HACTOSILIErO
UCCIICIOBAaHUSI ~ OTHOCUTCS ~ MCIIOJIb30BaHHE
KJIACCUYECKOI0 MUKPOOMOJIOrMYECKOr0 METOAA
JUTSL OLICHKH MUKPOOUOTHI M OTCYTCTBHE TAHHBIX
00 aHTHOMOTHKOTEpamMd W MPUMEHEHHS
NpOOMOTUYECKHX TMpernapaTroB, T.K. OHM MOTYT
CYIIECTBEHHO TIOBJIHMATH Ha TPUMEHICMBIH
HaMHM METOJ ucciiefoBaHus. Vcnoap30BaHHbIE
HKOJIOTUYECKHE METPUKH OTPaXKalld TOJBKO
KyJIbTUBUPYEMYIO YacTb MHKPOOMOIIEHO3a U
00BeANHSIIN HIAPOKHE TPYIIITEI
MHUKPOOPIaHU3MOB € pa3IMYHbIM BUPYJICHTHBIM
MOTEHIMAJIOM. DJTO OTPAaHWYHMBACT MPIMYIO
COMOCTaBUMOCTh  HAIIUX  pE3yJibTaTOB ¢
OOJIBLIMHCTBOM COBPEMEHHBIX HCCII€0BaHUIM,
ocHoBaHHbIX Ha 16S rRNA- wmm shotgun-
MmetareHomuke. Kpome Toro, pasmep BbIOOpKH
OTPaHUYMBAJ  CTATHCTUYECKYIO  MOIIHOCTH
UCCIICIOBAHMsI JJIsl  BBISBICHUS YMEPEHHBIX
MHUKPOOpraHu3M-crienupuieckux 3P QPeKTos,
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4TO MOJATBEPKIAIIOCH LIAPOKUMH
JIOBEPUTEIIbHBIMU WHTEpBajlaMu B
JIOTUCTUYECKUX MOJEIISIX, YTO YKa3blBAa€T Ha
HECTaOMJIBHOCTh OIICHOK, CHEIU(UYHBIX IS
Ka)XJgoTo MHKPOOpPraHHU3Ma, n3-3a
OTPaHUYEHHOTO pa3Mepa BBIOOpKHU. Bricokue
sHaueHuss AUC KOMOMHHUPOBAaHHOW MOJENN
TaKXKe clenyeT MHTEPIPETUPOBATH c
OCTOPOKHOCTBIO BBULY OTPaHUYEHHOTO
pasMepa BBIOOPKM W OTCYTCTBHS BHEIIHEH
BaJUAALIMU MOJICJTIH. JIOTIOTHUTEIbHBIM
OTPaHUYCHUEM SBJISUIUCH MEPbl OCTATOYHOTO
MEIHUIMHCKOTO BO3/IEUCTBUS, TOCKOJIBKY JIETH C
BJIJ1 6butn Goree HE3penbIMH U HYXIAIHUCh B
Oonee WHTEHCHUBHOU pecnupaTopHOi
noayepxkke. HakoHern, OOJbIIOE KOJIHMYECTBO
MOJIYY€HHBIX MHUKPOOPTaHU3M-CIEIU(PUICCKUX

CpPaBHEHHUH CleyeT paccMaTpuBaTh  Kak
IIpe/IBAPUTEIIbHBIE, 0COOEHHO rocie
KOPPEKTUPOBKH o MHO>KECTBEHHBIM
CpaBHUTEIBHOMY  MeToay  beHmkaMuHH-
Xoxbepra.

HecmoTrpss Ha oOrpaHvyeHust HcclIeqOBaHus,
IIOJIy4YCHHBIE JTAHHBIE MOKA3bIBAIOT ITOTEHLIHAI
U HeoOXOJUMOCTh JAJIbHEWIIEro W3y4yeHUus

MUKpPOOHUOTBHl KHIIIEYHHKA C MPUMEHEHHEM
COBpeMeHHI)IX MOHCKYHSIPHBIX TCXHUK nu
paciiMpeHreM BBIOOPKHU MaI[eHTOB.
3akirouenue

[IpoBeneHHOE Hccnen0BaHUE MOKA3alo, UYTO Y
HCIOHOIICHHBIX HOBOpO)K}IeHHI)IX C

OpOHXOJIETOYHON TUCIIIa3Ueil HE BBIABIAIOTCA
CTaTUCTUYECKH  3HAaYMMble  pa3Inyus B
TaKCOHOMHMYECKOM COCTaBE€, KOJIMYECTBEHHOU
MUKpPOOHOI Harpy3Kke, a Takke MoKa3aTessix o-
u B-pazHooOpas3us KUIIEYHOH MUKPOOUOTHI MO
CPaBHEHUIO C HEJOHOIICHHBIMH JETbMH Oe3
BJI/I. IlonydeHHbIE NaHHBIE CBUAETENBCTBYIOT
o ToM, yto pazBurue BJIJ] B wuccinegyemoit
Koropre B OOJbBIICH CTENEHUW CBS3aHO C
KJIMHUYECKUMH (paKTOpaMu HEIOHOLIEHHOCTH
U TSKECTBIO  PAHHETO  PECHUPATOPHOIO
cTaryca, BKJIIOYas MEHBIIMN TeCTalMOHHBIN
BO3pacT, 00jiee BhIPAKEHHBIN peCIUpaTOPHBIN
JTUCTPECC-CHHIPOM u JUTUTEITHHOCTh
peECIMPAaTOPHOM MOAIEPIKKH.

B To xe Bpems OTCYTCTBHE BBIPaKEHHBIX
TaKCOHOMHUYECKUX Pa3IMUuil HE HCKIIYaeT
y4acTHsl KUIIEYHONH MUKPOOHOTHI B IaTOTCHE3E
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BJIZI. CereBoii aHanu3 TMoKa3aia OoJiee
LEHTPAIN30BaHHYIO W B3aUMOCBS3aHHYIO
CTPYKTYpPY MHKPOOHOT'O COOOIIIECTBA y ACTEH C
BJIJI, 4Tro MOXeT oTpakaTb HM3MEHEHUS He
CTOJIBKO  COCTaBa, CKOJIBKO  Xapakrepa
MEXMHUKPOOHBIX B3aUMOCUCTBUI.
KnroueBbiMM  y371aMu  MHUKpPOOHOH ceTtu 'y
narentoB ¢ BJIJI BeicTymanm Bacteroides
spp., Enterococcus spp. u Staphylococcus
epidermidis, 9TO yKa3bIBaeT Ha
MOTEHIUATBHYIO 3HAYUMOCTh aHajam3a
MUKpPOOHBIX CeTell Mpu HU3YYEHHH OCH
(KUIICYHUK—JIETKUE» Yy  HEJOHOIIECHHBIX
HOBOPOXJICHHBIX.

Kitaccnuecknii KYJIbTypaJIbHbII METOJ
MCCJICIOBAHMSI KUIIEYHOU MUKPOOUOTHI MOKET
paccMaTpuBaThC KaK KIMHUYECKH JIOCTYITHBIN
WHCTPYMEHT TEPBUYHON OLIEHKH MHKPOOHOMN
KOJIOHM3allMh Y  HEJOHOIICHHBIX  JICTEH.
OnHako ero JAMarHOCTUYECKHUE BO3MOMXKHOCTH
JUIL  CaMOCTOSATEILHOTO  MPOTHO3UPOBAHUSA
BJIJI orpaHuyeHbl, MOCKOJBKY BBISBICHHbIC
MHUKPOOHOJIOTHYECKUE MOKa3aTeNn HE
MIPOJIEMOHCTPUPOBAIIN HE3aBUCUMOU
CTATUCTUYECKU 3HAYUMOM CBSI3U C Pa3BUTHEM
3a0oneBaHusT  TOCIE  y4eTa  OCHOBHBIX
KJIIMHAYECKUX (dakTopoB. YMepeHnHoe
MOBBIIIEHHE TPOTHOCTHYECKON CIMOCOOHOCTH

KOMOMHHPOBAaHHOM KJINHHUKO-
MHUKpPOOHMONIOTHYECKOH ~ Mozenu  TpeOyer
OCTOPO’KHOWM HMHTEPHpPETallMM B CBSI3U C

OTpaHUYEHHBIM 00HEMOM BBIOOPKH.

Takum oOpa3zoM, pe3yslbTaThl HUCCIEIOBAHUS
MOATBEPXKIAIOT MEePCTIIEKTUBHOCTh
]IaHBHeﬁHICFO HN3YUCHUA OCH «KHUIICUYHHUK—
JIeTKHe» TpU OpPOHXOJETOYHOM JUCIUIA3HH,
OJIHAKO  TOJYEPKUBAIOT  HEOOXOIMMOCTH
KOMIUIEKCHOTO  TOAX0/1a, OOBEIUHSIONIETO
KINHHUYECKHUCE, MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/Ie n
MOJIEKYJISIpHO-TEHETHUeCKre  JaHHble. Jlis
YTOYHEHHS] POJM KHUIIEYHOH MHKPOOHOTHI B

dbopMupoBaHUH BJIJ HEOOXOTUMBI
MIPOCIICKTUBHEIC MHOTOIICHTPOBBIC
UCCIICIOBAHMSI C paCIIUPEHUEM BBIOOPKH,
UCTIOJIb30BaHUEM BBICOKOpa3pEIIaroIInX
METOJIOB aHaiM3a MHUKpPOOMOMa, OILIEHKOH

METa0OJOMHBIX TIpoHIIeH W JMHAMUYCCKAM
HaOJI0ICHNEM 32 MUKPOOHOM KOJIOHU3AIMEH B
paHHEM HEOHATAILHOM IIEPHO/IE.

JINGOPATOPHAA MEWULIMHA



I N02 (62) 2026 (OTV3V0NYAbMOHOAOTMA

CIIMCOK JIMTEPATYPbI / REFERENCES
1 Chen X, Huang X, Zhou Q, et al. Association between colonization and bronchopulmonary dysplasia in preterm
infants: a systematic review and meta-analysis. Front Pediatr. 2024;12:1436568. doi:10.3389/fped.2024.1436568
2 Wassenaar TM, Juncos VA, Zimmermann K. Interactions between the gut microbiome, lung conditions, and coronary
heart disease and how probiotics affect these. Int J Mol Sci. 2021;22(18):9700. doi:10.3390/ijms22189700
3 Zhao L, Luo JL, Ali MK, et al. The human respiratory microbiome: current understandings and future directions. Am
J Respir Cell Mol Biol. 2023;68(3):245-255. d0i:10.1165/rcmb.2022-0208TR
4 Walani SR. Global burden of preterm birth. Int J Gynaecol Obstet. 2020;150(1):31-33. d0i:10.1002/ijgo.13195
5 Goldin MR, Ruderfer DM, Bick A, et al. Benefits and barriers to broad implementation of genomic sequencing in the
NICU. Am J Hum Genet. 2025;112(7):1270-1285. doi:10.1016/j.ajhg.2025.04.007
6 Thébaud B, Goss KN, Laughon M, et al. Bronchopulmonary dysplasia. Nat Rev Dis Primers. 2019;5(1):78.
doi:10.1038/s41572-019-0127-7
7 Thatrimontrichai A, Praditaukrit M, Maneenil G, et al. Characterization of gut microbiota in very low birth weight
infants with versus without bronchopulmonary dysplasia. Clin Exp Pediatr. 2025;68(6):503-511.
d0i:10.3345/cep.2024.01718
8 Zhang Z, Jiang J, Li Z, Wan W. The change of cytokines and gut microbiome in preterm infants for
bronchopulmonary dysplasia. Front Microbiol. 2022;13:804887. doi:10.3389/fmich.2022.804887
9 Huang J, Lai JD, Lin XZ, et al. [A prospective cohort study of gut microbiota changes in very preterm infants with
bronchopulmonary dysplasia]. Zhongguo Dang Dai Er Ke Za Zhi. 2026;28(5):429-437. doi:10.7499/j.issn.1008-
8830.2506127
10 Ning T, Shan X, Zhuang X, et al. Intestinal microbiota changes in early life of very preterm infants with
bronchopulmonary dysplasia: a nested case-control study. Front Microbiol. 2025;16:1632412.
doi:10.3389/fmich.2025.1632412
11 Chen SM, Lin CP, Jan MS. Early gut microbiota changes in preterm infants with bronchopulmonary dysplasia: a
pilot case-control study. Am J Perinatol. 2021;38(11):1142-1149. doi:10.1055/s-0040-1710554
12 Fundora JB, Guha P, Shores DR, et al. Intestinal dysbiosis and necrotizing enterocolitis: assessment for causality
using Bradford Hill criteria. Pediatr Res. 2020;87(2):235-248. d0i:10.1038/541390-019-0482-9
13 Hanna M, Huang S, Ross M, et al. Microbiome signatures and inflammatory biomarkers in culture-negative neonatal
sepsis. Appl Microbiol (Basel). 2025;5(3):57. doi:10.3390/appImicrobiol5030057
14 Pammi M, Lal CV, Wagner BD, et al. Airway microbiome and development of bronchopulmonary dysplasia in
preterm infants: a systematic review. J Pediatr. 2019;204:126-133.e2. doi:10.1016/j.jpeds.2018.08.042
15 McCartney AL, Hoyles L. The role of Klebsiella populations in preterm infants. Biochem Soc Trans.
2023;51(2):887-896. d0i:10.1042/BST20200325
16 Thinert R, Schwartz DJ, Keen EC, et al. Clinical sequelae of gut microbiome development and disruption in
hospitalized preterm infants. Cell Host Microbe. 2024;32(11):1822-1837.€5. doi:10.1016/j.chom.2024.07.027
17 Shi W, Chen Z, Shi L, et al. Early antibiotic exposure and bronchopulmonary dysplasia in very preterm infants at
low risk of early-onset sepsis. JAMA Netw Open. 2024;7(6):e2418831. doi:10.1001/jamanetworkopen.2024.18831
18 Ryan FJ, Drew DP, Douglas C, et al. Changes in the composition of the gut microbiota and the blood transcriptome
in preterm infants at less than 29 weeks gestation diagnosed with bronchopulmonary dysplasia. mSystems.
2019;4(5):e00484-19. doi:10.1128/mSystems.00484-19

Bxaan aBTopoB. Bee aBTOpEI IprHUMAaNK paBHOE yyacTre IPH HAIMCAHUH JaHHOH ITyOIMKanny.

KoH}MKT MHTEpecoB - OTCYTCTBYET.

dunancupoBanue - J/lanHoe nccrnenoBanne ¢puHancupyercs Komurerom mo Hayke MHUHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanmsa Peciyonmkn Kazaxcran (rpant Ne AP22786227).

3asiBjieHHe 0 MyOJIMKAIINU

3asBrsieM, 9TO JaHHAsI PYKOIMCh B JAHHBI MOMEHT HE HaXOIWUTCS HA PACCMOTPEHHH B APYTUX M3/1aTEIBCTBAX U paHee He
ObLIa OITyOJIMKOBaHA

ABTOpJapABIH YJeci. bapibik aBTOpIap 0Ckl XKapysUIaHBIMIBI TaHbIHIayFa TEH I9pEkKe e KATBICTHL.

Myanesiep KaKTBIFBICHI — JKOK.

Kapsxbernanaeipy. Kazakcran PecriyOmmkace! FputbiM skoHe sKOFaphbl O11iM MUHUCTPJITiHIH FBUIBIM KOMHUTETI TapanbsiHaH
KapKbutaHIbIpbULabEl (Ne AP22786227 rpaHThl).

Kapusanay Typaasl Majimaeme.

Kazipri yakpITTa OCHI KapusulaHbIM Oacka OacbUIBIMIapia KapacThIMAaFaHIBIFBIH JKOHE OyFaH OEHiH eml epie
KapusTaHOaFaHBIH MOTIMIEHMI3.

Author Contributions. All authors contributed equally to the conception, design, data analysis, interpretation of results,
and preparation of the manuscript. All authors have read and approved the final version of the manuscript.

Conflict of Interest

The authors declare no conflicts of interest.

35

JINGOPATOPHAA MEWULIMHA



JIAOPATOPHAA MENLIMHA

+ ©Tv3vionyAbMOHONOT YA N02 (52) 2026 I

Funding

This study was supported by the Science Committee of the Ministry of Science and Higher Education of the Republic of
Kazakhstan (Grant No. AP22786227).

Publication Statement

The authors declare that this manuscript is not under consideration by any other journal and has not been previously
published.

CaeneHust 00 aBTOpax:

AbunpbaeBa ApaiinbiM  AcbuixaHoBHa — PhD, accoumumpoBanHblli mpodeccop Kadeapsl oOmmieil MMMYHOJIOTHH
uM.A. A Illopranbaesa KasHMY um.C./I. Achennusposa

KonrtakTHell HOMep: +77022148965

Email: abilbaeva.a@kaznmu.kz

ORCID: 0000-0001-5081-5492

Wnpucosa ['ynpxxana MaxcynoBHa - 3aBeyronias KIMHUKO-1uarHoctuaeckoit saboparopuu, KI'TI va [TXB «["opoznckoii
peBMarosorndeckuit neHTp» Y O3 1. AJIMaThL.

KonTaktHeiit Homep: +7 702 321 1619

Email:gulzhana.idrissova@gmail.com

ORCID:0000-0002-7072-2565

Emobaesa [unapa bBomatoBHa — 3aBenmyromas OTAEICHHEM WHTCHCHBHOW TEpaliil HOBOPOXKICHHBIX, LIeHTp
MIEPUHATONIOTHH U JETCKOM KapAHOXUPYPIHH.

KonTakthsiii Homep: +7 701 718 7636

Email:dina_1992@mail.ru

ORCID: 0009-0007-1268-2001

Konockopa Exarepuna AnekcanaposHa — PhD, accouunpoBanHblii mpodeccop kadeapbl MUKpOOHOIOTHH, BUPYCOIOTUH
KasHMY um.C.JI. Acdhenausipoa

KonTaktheiit Homep: +7 701 776 73 72

Email:koloskova.e@kaznmu.kz

ORCID: 0000-0002-6329-5032

PamazanoBa baxeiT AMaHy/IJIOBHa — JOKTOp MEIMIMHCKHUX HAyK, mpodeccop, 3aBenyromuii kadeapoit MUKpoOnoIoTny,
upyconorun KasHMY um.C.J]. Achenausposa

KonTakrtheiit Homep: +7 777 215 43 78

Email: b.ramazanova@kaznmu.kz

ORCID: 0000-0002-4014-4215

Mycrapuna Kamuns KamanoBHa — KaHAMZAT MEIUIMHCKHX HAayK, JIOLEHT, U.0. mpodeccopa MeAMIMHA Kadeapbl
Mukpo6uosoru, Bupycosioruu KasHMY um.C.Jl. Achennusiposa

Konrtaxtaeiii HOMep: +7 777 221 03 18

Email: mustafina.k@kaznmu.kz

ORCID: 0000-0001-8861-4047

bynseBa /I.B. - nexTtop Kadenpbl MHUKpPOOHONOTHH, BHpPYycOJOrHH Ka3axcKoro HaIMOHAIBHOTO MEIMIIMHCKOTO
yauBepcurera umeHu C.J1. AcheHnusaposa,

KonTakTtHelit Homep: +7 705 871 24 85

Email: bunyaeva.d@kaznmu.kz

ORCID: 0009-0001-2386-3912

ABTOp Typajabl MaJIiMeTTep:

AbunsbaeBa ApaitneiMm AcsurxanoBHa — PhD, C.K.Acthenansapos ateianarsl Ka3¥MY A.A.IllopranbaeB aTeIHOAFHI
YKaJIIIBl IMMYHOJIOTHS KadeApachiHBIH KayBIMAACTHIPBUTFaH MPO(HECCOpEHI.

Email: abilbaeva.a@kaznmu.kz,

Gaitnanpic Hewmipi: +7 702 214 89 65

ORCID: 0000-0001-5081-5492

Unpucosa I'ynpxxana MaxcynoBrHa - Anmatel Kanacel ICBb "Kamansik peBmatonorwsisik opranerel” [TDKK KMK
KIIMHUKAJIBIK-THarHOCTUKAIIBIK 3€pTXaHACHIHBIH MEHIepPYIIIiCi.

Email:gulzhana.idrissova@gmail.com,

Gaianbic Hemipi: +7 702 321 1619

ORCID:0000-0002-7072-2565

Enro6aeBa Jlnnapa bonatoHa — [lepuHatosiorus sxoHe Oananap KapIUOXUPYPTHUICH OPTAIBIFBI XKaHa TyFaH HOpecTelep
KapKBIHIBI Tepanus 0eTiMIIeciHiH MEHIepyIIIici,

Email:dina__1992@mail.ru,

Oaiimansic HoMipi: +7 701 718 7636,

ORCID:0009-0007-1268-2001

E.A. Konockosa — 0000-0002-6329-5032, PhD, C.)K. Acenmuspos ateaaarsl Kazak YWITTBHIK MEINIINHA YHHBEPCUTETIHIH
MHKPOOHOJIOTHS, BUPYCOJOTUs KadeapachlHbIH KaybIMaacTeipbuiran mpodeccopsl, koloskova.e@kaznmu.kz. Herisri
aBTOpP.

36


mailto:abilbaeva.a@kaznmu.kz
mailto:gulzhana.idrissova@gmail.com
mailto:dina__1992@mail.ru
mailto:koloskova.e@kaznmu.kz
mailto:b.ramazanova@kaznmu.kz
mailto:mustafina.k@kaznmu.kz
mailto:bunyaeva.d@kaznmu.kz

I N02 (62) 2026 ®Th3oNYNbMOHOOr A ‘l

Konrakrasiii Homep: +7 701 776 73 72

Email: koloskova.e@kaznmu.kz

ORCID: 0000-0002-6329-5032

B.A. Pama3aHoBa — MenuInHAa FRUIBIMIAPBIHEIH JAOKTOPHI, mpodeccop, C.OK. Achenamsapos ateiHmarsl Kazak yiITTHIK
MeIWIIMHA YHUBEPCUTETIHIH MUKPOOHOIIOTH, BUPYCOIOTHA KadeApachIHBIH MEHIepYIIIic

Konrakrtaeiit HOMep: +7 777 215 43 78

Email: b.ramazanova@kaznmu.kz

ORCID: 0000-0002-4014-4215

K.K. Mycraduna — mMenuuuHa FhUIBIMIAPBIHBIH KaHAUAAThl, poueHT, C.JK.AchenausapoB atbiHaarel Kazak yiTThIK
MeJIMIIMHA YHUBEPCUTETIHIH MUKPOOHOIIOT S, BUPYCOJIOTHS KadeApachIHbIH MTpodeccop MIHIETIH aTKapyLIbl.
KontaxtHelil HOMep: +7 777 221 03 18

Email: mustafina.k@kaznmu.kz

ORCID: 0000-0001-8861-4047

HA.B. bymsesa — C.OK AchermusapoB arteiHAarsl Kasak WITTBIK MEAWIIMHA YHUBEPCHUTETiIHIH MHKPOOHOJIOTHSA,
BHpYycoJorua KadeapachHbIH JIeKTopsl, KoHTakTHEIN HOMep: +7 705 871 24 85

Email: bunyaeva.d@kaznmu.kz

ORCID: 0009-0001-2386-3912

Authors’ information:

Abilbaeva Arailym — PhD, Associate Professor, Department of General Immunology named after A.A. Shortanbayev,
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Contact number: +7 702 214 89 65

Email: abilbaeva.a@kaznmu.kz

ORCID: 0000-0001-5081-5492

Gulzhana Idrissova - Head of the Clinical Diagnostic Laboratory Department, City Rheumatology Center, Almaty Public
Health Department, Almaty, Kazakhstan

Contact number: +7 702 321 1619

Email: gulzhana.idrissova@gmail.com

ORCID: 0000-0002-7072-2565

Dinara Elyubaeva — Head of the Neonatal Intensive Care Unit, Center for Perinatology and Pediatric Cardiac Surgery,
Almaty, Kazakhstan

Contact number: +7 701 718 7636

Email: dina__1992@mail.ru

ORCID: 0009-0007-1268-2001

Yekaterina Koloskova — PhD, Associate Professor, Department of Microbiology, Virology, Asfendiyarov Kazakh
National Medical University, Almaty, Kazakhstan

Contact number: +7 701 776 73 72

Email: koloskova.e@kaznmu.kz

ORCID: 0000-0002-6329-5032

Bakhyt Ramazanova — MD, Professor, Head of the Department of Microbiology, Virology, S.D. Asfendiyarov Kazakh
National Medical University, Almaty, Kazakhstan

Contact number: +7 777 215 43 78

Email: b.ramazanova@kaznmu.kz

ORCID: 0000-0002-4014-4215

Kamilya Mustafina — MD, PhD, Associate Professor, Acting Professor of Medicine, Department of Microbiology,
Virology, S.D. Asfendiyarov Kazakh National Medical University

Contact number: +7 777 221 03 18

Email: mustafina.k@kaznmu.kz

ORCID: 0000-0001-8861-4047

Darya Bunyaeva — Lecturer, Department of Microbiology, Virology Asfendiyarov Kazakh National Medical University,
Almaty, Kazakhstan

Contact number: +7 705 871 24 85

Email: bunyaeva.d@kaznmu.kz

ORCID: 0009-0001-2386-3912

37

JINGOPATOPHAA MEWULIMHA


mailto:koloskova.e@kaznmu.kz
mailto:b.ramazanova@kaznmu.kz
mailto:mustafina.k@kaznmu.kz
mailto:bunyaeva.d@kaznmu.kz
mailto:abilbaeva.a@kaznmu.kz
mailto:gulzhana.idrissova@gmail.com
mailto:dina__1992@mail.ru
mailto:koloskova.e@kaznmu.kz
mailto:b.ramazanova@kaznmu.kz
mailto:mustafina.k@kaznmu.kz
mailto:bunyaeva.d@kaznmu.kz

NAGOPATOPHAA MEAWULINHA

/£ TU3MONYNLMOHONOT A NO2 (521 2026 |

Received by the Editorial Office: June 10, 2026
Accepted for publication: June 19, 2026
Published online: June 30, 2026

UDC: 616.24-002.5-078

DOI: 10.26212/2227-1937.2026.98.76.003

BIBLIOMETRIC ANALYSIS OF SELECTED IMMUNE ACTIVATION AND CHEMOKINE
BIOMARKERS FOR DIFFERENTIATING ACTIVE TUBERCULOSIS AND LATENT
TUBERCULOSIS INFECTION

Almagambetova A.S.!, Dilmagambetov D.S.!, Yermekbayeva K.Zh.%, Adilova A.U 2,

Tanzharykova G. N.%, Zhalimova O.A.%, Kapasheva L.K.?
INJSC «West Kazakhstan Marat Ospanov Medical University», Aktobe, Kazakhstan
2SCE on REM «Aktobe Regional Phthisiopulmonology Centery, Aktobe, Kazakhstan

Introduction: Immunological biomarkers are increasingly investigated for distinguishing active tuberculosis from latent
tuberculosis infection, yet the structure and development of this focused research area remain insufficiently characterized.
Objective: This study aimed to map publication trends, citation patterns, leading contributors, and thematic evolution in
research on selected immune activation and chemokine biomarkers used in tuberculosis diagnostic differentiation.
Materials and Methods: A bibliometric analysis was conducted using records retrieved from Web of Science and
Scopus. The search targeted original research articles published from 1978 to 2025 and focused on tuberculosis, latent
tuberculosis infection, active tuberculosis, diagnostic performance, and selected biomarkers, including HLA-DR, CD38,
MCP-1/CCL2, and RANTES/CCL5. After deduplication and eligibility screening, 83 original articles were included.
Bibliometric analysis and visualization were performed using Biblioshiny from the bibliometrix package in R (version
4.5.2), launched through RStudio (version 2026.01.0+392).

Results: The final dataset included 83 articles published in 49 sources and authored by 662 researchers. The mean number
of co-authors per article was 8.94, whereas international co-authorship was limited to 2.41%. The average citation rate
was 43.92 citations per document. The University of Cape Town and Emory University were the most productive
institutions. PLoS One, Frontiers in Immunology, and Tuberculosis were the leading publication venues. Keyword co-
occurrence analysis identified tuberculosis, biomarkers, cytokines, Mycobacterium tuberculosis, and LTBI as dominant
themes.

Discussion: The findings demonstrate that the research field has evolved from isolated immunological observations
toward a more structured biomarker-oriented diagnostic direction. At the same time, the low level of international co-
authorship and concentration of publications in a limited number of institutions indicate the need for multicenter
validation, harmonized analytical protocols, and standardized criteria for evaluating biomarker performance across
different populations.

Conclusion: Research on selected immune activation and chemokine biomarkers for tuberculosis diagnostic
differentiation is a specialized but influential field. The evidence base shows thematic consolidation, institutional
concentration, and limited international collaboration, indicating the need for broader multicenter research and
methodological standardization.

Keywords: tuberculosis, latent tuberculosis infection, chemokine biomarkers, immune activation biomarkers, diagnosis

BUBJIMOMETPUYECKUI AHAJIN3 UCCJIIEJJOBAHUN OTAEJILHBIX BUOMAPKEPOB
UMMVYHHOU AKTUBALIMU U XEMOKHWHOB JUISI IMOPEPEHIIMAJIBHON
JIMATHOCTHUKU AKTUBHOI'O TYBEPKVJIE3A
1 JIATEHTHOH TYBEPKYJIE3SHO NMH®EKIUU

Anmaramoerosa A.C.}, lnabmaramoeros [1.C.., Epmexoaesa KOK.!, Anuiaosa A.Y.2,

Tanxkapeikosa I'.H.!, ’Kaaumosa O.A.}, Kanamesa JLK.2
HAO «3anaono-Kaszaxcmanckuii meouyunckuii yuueepcumem umenu Mapama Ocnanosay, Akmobe, Kazaxcman
2I'KIT «Axmiobunckuti obracmuoii pmusuonyiomononocuseckuii yenmpy na IIXB, Axmobe, Kazaxcman

Brenenne. VimmyHonorndeckre OnoMapKepsl BCe Yalle M3yJdaroTcs Ui IuddepeHInaTIbHON JHarHOCTHKH aKTHBHOTO
TyOepKyie3a M JaTeHTHOW TyOepKyae3HOH MH(EKINH, OJHAKO CTPYKTYpa M Pa3BUTHE JAHHOTO CIIEIHAIN3NPOBAHHOTO
HaTIpaBJICHUS HCCIIEIOBAHNI OCTAIOTCS HEJOCTATOYHO OXapaKTEPH30BaHHBIMH.

Heas. IlpoBectn aHanM3 TeHAEHUMI NyOJIMKAIIMOHHOW AKTUBHOCTH, LIWTHPOBAHMS, BEIyLIMX HCCIIEAOBATENICH U
OpraHM3aIi, a TaKKe TEMATHYECKOW IBOJIIONNH HCCIIEA0BaHNH, TOCBALICHHBIX OT/JEIbHBIM OHOMapKepaM HMMYHHOH
AKTHBAIMH M XEMOKHHOB, HCIIOJIB3YEMBIM JUTsl NG PepeHInaIbHON AMarHOCTHKY TyOepKyJiesa.
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Marepuansl 1 MeToabl. bubIoMeTpruYecKyii aHaJIN3 BBIIOJHEH Ha OCHOBE ITyOIMKaNnii, M3BJICUYEHHBIX M3 0a3 JTaHHBIX
Web of Science u Scopus. TTorck oxBaThIBal OPHUTHHAIBHBIC UCCIIEA0BATENLCKHIE CTATHH, OMYOINKOBAHHBIC B TIEPHOJ C
1978 mo 2025 rox m ObUT HaIpaBieH Ha PadOTHI, MOCBSIIEHHBIE TyOepKyJe3y, JJaTeHTHON TyOepKy/ne3HOH MH(EKINH,
aKTHBHOMY TYOEpKyJie3y, TUarHoCTUUeCKON 3(PEeKTUBHOCTH U OTIENBHBIM OnomMapkepam, Bkimodas HLA-DR, CD38,
MCP-1/CCL2 u RANTES/CCLS5. Ilocne ynaneHus ayOIuKaTtoB U 0TOOpa MyOIUKAIMH B COOTBETCTBHU C KPHTEPHIMH
BKJIFOUCHHS B aHAJIU3 OBUTH BKJIIOYEHBI 83 OpUTHHAJIBHBIE CTaThH. BHOMIMOMETpHYECKHUiA aHAIN3 U BU3yaTH3alHsl JTaHHBIX
TIPOBOJIMIINCH C HCTIOb30BaHueM Moayist Biblioshiny makera bibliometrix 8 mporpamme R (Bepcust 4.5.2), 3anymieHHoO#
gepes RStudio (Bepenst 2026.01.0+392).

PesyabTaThl. B nToroBenif MmaccuB Bonur 83 cTaTbd, OMyONMKOBaHHBIC B 49 HaAyYHBIX M3IAHUSAX W IIOATOTOBIICHHEIC
662 aBTopamu. CpeqHee YHCIO COaBTOPOB Ha OIHY ITyOJHKAIMIO cOCTaBWIO 8,94, Torma Kak IO MEXIYHApOIHOTO
coaBTOPCTBA ObIIa HEBBICOKOH U cocTaBmia 2,41%. CpenHee KOIMIECTBO IUTHPOBAHUH HA OAHY ITyOIHKAIHIO TOCTHUIIIO
43,92. Hawmbonee mNpoAyKTUBHBIMM HAay4YHBIMH OpraHU3alMsSMH SBISUTHNCH YHHBepcuTeThl KeiinrayHa u Omopw.
Benymumu mioniakaMu AJs OyONUKanUdM pe3yibTaToB HCCleqoBaHUi Obutn kypHaiel PLOS One, Frontiers in
Immunology u Tuberculosis. AHanu3 coBMECTHON BCTPEYaEeMOCTH KITFOUCBBIX CIIOB MOKAa3al, YTO JAOMHHHUPYIOIIUMHU
TEeMaTHYECKUMH HAIpPaBICHUSIMA SIBISUIMCH TyOepkynes, Omomapkepbl, mutokuubel, Mycobacterium tuberculosis u
JaTeHTHast TyOepKyie3Hast HHpEKIus.

O6cy:xaenne. [lomyyeHHbIe JaHHBIE OKA3bIBAIOT, YTO JIAHHOE HAIPaBJICHUE HMCCIIEIOBAHHUN ITOCTETIEHHO MEPENuIo OT
OTIETHbHBIX NMMYHOJIOTHYECKHX HAOJIOACHHH K 00Jiee CTPYKTYpHPOBAaHHOMY OMOMapKep-OpHEHTHPOBAaHHOMY IIOAXOAY
B JAWarHoctuke TyOepkyie3a. BmecTe ¢ TeM HHM3KHMII ypOBEHb MEKAYHAPOIHOTO COABTOPCTBA M KOHLCHTPALHS
IMyOMMKAIMOHHON aKTUBHOCTH B OTPAaHMYCHHOM YHCIIC HAyYHBIX OPIraHW3alUi YKa3blBAalOT HAa HEOOXOANMOCTH
MHOTOIIEHTPOBOH BalWIallM{, YHA(GHUKAIUN aHAIUTHYECKUX IPOTOKOJIOB M CTAHIAPTH3ALUH KPHUTCPUEB OIICHKH
JIMarHOCTHYECKOH 3 PEKTUBHOCTH OMOMAapKEPOB B Pa3INUHBIX MOMYJIALHAX.

3akiioueHue. VccienoBanus OTAENBHBIX OMOMapKepOB UIMMYHHOH aKTHBAIlMM U XeMOKHHOB T nuddepeHnnaisHoi
JIMarHOCTUKM TyOepKyje3a MpeiCTaBIsIOT Cco00i CHenUMaTU3MpOBAaHHOE, HO 3HAYMMOE HAMpaBJICHHE Hay4YHbBIX
uccnenoBanuil. CdopmupoBaHHass JokazaTenbHas 0a3a  XapaKTepU3yeTCss TEMaTHYECKOH  KOHCONUAALUEH,
KOHLICHTPAI[el HCCIIEI0OBATEILCKON AaKTUBHOCTH B OTPAHUYCHHOM YHMCIIE HAYYHBIX LIEHTPOB M HU3KUM YpPOBHEM
MEXAYHapOJIHOTO COTPYIHHYECTBA, YTO YKa3bIBaCT HA HEOOXOAUMOCTD PAaCIIMPEHUS] MHOTOLIEHTPOBBIX HCCIIEA0BAHUI 1
CTaH/IapTU3AIUU METOI0JIOTMYECKUX TTO/IX0/I0B.

KiroueBble ciioBa: TyOepkyJe3, JaTeHTHas TyOepKyye3Has WH(EKIHs, XEMOKHHOBBIC OHOMAapKepbl, OHOMapKephI
MMMYHHOH aKTHBallWH, IUATHOCTHKA.

BEJICEHAI TYBEPKVIJIE3 BEH JIATEHTTI TYBEPKVYJIE3 I MHOEKIIMAHDI
AXBIPATY IAFBI UMMVYH/IBIK BEJICEHY XXoHE XEMOKHWH BMOMAPKEPJIEPIH
3EPTTEYAIH bBUBJINMOMETPUAJIBIK TAJIIAYDBI

Aamaramoerosa A.C.}, lunbmaraméeros JI.C.., Epmexoaesa K.K.5, Aquiosa A.Y.2,

Tanxkapbikosa I'.H., ’Kaanmona O.A.%, Kanamesa JIK.?
Y«Mapam Ocnanos amwimoagur bamoic Kazaxcman meduyunanwix ynusepcumemiy KeAK, Axmeobe, Kazaxcman
2IDKK «Akmobe obnvicmuly pmusuonyibmononozusivly opmanvizoly KMK, Axkmebe, Kazaxcman

Kipicme. IMMmyHOMOTHSUITBIK OnoMapkepiep OenceHai TyOepKyses3ai JaTeHTTI TyOepKyne3ni MHDEKIUAIaH aXXbIpaTy
MaKcaThIH/1a OapFaH calblH KeHIHEH 3epTTenyie. Anaija 0cbl MaMaHJaHABIPBUIFAH FBUIBIMU OaFBITTBIH KYPBUTBIMBI MEH
JlaMy epEeKIIeIIIKTepl aJIi JIe )KEeTKUIIKTI IeHIelIe CHImaTTaMaraH.

Makcarbl. TyOepkynes3ni AMAarHOCTUKANBIK aXbIpaTyla KOJNJAaHBUIATBIH HMMMYHIBIK O€JCeHy JKOHE XEeMOKHH
OuoMapKepJiepiHe apHaJFaH 3epTTeyJIepAeri IKAPMUIAHBIMIABIK OCICCHIUNIK YPAICTEpiH, IoWeKce3 KenTipy
KOPCETKIIITEePiH, )KETEKII aBTOpJIap MEH FhUIBIMHU OPTAJIBIKTAP/Ibl, COHJali-aK TaKbIPBINTHIK AaMy/bl Oaranay.
Marepuaaaap mMen aaicrep. bubnmnomerpusiibik Tanmay Web of Science sxone SCOPUS JepeKKOpJIapbiHaH albIHFaH
KapusulaHBIMAAp Heri3inae Xyprizinmi. I3gey 1978-2025 xpurmap apajibIFbIHIA SKapHAJIaHFaH TYIHYCKA FHIIBIMH
Maxaanap/bl KaMThII, TyOepKyJiesre, )KachIpbIH TyOepKyIe3 ik nHpekusra, Oescen i TyoepKyesre, IMarHoCTHKAIBIK
tuimainikke kone HLA-DR, CD38, MCP-1/CCL2, RANTES/CCL5 cusiktel OuomMapkepiepre OarbITTalIbL.
KaliranaHaTsIH )apHsIaHBIMIAP/IbI AJIBI TACTAY JKOHE 1pIKTEYy KpUTEpHIIepiHe COlKeCTiriH OaraayaaH KeiiH Tangayra
83 TynHycka Makana eHrizinai. bubnnoMeTpusuIbIK Tangay MeH JepeKkTepli Buzyanuzanusiiay R OarmapiamachIHBIH
(nycka 4.5.2) bibliometrix nakerinix Biblioshiny monxyni apkeuier, RStudio 6armapiamacer (Hycka 2026.01.0+392)
KOMETIMEH OPBIHAAIIBI.

Hoatukenep. KopbITBIHAB AepeKkTep XKUBIHTHIFBIHA 49 FRUIBIMH OachbUIBIMIA KapbIK KOpreH jkoHe 662 3epTreymli
aBTOPJIBIK eTKeH 83 Makaia eHri3inai. bip Makanmara makkaHAarsl OpTalia aBTopiap caHsl 8,94 60IBI, al XaIbIKapaIbIK
OipieckeH aBTOPJBIKTHIH yieci Hebapi 2,41%-ap1 Kypaabl. bip >kapusutaHbIMFa MIAKKAHIIAFBI OpTalia JOHEKCe3 CaHBI
43,92 oonnel. Ex eHiMal reutbiME yiibiMmap KelintayH yHuBepcuTeTi MEH DMOpH YHHBEPCUTETI OOnpl. 3eprrey
HOTIDKEJIEPiH JKapusulay/ia JKeTeKII OpbiH anFaH xypHangap — PLOS One, Frontiers in Immunology »xane Tuberculosis.
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Kinr cesnepuin Gipre kesmecyin Tangay TyOepkyies, Ouomapkepiep, iurokuaaep, Mycobacterium tuberculosis sxone
JIATEHTTTI TyOepKyIe3/li MHPEKIHS HeT13T1 TaKpIPBINTap OOJFAaHBIH KOPCETTI.

Tankpliay. AJbIHFaH JepekTep Oyl 3epTTey OarbITHIHBIH JKEKEIereH MMMYHOIOTHSUIBIK OaKpuiaynapiaH TyOepKyies3
JIMArHOCTUKACBIHIAFBI KYPBUIBIMIAIFaH OHOMapKepre OarbITTaFaH TOCUIre Kapaid JaMbIll Kejle >KaTKAaHBIH KepceTemi.
CoHBIMEH KaTap XaJlbIKapaiblK OipiIecKeH aBTOPIIBIK JACHTeHiHIH TOMEHIIT1 JKoHE JKapHsIaHBIMIBIK OCICEeHIITIKTIH
IICKTEYJTi FBUIBIMHA YHbIMAap[a INOFBIPJIAHYBl KONOPTAJIBIKTHl BAIMIALUSIHBI, aHAJUTHKAIBIK XaTTaMasapIbl
Oipi3eHIipy i )KoHE SpTYpJli MOMyIsILUsIapAa OnoMapKepiiepAiH ANarHOCTUKAIBIK THIMIUTITIH Oaranay KpuTepHidinepin
CTaH/aPTTAYIbl KAKET ETe/l.

Kopoiteinasl. TyOepkyne3ni IMarHOCTHKAJBIK —aXbIpaTyFa apHaIFaH WMMYHIBIK OCJICEHY JKOHE XEMOKWH
OnoMapkepJepiH 3epTTey — MaMaHAaHABIPbUIFaH, OipaK FBUIBIMH MaHbBI3Bl JKOFaphl OarblT OOJBIN TaOBLIAIbI.
Kanbinrackan nonenai 6a3a TakbIPHIITHIK HIOFBIPIAHYMEH, 3€pTTey OCJICEHALTITIHIH jKeKeJIereH FhUIBIMHU OpPTaJIbIKTapia
TONTANTYbIMCH JKOHE XaNBIKAPAIbIK BIHTBIMAKTACTHIKTBIH MICKTCYJIUTINIMEH CHIATTaNaabl. Byl KemopTaabIKThI
3epTTeyNepi KeHEHTY JKOHE 9IiCHAMANBIK TOCUIIEP i CTaHAApTTay KaXKETTIIriH KOpPCeTe .

Tyi#inai ce3mep: TyOepkymes, JaTeHTTI TyOepKyne3ni MH(EKIHA, XeMOKHHIIK OHOMapKepiep, HMMYHIBIK OeliceHy
O6romapkepiepi, THarHOCTHKA.

Introduction. Tuberculosis remains one of the and predict the progression of LTBI to active
leading global health challenges, with the disease.

World Health Organization (WHO) reporting In recent years, there has been growing
approximately 10 million new cases and 1.4 recognition of the role of immune activation
million deaths annually. Mycobacterium phenotypes and chemokine markers in
tuberculosis (Mtb), the causative agent of improving the diagnosis of tuberculosis. The
tuberculosis, primarily affects the lungs but can immune response to Mtb infection involves
also impact other organs, leading to a broad complex interactions between innate and
spectrum  of  clinical manifestations. adaptive immunity. T-helper cells (CD4+ T
Tuberculosis can be classified into two forms: cells) play a central role in controlling the
latent tuberculosis infection (LTBI), where the infection, and their activation phenotype is a
bacteria persist in a dormant state without critical indicator of the immune status in LTBI.
causing disease, and active tuberculosis (active Cytokine and chemokine markers, such as
TB), where Mtb replicates and causes CD38, MCP-1, and RANTES, are increasingly
symptomatic disease. Differentiating between being studied as potential biomarkers to
these two states is critical for both diagnosis and differentiate between latent and active TB [7, 8,
treatment, as improper identification of LTBI 9].

can result in unnecessary treatment, while CD38, a surface marker expressed on T cells, is
missed diagnoses of active tuberculosis can widely used to assess T cell activation in
lead to the spread of the disease and the tuberculosis. Elevated expression of CD38 on
emergence of drug-resistant strains [1, 2]. Mtb-specific CD4+ T cells has been associated
The global burden of tuberculosis is with active TB, as these cells are actively
exacerbated by several challenges, including involved in the immune response to Mtb [10].
delayed diagnosis, misdiagnosis, and the Similarly, MCP-1 (monocyte chemoattractant
inability of existing diagnostic tests to protein-1), a chemokine that attracts monocytes
adequately distinguish between latent and to the site of infection, has been identified as a
active disease [3, 4]. Traditional diagnostic potential marker to differentiate active TB from
methods, such as chest X-rays and sputum LTBI [11, 12]. Other cytokines, such as IFN-y,
microscopy, are limited by low sensitivity, TNF-a and IL-2, play key roles in the immune
especially in HIV co-infected patients or those response to tuberculosis and are often elevated
with extra-pulmonary tuberculosis [5]. The in active disease [13, 14].

tuberculin skin test (TST) and interferon- Recent studies have demonstrated that
gamma release assays (IGRAS), while useful in combinations of cytokine and chemokine
detecting LTBI, fail to reliably differentiate markers, particularly those associated with
between active and latent infection [6]. These immune activation and host response, may
diagnostic shortcomings highlight the urgent provide the necessary sensitivity and specificity
need for new and more reliable diagnostic for differentiating active TB from latent
methods that can accurately identify active TB infections [15, 16]. These biomarkers are not
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only useful in diagnosing tuberculosis but also
in predicting the progression of latent infection
to active disease, thereby allowing for better
risk stratification and timely interventions [1].
Moreover, advancements in  molecular
diagnostics and immunophenotyping have
enabled the identification of additional immune
signatures that can help distinguish between the
various stages of tuberculosis infection [17].
Recent research has shown that activation
markers such as HLA-DR, CD38 and CD4+ T
cells may serve as valuable indicators for
immune profiling in tuberculosis patients [8].
These findings suggest that immune-based
diagnostics are a promising area of research,
offering the potential to revolutionize the way
tuberculosis is diagnosed and treated.
Moreover, further validation of these
biomarkers in diverse populations and clinical
settings will be necessary to ensure their global
applicability. The development of point-of-care
tests based on these biomarkers, combined with
rapid molecular diagnostics, holds the potential
to greatly improve early detection and treatment
outcomes for tuberculosis patients worldwide
[1,7].

Despite the growing number of studies
evaluating immune activation and chemokine
biomarkers  for  differentiating  active
tuberculosis from latent tuberculosis infection,
the bibliometric structure of this research area
remains insufficiently characterized. Previous
investigations have primarily focused on the
diagnostic ~ performance  of  individual
biomarkers, whereas limited attention has been
paid to publication trends, citation patterns,
scientific collaboration, and thematic evolution
within this specialized field. HLA-DR, CD38,
MCP-1/CCL2, and RANTES/CCL5 were
selected because they represent key immune
activation and chemokine biomarkers that have

(OTV3VI0MYAbMOHONOrMA

been repeatedly investigated in host-response-
based tuberculosis diagnostics. A bibliometric
assessment of the literature may provide a
comprehensive  understanding  of  the
development, impact, and research directions of
this field.

This study aimed to conduct a bibliometric
analysis of research on selected immune
activation and chemokine biomarkers used for
differentiating active tuberculosis from latent
tuberculosis infection. Specifically, the study
assessed publication trends, citation impact,
leading authors, institutions, countries,
journals, and keyword co-occurrence patterns
based on records retrieved from Web of Science
and Scopus.

Materials and Methods.

Description of the bibliometric analysis
approach and data collection

We derived the data from the Web of Science
database and Scopus on February 10, 2026,
using the key words. All publications to 2026,
are exported in plain text format for Web of
Science and BiBTeX format for Scopus, which
contains bibliographic information, keywords
information and citation information, etc. The
research articles were included in this
bibliometric analysis and the language was
restricted to English. Both datasets were
merged using code in RStudio (version 4.5.2),
launched through RStudio (version
2026.01.0+392) and the combined data was
exported in xlIsx format. Of the 136 merged
records, 53 non-article documents (including
reviews, editorials, and other publication types)
were excluded, resulting in 83 research articles
included in the final bibliometric analysis. The
detailed search process is illustrated in Figure
1. The search formula was listed in Table 1.

Table 1 - Queries of search strategy in Scopus and Web of Science

Database

Search query

Records
retrieved

Scopus

TITLE-ABS(tuberculosis OR "mycobacterium tuberculosis” OR TB) AND TITLE-ABS("latent|
tuberculosis" OR LTBI OR "tuberculosis infection") AND TITLE-ABS("active tuberculosis" OR
"active TB" OR "pulmonary tuberculosis") AND TITLE-ABS("HLA-DR" OR "HLA DR" OR
CD38 OR "MCP-1" OR "monocyte chemoattractant protein-1" OR CCL2 OR RANTES OR
CCL5) AND TITLE-ABS(diagnos* OR "diagnostic accuracy" OR sensitiv* OR specific* OR
ROC OR AUC OR "receiver operating characteristic™)

50

Web of |(TI=(tuberculosis OR "mycobacterium tuberculosis" OR TB) OR AB=(tuberculosis OR
Science ["'mycobacterium tuberculosis” OR TB)) AND (TI=("latent tuberculosis® OR LTBI OR

100
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Database Search query rifﬁ%gig

"tuberculosis infection™) OR AB=("latent tuberculosis” OR LTBI OR "tuberculosis infection™))
AND (TI=("active tuberculosis" OR "active TB" OR "pulmonary tuberculosis") OR AB=("active
tuberculosis" OR "active TB" OR "pulmonary tuberculosis")) AND (TI=("HLA-DR" OR "HLA
DR" OR CD38 OR "MCP-1" OR "monocyte chemoattractant protein-1" OR CCL2 OR RANTES
OR CCL5) OR AB=("HLA-DR" OR "HLA DR" OR CD38 OR "MCP-1" OR "monocyte
chemoattractant protein-1" OR CCL2 OR RANTES OR CCL5)) AND (TI=(diagnos* OR
"diagnostic accuracy” OR sensitiv* OR specific* OR ROC OR AUC OR "receiver operating
characteristic') OR AB=(diagnos* OR "diagnostic accuracy" OR sensitiv* OR specific* OR
ROC OR AUC OR "receiver operating characteristic™)

The literature search identified a total of 150
records through database screening, including
100 records retrieved from Web of Science and
50 from Scopus. Following removal of
duplicate records (n = 14), 136 unique articles
remained for title and abstract screening.

During the screening phase, 53 records were
excluded due to ineligible publication types,

editorials, and other non-original research
formats.

After applying predefined inclusion and
exclusion criteria, 83 studies met the eligibility
criteria and were included in the bibliometric
analysis. The study selection process is
summarized in the PRISMA flow diagram
(Figure 1).

Duplicate records removed (n = 14)

Reasons of exclusion:

Other publication types (n = 53)

including reviews, conference abstracts,
Identification of studies via databases and registers
@ : Y
K= Records identified from:
E Web of Science (n = 100)
= Scopus (n = 50)
)
(=
§ Total (n = 150)
: i .
o
(=
'c Records screened
§ (n=136)
L5
- u’ 4
— v
3
o Included in bibliometric analysis
=
S (n=83)
=
Figure 1 - Flowchart of the study selection process for the bibliometric
analysis of global research trends on immunological biomarkers in tuberculosis
Results. tuberculosis

Characteristic of Publication

A total of 83 publications were included in the
bibliometric analysis, covering the period from
1978 to 2025. These studies were distributed
across 49 scientific sources, reflecting a
focused yet multidisciplinary research field in

42

immunology and biomarker
research.

The dataset comprised 662 authors, with no
single-authored documents identified. The
average number of co-authors per document
was 8.94, indicating a highly collaborative
research  environment. International co-
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authorship  accounted for 2.41% of
publications.

The mean document age was 11.9 years, and the
average citation rate reached 43.92 citations per
document, demonstrating substantial scientific
impact. A total of 170 author keywords were
identified, highlighting strong thematic
emphasis on tuberculosis, biomarkers, and
diagnostic differentiation between latent and

active disease.

Annual Scientific Production and Citation
Trend

The annual distribution of publications reveals
a steady increase in research output, with
minimal activity observed prior to the mid-
2000s. A notable upward trend emerged after
2010, with peaks in publication activity
recorded in 2010 and from 2015 to 2022. The

(TU3MONYAMOHONOTUA 3

highest output was observed between 2021 and
2022, reflecting an intensification of research
on tuberculosis biomarkers.

Citation analysis showed significant year-to-
year variability. The period from 2016 to 2018
marked a sharp increase in citations, signifying
the release of pivotal studies that had
substantial influence on the field. Additional
citation peaks occurred in 2014 and 2019,
correlating with the publication of key studies
that contributed meaningfully to advancing
research. More recently, citation counts for
2023-2025 have seen a decline, likely due to
the shorter time frame for citations to
accumulate.

Overall, these trends highlight a sustained
growth in scientific output, with periods of high
citation impact, particularly in the mid-to-late
2010s (Figure 2).

Annual Scientific Production and Citation Trend

7.5

o
©

Number of Articles

25

0.0 I|

1980 1990 2000

Year

Figure 2 - Annual scientific production and total citation trends in immunological biomarkers in tuberculosis research

(1978-2025). The bar chart illustrates the number of publications per year, while the line represents the total citations
received annually

Countries and affiliations

The bubble plot illustrates the citation impact of
the most influential countries in the field.
Denmark demonstrates the highest average
citation rate per article (approximately 159
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citations), indicating a particularly strong
impact despite a relatively limited number of
publications. The United States (USA) ranks
second in terms of average citations (=122
citations per article) and shows one of the
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largest bubble sizes, reflecting a substantial
total citation volume and consistent research
influence.

Germany occupies an intermediate position,
showing moderate citation performance (~61
citations per article). Countries like Brazil,
Italy, and South Africa exhibit comparable but
lower citation impact. Asian contributors such
as Singapore and Korea demonstrate moderate
visibility in tuberculosis biomarker research. In
contrast, the United Kingdom and Colombia

N02 (521 2026 |

show comparatively lower average citation
values within the top group.

Overall, the results suggest that citation
influence is not solely dependent on publication
volume. Countries such as Denmark achieve
high per-article impact despite producing fewer
documents, whereas larger research systems
like the USA combine both productivity and
citation strength. This pattern indicates
heterogeneity in global research impact within
the field (Table 2, Figure 3).

Table 2 - Citation metrics of the top 10 countries in tuberculosis diagnostic research: a bibliometric analysis

Rank Country Total Citations (TC) Average Article
Citations
1 USA 978 122.2
2 China 520 26.0
3 Denmark 318 159.0
4 South Africa 271 45.2
5 Italy 227 454
6 India 208 34.7
7 Korea 208 41.6
8 Germany 182 60.7
9 United Kingdom 121 40.3
10 Brazil 100 50.0
Denmark .
USA .
Total Citations
Germany . 60
. 90
Brazil
. 120
Italy . 150
South Africa
Avg Citations
Singapore I 140
120
100
Korea 80
60
40
United Kingdom
Colombia
40 80 120 160

Average Citations per Article

Figure 3 - Most cited countries in tuberculosis biomarker research

The three-field plot (Figure 4) illustrates the
interconnections between contributing
countries, leading journals, and predominant
research themes in tuberculosis biomarker
research. China emerges as the most influential
country, with significant contributions to high-
impact journals such as Frontiers in
Immunology and PLoS One. Other countries,
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including Italy, the United States, Germany,
and South Africa, show moderate levels of
publication activity.

Among the sources, Tuberculosis, Frontiers in
Immunology, and PLoS One stand out as
central publication venues, underscoring their
role  in  disseminating  research  on
immunological biomarkers in tuberculosis. The
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most frequently associated keywords include
tuberculosis, biomarker, and diagnosis,
followed by Mtb, cytokines, and latent
tuberculosis infection. These findings highlight
a strong thematic focus on immunological
mechanisms and diagnostic differentiation
between latent and active forms of tuberculosis.
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Overall, the visualization reflects a
geographically concentrated yet thematically
cohesive research landscape, primarily centered
on biomarker-based diagnostic approaches for
tuberculosis (Figure 4).

DE

tuberculosis

biomarker

diagnosis

cytokines .

mycobacterium tuberculosis .
flow cytometry ]

itoi [JJj

hiv .

latent tuberculosis infection .

active tuberculosis [l

bmc infectious diseases

Dcl\'nical and experimental immunology

Dcl\'nical and vaccine immunology

[ Jinternational journal of tuberculosis and lung disease
| lamerican journal of respiratory and critical care medicine

Figure 4 - Three-field plot of countries, sources, and keywords in tuberculosis biomarker research

The top research institutions in tuberculosis
diagnostic research were ranked according to
the number of published articles. The
University of Cape Town led with 16
publications, followed by Emory University
with 12 articles. Several other institutions,
including the Chinese Academy of Medical
Sciences — Peking Union Medical College,
Samsung Medical Center, and Sungkyunkwan

University, each contributed nine publications.
Notable contributors also included Fudan
University, Peking Union Medical College, the
University of Copenhagen, Yonsei University,
and the ICMR — National Institute for Research
in Tuberculosis. These findings highlight the
significant  institutional  contributions  to
research on tuberculosis biomarkers and
diagnostics (Table 3).

Table 3 - Leading research institutions ranked by number of published articles in tuberculosis diagnostic research based

on bibliometric analysis

Rank Affiliation Articles

1 University of Cape Town 16

2 Emory University 12

3 Chinese Academy of Medical Sciences — Peking 9
Union Medical College

4 Samsung Medical Center 9

5 Sungkyunkwan University (SKKU) 9
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The leading authors were ranked based on the
number of publications and fractionalized
contributions. Franken K., Gao M., Liu Y.,
Ottenhoff T., Zhang L., and Zhang Y. each
authored four publications, demonstrating the
highest productivity within the dataset. The

analysis of fractionalized contributions further
emphasizes Franken K. and Ottenhoff T. as
having the most substantial proportional
involvement in tuberculosis diagnostic research
(Table 4).

Table 4 - Leading authors ranked by number of publications and fractionalized contributions in tuberculosis diagnostic

research based on bibliometric analysis

Rank Author Articles Fractionalized Articles
1 Franken K 4 0.58
2 Gao M 4 0.47
3 LiuY 4 0.53
4 Ottenhoff T 4 0.58
5 Zhang L 4 0.56
6 Zhang Y 4 0.53
7 Andersen P 3 0.44
8 ChenY 3 0.31
9 Gao Y 3 0.32
10 Huang H 3 0.32

The analysis of publication activity shows a
notable increase after 2010, with several
authors exhibiting peak productivity between
2015 and 2020. Authors such as Liu Y.,
Ottenhoff T., and Franken K. demonstrated
higher citation impact, as evidenced by the
darker coloration in the bubble plot.

These findings suggest a progressive
consolidation of research output in recent years,
with authors maintaining sustained publication
activity achieving increasing citation influence.
This trend reflects the maturation of the field
and the emergence of key contributors who
have played a central role in driving scientific
development in  tuberculosis diagnostic
research.

The number of publications and citations by
different authors

Analysis of author productivity identified six
leading researchers — Franken K., Gao M., Liu
Y., Ottenhoff T., Zhang L., and Zhang Y. —each
contributing four publications, representing the
highest individual output in a dataset of 83
publications. Andersen P., Chen Y., Gao Y.,
and Huang H. followed, each with three
publications  (Table 4).  Fractionalized
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contribution analysis revealed that Franken K.
and Ottenhoff T. exhibited the highest
proportional research involvement (0.58 each),
followed by Zhang L. (0.56) and Liu Y. and
Zhang Y. (0.53 each). These findings indicate
that, in addition to high publication
productivity, these authors made substantial
individual contributions to collaborative
research efforts. Temporal analysis
demonstrated that the majority of publications
by leading authors were concentrated between
2015 and 2022, with a notable increase in
productivity around 2017-2019. Citation
impact peaked during the same period,
particularly for authors such as Liu Y. and
Zhang Y., whose publications accumulated the
highest citation intensity, as indicated by the
citation distribution plot (Figure 5). Co-
authorship network analysis revealed a
dominant collaboration cluster centered around
Gao M., Zhang L., Zhang Y., and Liu Y.,
reflecting strong inter-author connectivity. A
secondary collaboration cluster was observed
between Ottenhoff T. and Franken K.,
indicating a distinct but active research
partnership (Figures 5 and 6). Overall, these
findings highlight that tuberculosis biomarker
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research is driven by a small number of highly citation impact occurring in the mid-to-late
productive authors, with peak publication and 2010s.
ZHANG L
ZHANG Y o
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HUANG H 160
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40
E LI Y ®
< Number of Articles
CHENY
® 1.00
@ 125
GAOY o ° @ 150
@
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Year
Figure 5 - Authors’ scientific production over time and citation impact
The bubble plot (Figure 5) illustrates the bubble size representing the number of articles
temporal distribution of scientific production published in a given year and color intensity
among the top 10 most productive authors, with reflecting total citation impact.

Figure 6 - Author collaboration network. Node size represents the number of publications. Link thickness indicates
collaboration strength. Different colors represent research clusters identified using the Louvain algorithm

Journal publications on tuberculosis biomarkers. PL0S One
The figure illustrates the distribution of the demonstrated the highest number of
most relevant journals contributing to research publications (n = 8), followed by Frontiers in
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Immunology (n = 7) and Tuberculosis (n = 5).
Other prominent sources included the Journal
of Infection (n = 4), as well as BMC Infectious
Diseases, Clinical and Vaccine Immunology,
and the International Journal of Tuberculosis
and Lung Disease (n = 3 each). Several

Most Relevant Sources

N02 (521 2026 |

additional journals contributed two
publications each, highlighting a moderate
dispersion of research output across specialized
infectious disease and immunology journals
(Figure 7).

PLOS ONE

FRONTIERS [N IMMUNOLOGY

TUBERCULOSIS

JOURNAL OF INMFECTION

BMC INFECTIOUS DISEASES

@
£
ES
2
@

CLINICAL AND VACCINE IMMUNCLOGY

INTERNATIONAL JOURNAL OF TUSERCULOSIS AND LUNG OIS

AMERICAN JOURNAL OF RESPIHATORY AND CRITICAL CARE

CLINICAL AND EXPERIMENTAL IMMUNCLOGY

CLINICAL INFECTIIUS DISEASES

N. of Documents

Figure 7 - Most relevant sources contributing to the study field

The bibliometric distribution of publications
across journals adheres to a classic Bradford’s
Law pattern, characterized by a distinct
concentration of articles within a small number
of highly productive sources. The shaded
region in Figure 8 represents the Bradford core,
consisting of journals that contribute the largest
share of publications in the analyzed dataset. A
clear decline in publication frequency is
observed beyond this core, with journals in
subsequent zones contributing progressively
fewer articles. This distribution reflects the
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uneven dissemination of scientific output,
emphasizing the presence of a central nucleus
of specialized journals that dominate
knowledge sharing in the field. The observed
distribution confirms the applicability of
Bradford’s Law to the current dataset,
demonstrating a typical core-periphery
structure in scholarly communication. This
core—periphery model suggests that a small
number of core journals are central to the field’s
research output, while peripheral sources
contribute less extensively.
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Figure 8 - Identification of Core Journals Based on Bradford’s Law Distribution

The graph shows a core-periphery structure of
journals, with the core zone having the highest
number of articles. The decline in publications
as we move away from the core illustrates the
uneven distribution of publications, a key
feature of Bradford’s Law.

Keyword and thematic
structure

Keyword co-occurrence analysis revealed a
well-defined thematic structure within the
analyzed body of literature. The term
"tuberculosis" emerged as the most central and
highly connected node, underscoring its
dominant conceptual role across publications.
This central cluster was closely associated with
terms such as biomarker, CD38, and treatment-
related concepts, reflecting the increasing
emphasis on immunological markers and

CO-occurrence

@ ﬁ oy
tuberculosis

= imsbiomarker

\

diagnostic applications in tuberculosis research.
A second prominent cluster centered around
Mycobacterium  tuberculosis, with strong
associations to terms like latent tuberculosis
infection, cytokines, antigen, and differential
diagnosis. This thematic grouping highlights

research on  pathogen-specific  immune
responses and the critical differentiation
between active and latent tuberculosis.

Additional clusters focused on cytokine-related
mechanisms and clinical application terms,
demonstrating a robust integration of
immunopathological investigation with
translational and diagnostic research. The
network structure overall reveals a concentrated
yet interconnected research  landscape,
characterized by a strong emphasis on
immunological biomarkers and host—pathogen
interaction mechanisms (Figure 9).

. 5400 14!
[tbi
mycobacterium tuberculosis
aetive tuberculosis

latent tuberculosis infection

cytokines

ibe@ililo

Figure 9 - Keyword Co-occurrence Network in Tuberculosis Biomarker Research
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Discussion. This bibliometric analysis provides
a comprehensive overview of the global
research landscape in tuberculosis biomarker
studies over the period 1978-2025. Although
the total number of publications (n = 83)
remains moderate, the relatively high average
citation rate (43.92 citations per document)
demonstrates that research in this area has
generated substantial scientific impact. The
mean document age of 11.9 years further
suggests that foundational studies continue to
influence ongoing investigations in the field
[16].

The steady increase in publication output after
2010, with notable peaks between 2015 and
2022, reflects growing scientific interest in
immunological and biomarker-based
approaches to tuberculosis research. This
upward trend is likely driven by advances in
immunophenotyping techniques, molecular
diagnostics, and the broader shift toward host-
directed diagnostic strategies [17, 18, 19].
These developments are integral to enhancing
the precision and effectiveness of tuberculosis
diagnostics, moving beyond traditional
diagnostic methods [2, 20].

The field demonstrates a strong collaborative
structure, involving 662 authors with an
average of 8.94 co-authors per publication and
no single-authored documents. These patterns
highlight the multidisciplinary nature of
tuberculosis biomarker research, integrating
clinical medicine, immunology, molecular
biology, and epidemiology [18, 21, 22].
However, the relatively low rate of
international co-authorship (2.41%) suggests
that global collaboration remains limited,
despite tuberculosis being a worldwide public
health challenge. Strengthening cross-border
partnerships could enhance methodological
harmonization and research  scalability,
particularly in low-resource settings [18].
Institutional analysis revealed that research
productivity is concentrated in a limited
number of leading academic centers, such as the
University of Cape Town (16 publications) and
Emory University (12 publications). The
prominence of these institutions reflects the
combined influence of high tuberculosis burden
settings and  well-established  research
infrastructures [23]. On the country level,
China demonstrated strong publication
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connectivity, while the United States exhibited
both high productivity and significant citation
impact [8]. Notably, some countries with fewer
publications achieved high average citation
rates, suggesting that research influence is not
solely dependent on output volume but also on
scientific quality and innovation [24].

Keyword co-occurrence analysis revealed clear
thematic consolidation around the central
concept of tuberculosis, strongly associated
with clusters such as biomarkers, cytokines,
Mycobacterium  tuberculosis, and latent
tuberculosis  infection.  This  structured
clustering pattern indicates a transition from
descriptive immunological studies toward
translational research, focused on diagnostic
differentiation and immune activation profiling
[25]. The prominence of immunology-related
terms  further supports the increasing
integration of host-response biomarkers into
tuberculosis research frameworks [26].

The journal distribution followed a core-
periphery structure, consistent with Bradford’s
Law, with a small number of core journals
accounting for a substantial proportion of
publications [15]. Core sources, such as PL0oS

One, Frontiers in  Immunology, and
Tuberculosis, play a central role in
disseminating biomarker-oriented research,

reflecting the interdisciplinary positioning of
the field between infectious diseases and
immunology [20, 27, 28, 29]. The
concentration of research output in these
journals underscores their pivotal role in
shaping the future of tuberculosis diagnostics.
Despite the observed scientific growth and
citation impact, the overall publication volume
remains relatively limited compared to other
major infectious diseases. This suggests that
tuberculosis  biomarker  research, while
influential, remains a specialized niche,
requiring broader international engagement and
expanded funding support [30]. Enhancing
research collaboration and securing funding
will be critical to expanding the global reach of
tuberculosis research, especially in the context
of new diagnostic technologies and biomarker
identification.

In summary, the field is characterized by
concentrated  productivity, high citation
influence, strong institutional leadership, and
increasing thematic specialization. Continued
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international collaboration and methodological
standardization will be essential to sustain
growth and further consolidate the scientific
impact of tuberculosis biomarker research [7,
17].

This  bibliometric analysis provides a
comprehensive overview of the global research
trends in tuberculosis biomarker studies from
1978 to 2025. The findings highlight a steady
increase in research output since 2010, with
notable contributions from key authors and
institutions. Despite the moderate total
publication volume, the field demonstrates
substantial scientific impact, as evidenced by a
high average citation rate and the continued
influence of foundational studies.

The analysis reveals a concentration of research
activity in immunological biomarkers and
diagnostic approaches, with a growing
emphasis on the differentiation between latent
and active tuberculosis. Key authors, such as
Franken K, Gao M, and Liu Y, have contributed
significantly to the field, with a marked increase
in publication activity between 2015 and 2022.
Bradford’s Law pattern confirms a core-

(OTV3VI0MYAbMOHONOrMA

periphery structure in journal publications, with
a small number of core journals playing a
dominant role in disseminating research.

Conclusion. Overall, research on selected
immune activation and chemokine biomarkers
for differentiating active tuberculosis from
latent tuberculosis infection represents a
specialized but steadily expanding field.
Bibliometric analysis revealed increasing
scientific output, substantial citation impact,
and a concentration of research activity within
a limited number of countries, institutions,
authors, and journals. Thematic analysis
demonstrated a strong focus on HLA-DR,
CD38, MCP-1/CCL2, RANTES/CCLS5, and
related immunological mechanisms involved in
tuberculosis diagnostic differentiation. Despite
the growing evidence base, international
collaboration  remains  limited.  Broader
multicenter collaboration and methodological
standardization may further strengthen the
development and global applicability of
biomarker-based diagnostic approaches.
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KondukT HHTEpecoB — HE 3a5BIICH.

JlauHBI MaTepuan He ObUT 3asBICH paHee, I MyOJIMKAlUM B APYTHX M3TAHUAX M HE HAXOIUTCS HA PAaCCMOTPEHUHU
JIPYTHMH H3/1aTeITECTBAMHU.

duHAHCHPOBAaHMEe — [aHHOE MHCCJICIOBAHUE BBIIOJIHEHO B paMKaX HAyYHO-TEXHHUYECKOTO IPOEKTa T'PAHTOBOIO
¢unancuposanust HUP 3a cuer cobctBenHbIx cpenctB HAO «3amagno-KazaxcraHCKuil MeTUIMHCKUN YHHBEPCUTET
nmenu Mapara OcrnanoBa» 1o teme: «KoMIUIEKCHAs OLlEHKAa KIMHWYECKUX, IMMYHOOMOXUMHYECKUX ITOKa3aTeleil B
JIMarHOCTHKE W MOHUTOPUHIE JICYSHNUS! BIIEPBbIE BBHIIBICHHOTO TYOSpKyJie3a pa3IMyHOM JTOKaIN3aIin .
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Mynnesiep KaKTBIFBICHI — MAJIIMJICIITEH JKOK.

By marepuan 6acka 6ackuTBIMIapAa sKapusiIay YIIiH OYphIH MOJIIMIEIMEreH KoHe 0acka O0achUIBIMIApIsIH KapayblHa
YCBHIHBIJIMAFaH.
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03 KapaxaTbl €CceOIHEH XXY3ere achbIphUIATBHIH FHUIBIMU-3EPTTEY XYMBICTAphlHA apHAIFaH I'PAHTTHIK Kap KbUIAHIBIPY
OOMBIHIIA FHUIBIMH-TCXHHUKAIBIK k00a asChIHAAa «OPTYPJi JOKAIM3alMANarsl JKaHAJaH aHBIKTAJIFAaH TyOepKyme3mi
eMJIeyiH AUarHOCTHKAChl MEH MOHUTOPHHITH/ET] KIMHHUKAJIBIK )KOHE HMMYHOONOXMMUSIIBIK KOPCETKILITEPAl KEIIeH 1
Oaranay» TaKbIpbIOBIH/IA JXYPTi3LIi.
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JNATHOCTUYECKAA HEHHOCTD JIAM-TECTA 1TPU MUKOBAKTEPUEMHUUA Y
I[MAITMEHTOB C BUY/Tb CEIICUCOM (O530P JINTEPATYPbI)

My3zay6aesa B.T.
Hayuonanvhouii nayunsiii yenmp gpmuzuonynomononozuu PK,
Anmamet, Kazaxcman

BBenenmne. JleranpHocTh Tpu coueTannu TyOepkynesa (Th), BUU-unpexkunun u cercuca dpe3BbIUATHO BBHICOKA U
coctasisteT oT 30% 1o 40% naxe Ha poHE MPUMEHEHNSI COBPEMEHHBIX aHTUMUKPOOHBIX IpemnaparoB. bypHoe pa3sutue
3a00JeBaHUs MPOUCXOIUT B TedeHne Bcero 10-30 nmHell. YpoBeHP CMEPTHOCTH NMPH HEMEUICHHOM (IMITMPHYECKOM)
HadJaje CTAaHAApTHOTO IIPOTUBOTYOEPKYIIE3HOTO JIeUeHHs cocTaBisier - 12%.

B cnyuasix Tspkenoro TedeHus MUKOOAKTepusl TyOepKyJie3a CTAaHOBUTCS TJIaBHBIM [IATOTCHOM, BBI3BIBAIOIINM CETICHC Y
TaKUX MaleHTOB. MUKOOAKTEpUEMUs SBIISIETCSI IPSIMBIM TPUITEPOM M BEAYLIHM 3THOJIOTHUECKUM (haKTOPOM Pa3BUTHUS
TSDKEJIOTO CEeIICHCa U CENITHYECKOTo MIOKa y MAIMeHTOB ¢ BHIPaKEHHBIM HMMYHoeduiuToM (ocodenHo Ha pone BUY-
nHpekuun npu yposHe CD4 < 100 ki/mkin. [TonHomacuirabHble KMHIYECKKE HccnenoBanus (Hanpumep, ATLAS, 2026)
noATBepxkaaroT, uto Mycobacterium tuberculosis oGuapyxuBaercst B kpoBu Gosice ueM y 52% manuento ¢ BUY-
ACCOIIMHPOBAHHBIM CETICHCOM, BBICTYTIAs! TJIABHBIM CKPBITHIM ITATOT€HOM.

Bricokas neranpHOCTh manueHToB ¢ BUY/TO oT cemcuca IUKTyeT HEOOXOAMMOCTh BHEIPEHHS IKCIPECC-METOJOB
JUAarHOCTUKH. [lepCHeKTHBHBIM pEIICHWEM IaHHOH MpOONeMBl SBISETCS METOJ METIEBOW HM30TEpPMUYECKON
ammmudukanuu (JIAM-tect), coueTaromuii B ce6e BEICOKYIO CKOPOCTh U IOCTYIHOCTb.

Ieanb uccaenoBanus. OLEHATH THATHOCTHYECKYIO IEHHOCTH ITpuMeHeHns1 JIAM-tecTa B Mo4e JUIsl paHHETO BBISBICHUS
TyOepKyie3Hoit Oakrepuemun y narueHToB ¢ BUY nabeknuneii.

Matepuanbl M MeroAbl. CTaThs HamMCcaHa C YYETOM pe3yibTaTOB aHamm3a o0030pa 28 HCTOYHUKOB HAy4HOMH
nuTepatypel. B craThe MCIONB30BaHbI HAayYHBIE MOJXOABI M KOMIUIEKC METOJOB, BKIIOYAIOIIUN KIMHUYECKUH U
STIHUAEMHUOJIOTHYECKUI aHalu3bl. B craThlo ObLIM BKIIOYEHBI PAaHIOMHU3MPOBAaHHBIC HCCIIEAOBAaHUS, MONEPEYHbIE U
HaOJIIoIaTeNIbHBIE KOTOPTHBIE HCCIENOBaHMs, oleHuBaBmme ppekTnBHOcTs LF-LAM 1l JMarHOCTHKH aKTHBHOTO
TyOepKyIesa (JJerO4HOTO ¥ BHEJIETOYHOT0), TyOepKyne3Horo cencruca y BUY-T03UTUBHBIX B3POCIBIX.

PesyabTarsl. VccrienoBaHus NOKa3bIBAIOT, YTO YYBCTBUTEIHHOCTh TECTA HAMPSIMYIO 3aBHCUT OT HMMYHHOIO CcTaTyca:
oHa MakcuMalbHa ipu ypoBae CD4 <50 wi/mki1 (0 75-90%). [pu oTpuniaTeIbHOM pe3yibTaTe MUKPOCKOITMH MOKPOTHI
tect LF-LAM no3BoJIsieT BBISIBUTH TYOEpKyJIe3 JOIOIHUTENBHO B 25% CilydaeB y JIMI] ¢ TSHKEJIOH HMMYHOCYTIpECCHEH.
IMonoxutensusiit pesynsrar LF-LAM B 99,4% ciy4daeB nmoaTBepskaaeTcs IMarHo30M TyOepKyies3a Wil MUKOOAKTepHo3.
B wimHnueckux pekomenpanusx BO3 u HalMOHAIBHBIX pyKoBoJcTBax LAM-tect B Moue (ocobenHo LF-LAM)
MIO3UIIMOHUPYETCSl MCKIIOYUTENFHO KaK MHCTPYMEHT OBICTPOr0 CKPHHHHIA I CHHKEHHSI CMEPTHOCTH Cpean
YSI3BUMBIX TPYIII, @ HE KaK MapKep KOHKPETHOTO KIMHUYECKOT0 CHHIPOMA.

Oocy:knenne. [Iporexkanue TyOSpPKyJIE3HOTO CEICKHCA OTINYACTCS CTPEMHUTENLHOCTRIO (ManudecTanus 3a 10-30 nueir)
1 aTUIHYHOCTHIO CHMIITOMOB, M3-32 4Er0 €ro 4acTo MyTaloT ¢ OaHaJIbHBIM OAaKTEepPHAJIbHBIM CEIICHCOM HIN OPIOLTHBIM
tudom. ITpu BUY-undexuu (ocobenno na craamu CIIN/la npu ypoBae CD4+ numdponutroB meHee 200 ki/MKi)
TyOepKyJIE3HBIN CEIICUC NPOTEKAET B JOpME reHepaTu30BAaHHOT0 FeMaTOreHHOT 0 Ty0epKyJie3a, KOTOPbIi B MEUIIMHE
KJIacCU(UIUPYETCs KaK OCTPeHIuii Ty0epKyae3Hblii cencuc (McTopuyeckoe Ha3Banue — Tuhodanuies Jlanmaysu.
IMonoxutenbHblil pesynsTar LAM-TecTa Ha MUKOOAKTEPHEMHIO SBISIETCS NPSMBIM OCHOBAaHHWEM JJISI HEMEIJICHHOTO
Havasa JIeUeHHsI TyOepKyie3a n Mpel0TBPAIIECHHs ITOCTIEAYIOIEro CTPEMUTEIBHOTO Pa3BUTHS CETICHCa, HE JIOKHUIAsICh
pe3ynbTaToB 1oceBa. ['eHepanm3anus TyOepKyJIe3HOTO Npolecca COMPOBOXKIACTCS BBIXOJO0M aHTHI'€HA B KPOBOTOK U
nocreaymoomed GuwibTpanueii B Mody, UYTO JeNaeT S3TOT TECT MAapKepoM JHCCEMHHHPOBAaHHOTO TyOepKyIesa.
Otpunarensssiil Tect He uckmodaeT Th Ha 100%, mosToMy HpU COXpaHEHHMU KIMHUYECKUX MOAO3PEHUH CleAyeT
npoponkatek apyrue uccrnepoBanus (I[P MokpoTsl, moceBkr).
3akaiouenue. TB-LAM-tect mpencraBisier coOoi OBICTPHINA, CHEMU(GUUYHBIA M NPOCTOW B HCIIONHEHHH METOJ
HCCIICIOBAHMS Ui BBIABICHHWS aKTUBHOH MHKOOakTepwainbHON mHOekiun y BUY-uHOUIMPOBAHHBIX MAIlMEeHTOB Ha
cTanun UMMyHomedunuTa, ocobeHro ¢ koimuectBoM CDA*-T-mumponnro <100 xmetox/mkn. JlaHHBIH MeTON
JUATHOCTHKH TO3BOJISIET BBIIBUTh MHUKOOAKTEPHMEMHIO B PAHHHE CPOKHM TOCHHMTAIM3ALNH, COKpamas 10 MHHHIMYyMa
BpeMsI TpeOBIBaHMS TaKKX MAIIMEHTOB B HEMPOMMIHLHOM CTaIllMOHAPE W YKOPAYMBasi CPOKHU 10 HA3HAYCHUS STHOTPOITHOM
Teparnuy.

Kaiouessie cioBa: BUY undexuums, Tybepkynes, LAM- tect, cerncuc.
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AUTB BAP ITAIIMEHTTEPJIE MUKOBAKTEPUEMUS )XOHE CEIICUC KE3IHAE
JIAM-TECTIHIH JUATHOCTUKAJILIK K¥HAbIJIbIFbI (S AEBUETKE IHIOJIY)

My3zay6aesa B.T.

KP ¥ammuix pmusuonyiemononocus evlivimu opmanviest, Aimamet, Kazakeman

Kipicme. Tybepkyne3 (Thb), AUTB nH}pekuusco jxoHe Cercuc apajackaH Ke3Jle eJIM-)XKITIM ©Te KOFapbl JKOHE TINTi
Ka3ipri 3aMaHfbl MUKPOOKa Kapchl Ipernapartap/sl Konnany asceiaaa na 30% -nan 40% -ra neifin Kypaiasl. AypyasiH
KapkbIHA6l gamybl 10-30 kyH iminge Oonangsl. TyGepkyinesre Kapchl CTaHIAPTTHI eMICYHiH Jepey (3MIHPHKAJIBIK)
Oacrairybl Ke3iHzeri eJiM-KiTiM aeHreii - 12% -np1 Kypaiinsl.

TyOepkyne3niH MHKOOAKTEpHACH ayblp Kargalga MyHIal MAIMEHTTEPIE CENCHC TYIBIPAaThIH OacThl IAaTOTEHTe
aftHamampl. MukoOakTepreMus aifiKplH KOPIHTeH HMMYH TalIIBUIBIFB Oap marmentrepae (ocipece CD4 <100 xi/MKa
nerreitinne AUTB uH(eKknusace ascelHAa) ayblp CENCHC NEH CENTHKAIBIK IIOK AAMYBIHBIH TiKeJeH TpHUITEepi KoHE
KETEKIIl ITHOJIOTHSUIHIK (hakTopsl OobIm Tabbutagbl. TONBIK ayKBIMABI KIMHUKAJIBIK 3epTreyrep (Mbicansl, ATLAS,
2026) Mycobacterium tuberculosis AUTB-acconmamusinanrad cerncuci 6ap manueHTTepaiH 52% acTaMBIHBIH KaHBIHIA
0acThI )KACBIPBIH MATOTCH OOJIBIN TAOBUIATHIHBIH PACTANIBI.

AWTB/TB-MeH aybIpaThIH MAUSHTTEPIIH CEIICUCTEH OJIIM-)KITIMIHIH )KOFapbl 00yl IUATHOCTUKAHBIH KeIeI-01iCTEPiH
€Hri3y KaXeTTUIriH Taman ereni. byn mnpoOnemMaHblH TEpCHEeKTHBANBIK LICHIIMI KOFapbhl IKBULAAMIBIK IEH
KOJDKETIMIUTIKTI yilJIecTipeTiH LIMeKTi n30TepMusiIbIK amiutudukanus (JIAM-tect) apici 60Jibin TaObLIa b
3eprreynin makcarsl. AUTB undekuunscel 0ap nanueHTTepAe TyOepKyNe3[iKk OaKTepHEeMUsHbI €pTe aHbIKTAy YIUiH
3opae nunoapabuHomannanra (LAM) apHanFaH TECTiHI KOJAaHYIbIH JUATHOCTUKAJIBIK KYH/IBLIBIFBIH Oaraiay.
Marepuanaap mMeH daicrep. Makana FpUIBIMH 9/ICOMETTI IIOIYABI TANJAy HOTIDKENEPIH €CKEpe OTBIPHIN Ka3bUIFaH.
Makanajga KIMHUKAIBIK JKOHE SIHIEMHOJOTHSIBIK TalAayaapIsl KAMTUTHIH FRUIBIMH TCUIICP MEH OMICTEep KeIleHi
nmaiinananeriael. Makamara AWTB-mo3uTHBTI epecexTepae OenceHmi TyOepkyne3ni (eKme >XKoHE OKIIENeH ThIC),
TyOepKyne3 cemncuciH auarHoctukanay yimiH LF-LAM tuiMpiniria OaranmaraH paHIOMH3AIMSUIAaHFAH 3epTTEyiep,
KOJIJICHEH JkKoHe Oaifkay KOTOpTaIBIK 3epTTeyIiep SHTI31IIi.

Harmkenep. 3eprreyiep KopceTKeHIeH, TECTIHIH ce3IMTaJIbIFbl IMMYHJIBIK MopTeOere Tikene 6aitiansicTbl: CD4 <50
K/MKI (75-90%peiiin) neHreifinae eH xorapbl. KakbIpbIK MUKPOCKOTIMSCHIHBIH Tepic HaTHxkeci ke3inae LF-LAM recti
aybIp KIMMYHOCYIIPECCUACHL Oap agamaapaa Kockimina 25% sxarmaiina TyOepKyie3 i aHbIKTayFa MyMKiHik 6epemi. LF-
LAM on notmxkeci 99,4% karmaiima TyOepKyines HeMece MHKOOAKTepHO3 AMarHo3biMeH pactaiansl. JIJY-HbiH
KJIMHUKAJIBIK YCHIHBIMJIAPBIHJA JOHE YITTHIK Oacmbuibikrapaa 3apuaeri LAM-tect (acipece LF-LAM) HakTh
KJIMHUKAJIBIK CHHAPOMHBIH TaHOACHI PETIHAE eMec, Ocall TONTap apachlHIa OJIM-XKITIMAI a3aiiTyra apHallFaH XKbUIIaM
CKPHMHHHT KYpaJIbl peTiH/E FaHa OPHAIACTHIPBLIAIbI.

Tankpuiay. TyOepkymesmik cencucTiH arybl SkbUpmaMasirbiMeH (10-30 kyH OypblH MaHHU(ecTanws) KoHE
CUMITOMJIAPIBIH ATHITUTITIMEH epeKIIeTICHEe I, COHIBIKTaH OHBI KHi OAKTepUSUIBIK CETICHCIICH HeMece illl Cy3eriMeH
maracteipansl. AUTB uagexnusace kesinge (ocipece JXUTC carsiceiama CD4+ 200 xi/MKI ToMeH JTAMGOUUTTEP
neHreiinme) TyoepKyne3 ik Cerncue MeTUIIMHAIA KiTi TYOSPKYIIEe3/IiK CETICHC PETIHE KIKTENEeTiH TeHepaIn3alisUIaHFaH
reMaTOTeH K TyOepKyIe3 TypiHnae eTeni (Tapuxu araysl - Jlanmysu tudoodammiesi). LAM-Tectinig oH HoTIXKECI ce0y
HOTWXKEJIEPIH KyTIei-ak TyOepKyse3 IeH CeNcHCTi emIeyaAl lepey Oacray YLIIH Tikened Heri3 0okl TaObLaajpbl.
Ty6epkyiie3 MpoIeCiHiH reHepaTn3allisIChl aHTUTCHHIH KaH alHAJIBIMbIHA IIBIFYBIMECH KOHE KEHIHHEH 39pre Cy3inyiMeH
KaTap JKypemi, Oyl TecTTi ImambIpaHabl TyOepkyne3 MapkepiHe adHammeipanbl. Tepic tect Th-ubr 100% >xokka
HIBIFAPMaNIbl, COHIBIKTAH KIIMHUKAIBIK KYIIK CaKTaaraH ke3ge Oacka ma 3eprreyiepiai (kakeipsik ITTP, ericrep)
KAJIFACTBIPY KEpeK.

Kopbitsinasl. TB-LAM-tecT nMMyH TanmbuibiFbl catbicbinnarbl AUTB xykTeipran nanuentrepae, acipece CD4+-T-
mumdorurtep cansl 100 skacymrara/MKI-Te < OeJceHTi MUKOOAKTepHaJIbIK MHPEKIHsIIap bl aHBIKTAY YIIH Te3, ePeKIIe
JKOHE OPBIHAATYBI OHAll 3epTTey oici OoNbIN TaObuIanbl. JJMarHoCTUKAHBIH OYJI dmici MYHIal ManueHTTepIiH OcHiHmIi
eMec cranroHap/aa 00y yakbITHIH OapbIHIIIa KbICKApTa KoHE 3THOTPOITHIK Tepalus TarailbIHIaFaHFa JeHiHri Mep3iMal
KbICKapTa OTBHIPBII, MUKOOAKTEpUMEMUSIHBI €pTe eMJIeyTe JKaTKbI3y Mep3iMiHe aHbIKTayFa MYMKIHJIIK Oepei.

Tyiiinai cesnep: AUTB undexnusce, rybepkynes, LAM- tect, cemncuc.
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DIAGNOSTIC VALUE OF THE LAM TEST FOR MYCOBACTERIEMIA IN HIV
PATIENTS/TB SEPSIS (LITERATURE REVIEW)

Muzdubayeva B.T.
National Scientific Center of Phthisiopulmonology of the Republic of Kazakhstan,
Almaty, Kazakhstan

Objective. The mortality rate in combination with tuberculosis (TB), HIV infection and sepsis is extremely high and
ranges from 30% to 40% even against the background of the use of modern antimicrobial drugs. The rapid development
of the disease occurs within only 10-30 days. The mortality rate at the immediate (empirical) start of standard TB treatment
is 12%.

In cases of severe course, Mycobacterium tuberculosis becomes the main pathogen causing sepsis in such patients.
Mycobacteriemia is a direct trigger and leading etiological factor in the development of severe sepsis and septic shock in
patients with severe immunodeficiency (especially against the background of HIV infection with CD4 levels < 100
cells/ul. Full-scale clinical studies (for example, ATLAS, 2026) confirm that Mycobacterium tuberculosis is found in the
blood of more than 52% of patients with HIV-associated sepsis, acting as the main latent pathogen.
The high mortality rate of HIV/Tbh patients from sepsis dictates the need to introduce rapid diagnostic methods. A
promising solution to this problem is the loop isothermal amplification method (LAM test), which combines high speed
and accessibility.
Materials and Methods. The article is written taking into account the results of the review of scientific literature. The
article uses scientific approaches and a set of methods, including clinical and epidemiological analyses. The article
included randomized trials, cross-sectional and observational cohort studies evaluating the effectiveness of LF-LAM for
the diagnosis of active tuberculosis (pulmonary and extrapulmonary), tuberculosis sepsis in HIV-positive adults.
Results. Studies show that the sensitivity of the test directly depends on the immune status.: it is maximal at CD4 levels
<50 cells/ul (up to 75-90%). If sputum microscopy is negative, the LF-LAM test can detect tuberculosis in an additional
25% of cases in people with severe immunosuppression. A positive result of LF-LAM in 99.4% of cases is confirmed by
a diagnosis of tuberculosis or mycobacteriosis. In WHO clinical guidelines and national guidelines, the LAM test in urine
(especially LF-LAM) is positioned solely as a rapid screening tool to reduce mortality among vulnerable groups, rather
than as a marker of a specific clinical syndrome.
Discussion. The course of tuberculous sepsis is characterized by rapidity (manifestation in 10-30 days) and atypical
symptoms, which is why it is often confused with banal bacterial sepsis or typhoid fever. With HIV infection (especially
at the stage of AIDS with CD4+ lymphocyte count less than 200 cells / pul), tuberculous sepsis occurs in the form of
generalized hematogenous tuberculosis, which in medicine is classified as acute tuberculous sepsis (historical name —
typhobacillosis Landuzi. A positive result of the LAM test is a direct reason for the immediate start of treatment for
tuberculosis and sepsis, without waiting for the results of the sowing. The generalization of the tuberculosis process is
accompanied by the release of the antigen into the bloodstream and subsequent filtration into the urine, which makes this
test a marker of disseminated tuberculosis. A negative test does not exclude TB by 100%, therefore, if clinical suspicions
persist, other studies (sputum PCR, crops) should be continued.
Conclusions. The TV-LAM test is a fast, specific and easy-to-perform research method for detecting active mycobacterial
infection in HIV-infected patients at the stage of immunodeficiency, especially with CD4+T lymphocytes <100 cells/ml.
This diagnostic method makes it possible to identify mycobacterimemia in the early stages of hospitalization, minimizing
the length of stay of such patients in a non-core hospital and shortening the time before the appointment of etiotropic
therapy.

Keywords: HIV infection, tuberculosis, LAM test, sepsis.

BBenenne. MukoOakTepun TyOepKyse3a, B CBOIO ouepeilb
B nocnegHue roapl  yBEIMYMIIOCH YHUCIIO ycuiauBaloT peruukanuio BUY, cnocoGcTBys
BBISIBJICHHBIX B1Y- MH(UIIPOBAHHBIX IIPOrPECCUPOBAHUIO BUY-undexnumy, c
MAIMEeHTOB C TSHKEIBIM UMMYHOJE(UIIUTOM B JaJIbHENIIEN TeHepann3annen TyoepKyies3a u3-
craqun 46 u 4B [1]. Bomee uem 95% 32 CHIJKEHUS HMMMYHHUTETA. [TpopsiB
CMEpTENbHBIX  HCXO/0B 00yCIIOBJIEHbI Mycobacterium tuberculosis u3 mnepBuYHOTO
pa3BUTHEM TSKENbIX MPOSBICHUM BTOPHUYHBIX ouara (0OBIYHO B JIETKMX) B KPOBb, TPUBOIUT K
3a00JIeBaHUH, IIPEUMYILECTBEHHO JTUCCEMUHUPOBAHHOMY  WJIM  MUJIMAPHOMY
ONMOPTYHUCTHYECKUX MH(pEKIHi, TyOepKyJne3y, Korja OakTepuud TOKOM KpOBHU
TyOepkyne3Horo cerncuca. Tybepkyne3 (Tbh) pa3HOCATCS MO BCEM OpraHam, C pa3BUTHEM
ABNIIeTCS ~ Hambojee  pacrnpocTpaHEHHOMH MOJINOPTaHHONW HEJAOCTATOYHOCTH M Cercuca
IIPUYMHON CMEPTHU CPEIU JIOAEH, JKUBYIIUX C [3]. AkTyanmbHOCTB TPOOIEMBI TYOSPKYIIE3HOTO
BUY-undexnueit, koTopas MOBBILAET PHCK cericuca y mauueHtoB ¢ BUY oOycrnosiena
pasButusi aktuBHoro Tb B 26 pa3 [2]. KpaliHe BBICOKOM JIETAIbHOCTBIO, CIIOKHOCTBIO
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JUArHOCTUKH M POCTOM 4YHCJIa MAIMEHTOB Ha
MO3JTHUX CTaIUSIX UMMYHOJIC(PHIINTA.
HuarnoctupoBarb Th y BHWY mnauueHToB
CII0)KHO, H3-3a BO3MOYKHOT'O BHEJIETOYHOI'O
MTOPaKCHHS (MUTHApHBIT TyOepKyIes),
TPYAHOCTEN € NOJydeHUuEM o0Opas3la MOKpPOTHI
WM HEOOJIBIIUM KOJIMYECTBOM TYOEPKYIIE3HBIX
Oanmit B MOKpoTe. Pacter 1onst maueHTos, y
kotoppix BHWY wu Tb  BbiBIsAIOTCA
OJIHOBPEMEHHO Ha TEPMUHAJBHBIX CTAUSAX,
KOTJIa PHUCK JIETaJbHOTO MCXO0Jla OT Cercuca
MaKCHMaJIEH. OnpeneneHue  MCXOAHOIO
konuuectBa CD4-kieTok © CKPpUHUHT Ha
TyOepKyJie3 UMEIOT pelIaolllee 3HaUeHNE U3-3a
BBICOKOW CMEpPTHOCTH, CBS3aHHOHW C OSTUMHU
CONYTCTBYIOIMMHU HHPeKIusiMU. CMEPTHOCTh
npu couetanuu Thb u BUY nocturaer 43-89%.
IIpn pa3BUTHM CENTUYECKUX COCTOSSHUNA U
I0Ka JIETaJIbHOCTh MOKET COCTABIISTH 10 67%.
MHorue mnamueHThl ¢ MHUKOOAKTepHEeMHUEH
(mamuuriem MBT B KpoBH) yMHPAIOT B T€UECHUE
HepBeIX 7 CyTOK rocnutanusaiuu [4, 5].
TyOepkyne3nsiii  cernicuc  (tun  Jlanmo3n)
nporekaer 0e3 (HOpMUPOBAHHS THITMYHBIX

rpaHylieM, 4YTO JeJaeT ero KJIMHUYECKU
CXOXKUM C OOBIYHBIM OaKTepuaIbHBIM
cencucoM. Y  MAalHUEeHTOB C  TIIYOOKUM

ummyHonepunurom (CD4 < 100 wi1/mMKi)
CTaHJapTHble  MeToabl  (Qurooporpadus,
MUKPOCKOTIHS MOKPOTHI) 4acTo
HerMHpopMaTuBHBL. Y nanueHToB ¢ CD4 < 50
KJI/MKJI KJJACCUYECKHE CUMIITOMBI BOCTIAJICHUS
MOTYT OTCYTCTBOBAaTb H3-3a  aTUIUYHOIO
TeueHwus [6, 7].

KmtoueBble  rioOanbHBIE  HTPUOPUTETHI B
obOnactu neueHuss u OoppObl ¢ Th-BUY
BKJIIOYAIOT YIIYYIIEHUE BBISBICHUS CIy4yacB
3a0oneBaHuss U Oojiee paHHEE BbISBICHUE
cllyyaeB, BKJIOYas ciydaud 3a0o0JieBaHUS C
OTpULATENIbHBIM  PE3yJbTaTOM B  MaskKe,
KOTOpble 4acTo cBsi3aHbl ¢ BUY undexuei
[8].

B nocnenHue rombl Uil TUArHOCTHKHU
reHepalM30BaHHOIO TyOepKyJie3a UCIOIb3YIOT
TB-LAM-TtecT, OCHOBaHHBII Ha OOHAPYKEHUU
B Moue OonbHbix BUY-undexnueit ¢
konnuectBoM CD4-xknetoxk < 200 KIETOK,
OJIHOM W3 AHTUIE€HHBIX CTPYKTYpP KJIETOYHOM
crenku Mycobacterium tuberculosis —
nunoapaOrHOMaHHaHA [9]. TecTsr,
OCHOBaHHbIE Ha OoOHapyKeHUH
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MHUKOOaKTEepHAIBLHOTO aHTUTEHa
nunoapabunomannana (LAM) B Moue ObLIn
pazpaboTaHbl B KadyecTBe MOTEHIUAIbHBIX
TECTOB Ha TyOepkyne3. AntureH LAM - 3to
JUIMONONINCAaXapul,  MNPUCYTCTBYIOUIMH B
KJIETOYHBIX CTEHKaX MHUKOOAKTepUi, KOTOPBII
BBICBOOOKIaeTCS u3 MeTaboIMYecKu
AKTUBHBIX W JIETeHEPUPYIOITUX
OakrepuanpHbix  kimetok [9, 10]. LAM
BCTpEYAETCsl MPEUMYILECTBEHHO Y JIOACH C
AKTUBHOM dbopmoit TyOepKyJe3a u
JEMOHCTPUPYET JIUIIb HU3KYIO TIEPEKPECTHYIO
PEaKTUBHOCTD npu HETyOepKYJIe3HbIX
MHUKOOAKTEpHATBHBIX UH(DEKIHIX [11].
CoBpemennble anHanmu3sl Ha LAM B Moue
CUMTAIOTCA HENPUTOAHBIMU JJIi  OOIIEro
CKpUHHMHTa Ha TyOepkyne3. OfHako, B OTINYUE
OT TPAAUIIMOHHBIX METOJIOB JUArHOCTUKH
TyOepKyInesa, OHU JEMOHCTPUPYIOT
TTOBBIIICHHYIO YyBCTBUTEIBHOCTh K
coueranHoi unpekuu BUY-TB, koTopas emnie
Oojblle  BO3pacTaer  IpH CHW)KEHUU
kommuectea CD4  [12,13]. UccnemoBanus
[oKasajii, 4YTO JaHHBIM TecT o00Jagaer
YyBCTBUTEIBHOCTHIO 67% U cieliuPpUUIHOCTHIO
95%, mnpudyeM HWHPOPMATHBHOCTH  TECTa
YBEJIMYUBAETCS 10 MEpe MPOTrPECCUPOBAHUS
MMMYHOCYTIPECCHH. B LAM-tect
peKoMeHJ0BaH BcemupHOM  opraHuzanuein
3apaBooxpanenus (BO3) nns  BeisIBICHUS
aktuBHOro TtyOepkyneza (Tb) y BHY-
MMO3UTUBHBIX JIIO/IEH ¢ Tskenoil popmoit BUY-
uH(peKnuu, TpH  KOTOPOH  pa3BUBAETCS
BBICOKHM  PUCK  MHUKOOAKTepueMuu  C
MOCIEAYIOLIEN BBICOKOM BEPOATHOCTBIO
pazButusg cencuca. LAM-tect Hanpsmyio
BBISIBJISIET MPOJYKTHI pacraja MUKOOAKTEpUi,
KOTOpBIC TIOMAJAal0T B TMOYKH U3 KPOBOTOKA
TOJIBKO TPH MAaCCUBHOM pPa3MHOXEHUH U

JUCCEMUHAIMK  HMHPEKIMH  T[MO0  BCEMY
opranmzmy. Y JOAed ¢ COXpaHHBIM
MMMYHUTETOM TyOepKyJes3 0OBIUHO

JIOKAJIM30BaH B JIETKUX, W OakTepuu He
LHAPKYJIUPYIOT B KpOBH, U3-3a yero LAM-tect
y HMX He pabortaer. OnHAKO NpHU THKEIOM
UMMYyHOJehUIUTe (HampuMmep, Ha MO3IHHUX
CTaIUsIX BUY-undeximm) pa3BUBaETCs
TyOepKyne3Hblii cencuc [14].

[IpenmymiecTBamMu TecTa SIBISETCS TOTOBHOCTh
pe3yibTaTa B TEYEHUE HECKOJIBKUX MUHYT, 4TO
[103BOJISAET HEMEJIEHHO Hayarb
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MIPOTUBOTYOEPKYIe3HyI0 Tepanuio. Cencuc Ha
¢hone BUY u renepann3oBaHHOTO TyOepKyJie3a

Pa3BUBACTCA MOJIHHCHOCHO, BbI3bIBasA
IIOJIMOPIraHHYKO  HEAOCTAaTOYHOCTH 34 2-4
HEACIN. HpI/IMeHeHI/IC OKCIpPECC-MCTOAA

onpejeNieHusl JMnoapadOMHOMaHHAHA B MOYe
(JTAM-tecta) B OTIENEHUAX pPEAHUMAIUU U
WHTEHCUBHOW TEpanuu y TAalHUEHTOB C
MPOJABUHYTEIMU  cTagusmu  BUY-undexnun
o0ecrnieurBaeT PaHHIOIO JUArHOCTUKY
MHUKOOAKTEepUeMHUH 10 pa3BUTUA TshKenoro Th-
cercuca. CBOEBpEeMEHHBIN cTapT
cienuuIecKoi IIPOTUBOTYOEPKYJIE3HOM
Tepanuu Ha OCHOBE pe3yibTaroB JIAM-tecra
MO3BOJISIET  MPEJOTBPATUTH  MOJIHUEHOCHOE
MIPOrpeCCUPOBAHUE MOJIMOPTaHHOU
HEJIOCTATOYHOCTH U CTAaTUCTUYECKU 3HAYUMO
CHU3UTH MoKa3aTeln TOCIIUTAIBHON
JIETAIbHOCTH.

B OIYOJIMKOBAHHBIX HCCIeA0BaHUAX
coo0manoce O Topa3no ©Oojiee BBICOKHX
MOKa3zareysix  cMepTHocth  cpean  BHY-
MMO3UTUBHBIX JIIOJIEH ¢ HU3KUM ypoBHeM CD4 y
TeX, y koro oOHapyxwuBaercsi LAM B moue
[15,16]. B uccnenoBanuu 2024 roja nokasaHo,
yT0 no6aBienne LAM-TecTa kK MOJIEKYISIPHBIM
tectam (Xpert) Mo3BoNWIO BBISIBUTH Ha 8,6%
6onbiie cyyaeB Th cpenn BUY nauuenToB no
CPaBHEHUIO C MCTOJb30BaHUEM TOJHKO TECTOB
MoKpoThI [3, 17,18].

UyscrButenbHocTh LAM yBenmmuuBaercs, a
CHEU(PUIHOCTh CHIDKAETCS TPH  HHU3KOM
ypoBHe CD4+. Buenpenne LAM-tecta B
JUuarHocTuueckue  anroputmsl y  BHUY
MaIMeHTOB CHU3WIO cMmepTHocTh [17]. BO3
peKoMeHlyeT wucnonb3oBatb LAM-tect B
CTpaHax ¢ BbIcOkUM Opemenem BHUY c
npuzHakamMu Th, mpu TsAkenbIX COCTOSHMSIX,
cragueit BO3 3 wmm 4, unmu npu CD4+ <
200/mxn (mis cranuoHapoB) unu < 100/MKi
(s aMOymaTopHbIX maienTos) [19].

Hean HCCJIeIOBAHMS. OueHutb
JTUArHOCTUYECKYI0  IIEHHOCTh TPUMECHEHUS
TecTa Ha nunoapabuHomannan (LAM) B moue
JUISl PaHHETO BBIABJICHHUS TYOEPKYJIE3HOTO
cerncuca y nanueHtoB ¢ BUY undexiueii.
MarepuaJbl 1 MeTOAbI. BbUT IPOBENIEH MONCK
B CHeUaTu3UPOBAHHOM perucrpe
KokpaHoBckoil rpynmbl 1m0 HHPEKIUOHHBIM
3a0oneBanusmM; MEDLINE, Embase, Science
Citation Index, Web of Science, Latin
American  Caribbean  Health  Sciences
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MexayHapoHOM
perucTpaunu KIMHAYECKUX

BO3, MexayHapoagHoM
peectpe HOMEPOB
KOHTPOJIUPYEMBIX

Literature,
matdopme
HCTIBITAHUI
CTaH/IapTHOM
paH0MU3UPOBAHHbIX
uccienoBanuii u ProQuest.

Hcnonb30BaHHbIE JaHHbIE 1o
CTaH/IapTU3UPOBAHHON (hopMe U AIIEKTPOHHbIE
MHCTpYMEHTBl cOopa manHbix REDCap,
MTO3BOJIUITN OILICHUBATh Ka4yeCcTBO
UCCIIEIOBAaHUM C IOMOILIBIO HMHCTPYMEHTA
Quality Assessment of Diagnostic Accuracy
Studies-2  (QUADAS-2).  JlocTOBEpHOCTH
JI0Ka3aTeNbCTB OLIEHHUBAJIACh c
ucrnois3oBanueM noaxona GRADE.
PesyabraTel u 00cy:xIeHue.

Bepudukanus OakrepueMun TpU CeEICUCE
SIBJIIETCS OCHOBOIOJIararomm 3TaroM
oOcienoBaHUsl MAIMEHTOB B  OTHCIICHUSAX
peanumaiuu u nHTeHcuBHOM Teparuu (OPUT).
[Ipu cemcuce moceB reMOKYJIbTYPBI SIBISETCS
IJIaBHBIM «30JI0ThIM CTaHIapTOM»
JTUArHOCTHKH, KOTOPBIN MO3BOJSET HE TOIBKO
OKOHYATEJIbHO  IOATBEPAUTb  MHUKPOOHYIO
MPUPOAY CHUCTEMHOrO BOCHAlIEHUS, HO U
OTIPENIeNIUTh KOHKPETHBIM BHJ BO30YIUTEIS
s noxbopa TapreTHod Tepamuu. [lpm
MOJIO3PEHUH  HA  CeNCcUC  TyOepKyJe3HOU
3THOJIOTUU TpaJAULIMOHHBIN
MUKpoOHoIornyecknii nmoces kposu Ha MBT
MO3BOJISIET ~ OKOHYATEIbHO  MOATBEPIUTH
ATHOJNIOTUYECKUHA (aKTOp, OJHAKO JAHHBIN
Meron Tpebyer or 2 nmo 6 Hemenb s
nojrydeHus (UHaAIBLHOIO pe3ynbTaTta. B cBorO
ouepelib, JKCIIpECC-ONpeeIIeHNE
nunoapabunomanHana B Moue (JIAM-tecT)
BBICTYIIAET B KauyecTBe YPreHTHOTO
MHCTPYMEHTA, 00eCleunBaIoLIero BBISBICHHUE
MapKepOB MUKOOAKTEpUEMHU T
HEMOCPEJCTBEHHO Y TOCTENN OOJIBHOTO B JAECHb
rocruTanuzanuu. Marerpanus o00Mx METo10B
B KJIMHMYECKYIO IIPaKTUKy HalpasjeHa Ha
ONTHMHU3AIMIO JTMAarHOCTUYECKOIro Ipolecca
npu Tsokenbix popmax konHpexkuun Th/BHUY.
B nanHom koHTeKkcTe npuMmeHenue JIAM-tecra
B YCIIOBUAX OPUT CTaHOBUTCS
JTUarHOCTHYECKUM MOJIXO0JIOM JUISt
IIPEIOTBPALLEHUS JIETAIBHBIX UCX00B OT Th-
ACCOLIMMPOBAHHOIO CEICHCa Yy MalMeHTOB C

Scopus,

BUY-undexrueii. JlOOTHUTEIbHBIM
MPEUMYILIECTBOM 3TOr0 METOJAa  SIBIISETCS
HCIIOJIL30BaHUE MO4H B KayecTBe
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Ouomarepuana: B OTIIMYHE OT HCCIICAOBAHUS
MOKpPOTBI, COOp MOYM TEXHHYECKH TIPOIIE,
ynoOHee Il  XpaHEHHS H  IOJIHOCTBIO
UCKJTIOYaeT a’p030JIbHBIE PUCKH
WHQOUIMPOBAHUS METUIIMHCKOTO ITIEPCOHAIIAY.
Jlnarnocruka TyOepKyse3a y BUY
MH(HUITMPOBAHHBIX MOYKET OBITh
HECBOECBPEMEHHOM 10 CIEAYIONINM IIPUYUHAM:
OakTepuanabHash Harpy3ka Ha MOKPOTY y 3THX
MAIMEHTOB, KaK MPaBWJIO, HU3KAs; OHU MOTYT
ObITh HE B  COCTOSHMM  OOECIeYUTh
JOCTaTOYHBIC u BBICOKOKAUECTBECHHBIC
00pasibl MOKPOTBI W Y 3HAYUTEIBHON YacTh
ITHUX MAIMCHTOB MOXKET Pa3BHUTHCS
BHEJICTOYHBIN TyOepkyne3 0e3 TyOepkynesa
JIETKHX.

Puck TyOepkyse3Horo cerncuca 1 6akTepueMun
pe3ko Bo3pacraer mpu ypoBue CD4 < 100
kinetok/Mkn.  Ilpu CD4 < 50 xi/mMKa
TyOepKyJie3 CTaHOBUTCSI OCHOBHOW MPUYMHOU

JIETAIBHBIX HUCXOJIOB [20,21]. Hosrle
HCCIICIOBAHUS (mampumep, HCIIBITAHUE
ATLAS), mnoka3pIBalOT, 4YTO HEMEIJICHHOE

Hayajio MPOTUBOTYOEPKYJIE3HOTO JICUCHUS MTPU
npusHakax cerncuca y BUY-nanuenrtos, naxe
710 JTa0OPATOPHOTO TMOATBEPIKICHUS, 3HAYUMO

cHmXkaeT cMmeptHocTh [4, 8 21]. bes
CBOCBPEMEHHOTO JICUCHUSI BEHKHBACMOCTh ITPU
TyOepKyJIEe3HOM  CelCHCe  CTPEMHUTEIbHO

magaet: 00 68% ua 10-# nens u Bcero 10 33%
K 30-my aHto rocmutanusanuu [18, 23, 24].
HccnenoBanust MOKa3bIBalOT, 4YTO MOKpOTa
yacTo ObiBaeT oTpuuatensHoi mpu BUY, a
LAM-tect MO3BOJISIET OBICTPO
uaeHtudunuposars 10 80% mMaUeHToOB ¢
mukobOaktepuemueit [25,26]. B cBsasu ¢
BBICOKUMH MOKa3aTeIsIMH CMEPTHOCTH Cpeau
3TOW rpynmsl nanuentos, LAM tectupoBanue
MOJKET CTaTh IOJIE3HBIM HMHCTPYMEHTOM IS
paHHEro Hayajga MPOTUBOTYOEPKYJIE3HOTO
JieueHus, u, y nauueHtoB ¢ BUY-TB, y
KOTOPBIX TPYIHO JUarHOCTHUPOBATh
TyOepKyne3 C TIOMOILIBI0  TPaJUIIHOHHBIX
METOIOB  AUMAarHocTuku. Tect  Hamboliee
uHpopmatuBeH i nanueHtoB ¢ CD4 < 200
KI/MKI (B cranuoHape) win < 100 xi/MKI
(amOynatopHo), a TaKXke JUII JIUI C
KITMHAYECKUMHU MpU3HaAKaMu TSKEJIOTO

61

(TU3V0NYbMOHOAOMMA 2

coctossHMs. He pekomeHnyeTcss ucnob30BaTh
3TOT TecT s manueHToB 6e3 BUY wmm ¢
BbICOKUM ypoBHeM CD4 wu3-3a HU3KOH
YyBCTBUTEJIBHOCTM B O3TUX  TpYIIax.
[TonoxwurenpHbiit LAM-TecT — 3T0 OCHOBaHUE
JUTSt HEMEJIJICHHOTO Hayayia
MIPOTUBOTYOEPKYIIE3HOM Tepanuu, HE
JTOKU]1ASACh pe3ynbTaToOB rocesa.
CBoeBpeMEHHOE HCII0JIb30BaHUE TecTa
MO3BOJISIET HAYaTh CHICIU(PUIECKYIO TEPAITUIO B
IEepPBbIE  CYTKM  TOCHUTAIM3alUU,  4YTO
CTATUCTUYECKA CHHUXKAET PHUCK JIETAIBbHOTO
ucxona [27, 28].

3akaroyenue. IIpumenenue skcnpecc LAM-
TECTa JJIs BBISBJICHUS JTUI0OapaOMHOMaHHAaHA B
MOYE SIBJISIETCSI HAJIEKHBIM M JOCTYITHBIM
METOJIOM JTMarHOCTUKU MHUKOOAKTEpUEMUU Y
MaMEHTOB C NMPOJABUHYTBIMM cTagusiMu BIY-
uHpekuuu. TecT MPOAEMOHCTPUPOBAT ceds
Kak yOeauTeNlbHbII U OBICTPBIA  Mapkep
MHUKOOAKTEpUEeMHUU y MalUEeHTOB c
BBEIPOKECHHBIM HMMMYHOJE(UIIUTOM (YpOBEHB
CD4+ < 200 xn/mki). Ero gumarHoctuueckas

LEHHOCTb BO3pacTaeT PsIMO
MPONOPIIHOHATEHO TSKECTH
UMMYHOCYTIPECCHH. Merton oOmagaer
MPEUMYIIECTBOM ~ «y TOCTEIH  OOJBHOTO»
(point-of-care), He Tpebyer mMONydYCHUS
WHIyIUPOBAHHOW  MOKPOTBHI,  IPEOI0JICBast
npobieMy HEBO3MO>KHOCTH TOTy4eHUS

MOKPOTBI Y KpUTHUECKH TSKENbIX OOJIbHBIX, HE
TpeOyeT MPOBECHHUSI MHBA3UBHBIX MPOLIEAYD U
CIIO)KHOTO  J1abOpaToOpHOro  00OpYy/IOBaHMUS.
Pesymprar nmocturaercs B Teuenue 20-30
MHUHYT, YTO KPUTHYECKH BaXXHO NpHU
KHU3HEYTPOXKAIOIIUX COCTOSIHUSAX, COKpaIas
BpeMs 710 Hayvaia crnennpuyeckoi
AHTUMHUKPOOHOMN Tepanuu. Meron
JEMOHCTPUPYET  BBICOKYIO  KIMHHYECKYIO
[EHHOCTh B YCIIOBHSX Je(QUINTa BPEMEHH,
KOIJla CTaHJapTHble MHUKPOOHOIOTUYECKHe
WCCIIC/IOBAHMSI HE TIO3BOJISIIOT ~ OINEPATUBHO
MOJTBEPJUTh JUar€Ho3. TecT TMO3BOJIIET B
KpaTyaiimme CPOKH BepupUINPOBATH
MHUKOOAKTEpPUEMHIO U aCCOLIMUPOBAHHBIN € HEH
TyOEepKYJE3HBIA CETCUC, YTO CIOCOOCTBYET
COKpAILEHUIO BpEMEHU 70 Hauana
crenu(uaecKoro JIeUeHUsI.

NIABOPATOPHAA MEQWULIMHA



JIAOPATOPHAA MENLIMHA

© ®TI310NYALMOHONOr A N02 (52) 2026 I

CIIMCOK JIMTEPATYPbBI
1 Meintjes G, Maartens G. HIV-associated tuberculosis. N Engl J Med. 2024;391(4):343-355.
2 World Health Organization. Global tuberculosis report 2022. Geneva: World Health Organization; 2022.
3 Soares KA, Ehrlich J, Camara M. Implementation of WHO guidelines on urine lateral flow LAM testing in high
TB/HIV burden African countries. Eur Respir J. 2023;62(4). doi:10.1183/13993003.00556-2023
4 Lawn SD, Gupta-Wright A. Detection of lipoarabinomannan (LAM) in urine is indicative of disseminated TB with
renal involvement in patients living with HIV and advanced immunodeficiency: evidence and implications. Trans R Soc
Trop Med Hyg. 2016;110(3):180-185. doi:10.1093/trstmh/trw008
5 Bulterys MA, Wagner B, Redard-Jacot M, Suresh A, Pollock NR, Moreau E, et al. Point-of-care urine LAM tests for
tuberculosis diagnosis: a status update. J Clin Med. 2020;9(1):111. doi:10.3390/jcm9010111
6 Bayode R, Adegbite N, Eleghede-Adegbite OM, Edoa JR. Clinical features, treatment outcomes and mortality risk of
tuberculosis sepsis in HIV-negative patients: a systematic review and meta-analysis of case reports. Infection.
2022;50(3):609-621. doi:10.1007/s15010-022-01950-4
7 Rubin ZA, Leonard MK, Martin GS. Brief report: tuberculosis sepsis and activated protein C. Am J Med Sci.
2006;332(1):48-50. d0i:10.1097/00000441-200607000-00011
8 Lewis JM, Feasey NA, Rylance J. Aetiology and outcomes of sepsis in adults in sub-Saharan Africa: a systematic
review and meta-analysis. Crit Care. 2019;23:212. doi:10.1186/s13054-019-2501-y
9 Byashalira K, Mbelele P, Semvua H, Chilongola J, Semvua S, Liyoyo A, et al. Clinical outcomes of new algorithm
for diagnosis and treatment of tuberculosis sepsis in HIV patients. Int J Mycobacteriol. 2019;8:313.
d0i:10.4103/ijmy.ijmy_135 19
10 World Health Organization. Global tuberculosis report 2020 [Internet]. Geneva: World Health Organization; 2020
[cited 2022 Apr 8]. Available from: http://apps.who.int/bookorders
11 Broger T, Koeppel L, Huerga H, Miller P, Gupta-Wright A, Blanc FX, et al. Diagnostic yield of urine
lipoarabinomannan and sputum tuberculosis tests in people living with HIV: a systematic review and meta-analysis of
individual participant data. Lancet Glob Health. 2023;11(6):€903-€916. doi:10.1016/52214-109X(23)00135-3
12 Li H, Gao X, Liu D, Li Z, Li J. A new strategy improving TB diagnosis: stratified urine LAM test based on
lymphocyte counts. Front Cell Infect Microbiol. 2025;15:1498651. doi:10.3389/fcimb.2025.1498651
13 An HR, Bai XJ, Liang JQ, Wang T, Wang ZY, Xue Y, et al. The relationship between absolute counts of
lymphocyte subsets and clinical features in patients with pulmonary tuberculosis. Clin Respir J. 2022;16:369-379.
doi:10.1111/crj.13490
14 Maxcumos CJI, Anekam6bu AU, Kpasuenko AB, 3umuna BH. Beiseienne LAM-aHTurena B Mo4e — OBICTpBIi
METOJI IMarHOCTUKH TyOepKyse3a y 6onbHbx BUU-undexnueii. Mudexkuunonusie 6onesznn. 2014;(2):80-83.
15 Broger T, Nicol MP, Sigal GB, Gotuzzo E, Zimmer AJ, Surtie S, et al. Diagnostic accuracy of 3 urine
lipoarabinomannan tuberculosis assays in HIVV-negative outpatients. J Clin Invest. 2020;130:5756-5764.
doi:10.1172/JC1140461
16 Chandra P, Grigsby SJ, Philips JA. Immune evasion and provocation by Mycobacterium tuberculosis. Nat Rev
Microbiol. 2022;20:750-766. doi:10.1038/s41579-022-00763-4
17 De K, Belardinelli JM, Pandurangan AP, Ehianeta T, Lian E, Pal¢ekova Z, et al. Lipoarabinomannan modification as
a source of phenotypic heterogeneity in host-adapted Mycobacterium abscessus isolates. Proc Natl Acad Sci U S A.
2024;121. doi:10.1073/pnas.2403206121
18 Ding C, Hu M, Guo W, Hu W, Li X, Wang S. Prevalence trends of latent tuberculosis infection at the global,
regional, and country levels from 1990-2019. Int J Infect Dis. 2022;122:46-62. doi:10.1016/j.ijid.2022.05.029
19 Gao M, Wu Q, Wang X, Sun X, Li M, Bai G. Advancements in LAM-based diagnostic kit for tuberculosis detection:
enhancing TB diagnosis in HIV-negative individuals. Front Microbiol. 2024;15:1367092.
d0i:10.3389/fmich.2024.1367092
20 JTooponpasosa OB, Makcumos CJI, MapteinoBa HH. [luarHocTryeckoe 3HaueHue BoisBiicHuss LAM-aHTHreHa
MHUKOOaKTepuH TyOepkysesa B Moue 6osbHbix BUU-undekiueii. Mudexkunonusie 6oneznu. 2022;11(1):69-75.
21 Gulati G, Uppal G, Gong J. Unreliable automated complete blood count results: causes, recognition, and resolution.
Ann Lab Med. 2022;42:515-530. doi:10.3343/alm.2022.42.5.515
22 Huang L, Niu Y, Zhang L, Yang R, Wu M. Diagnostic value of chemiluminescence for urinary lipoarabinomannan
antigen assay in active tuberculosis: insights from a retrospective study. Front Cell Infect Microbiol. 2023;13:1291974.
d0i:10.3389/fcimb.2023.1291974
23 Székely R, Sossen B, Mukoka M, Muyoyeta M, Nakabugo E, Hella J. Multicentre accuracy trial of FUJIFILM
SILVAMP TB LAM test in people with HIV reveals lot variability. PLoS One. 2024;19(5).
doi:10.1101/2022.09.07.22278961
24 Kraef C, Lindquist E, Svensson E, Cambau E. Diagnostic toolkit for tuberculosis: should we include urine
lipoarabinomannan (LAM) detection in the WHO European Region? Clin Microbiol Infect. 2022;28:1406-1408.
doi:10.1016/j.cmi.2022.06.022
25 Luo Y, Xue Y, Tang G, Cai Y, Yuan X, Lin Q, et al. Lymphocyte-related immunological indicators for stratifying
Mycobacterium tuberculosis infection. Front Immunol. 2021;12:658843. doi:10.3389/fimmu.2021.658843

62


http://apps.who.int/bookorders

I N02 (62) 2026 (TU3V0NYbMOHOAOMA

26 Zhou G, Luo Q, Luo S, Teng Z, Ji Z, Yang J, et al. Interferon-y release assays or tuberculin skin test for detection
and management of latent tuberculosis infection: a systematic review and meta-analysis. Lancet Infect Dis.
2020;20(12):1457-1469. doi:10.1016/5S1473-3099(20)30276-0

27 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA statement: an
updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. doi:10.1136/bmj.n71

28 lymuenko AB, Kaprnimaa HJI, ABepbax MM. Bo3M0OXKHOCTH IMMYHOAHATrHOCTHKH TyOepKylie3a y HalueHTOB Ha
nozaueit cragun BUU-undexrmu. Tybepkynes u 6onesnu merkux. 2018;96(4):52-57. doi:10.21292/2075-1230-2018-
96-4-52-57

REFERENCES
1 Meintjes G, Maartens G. HIV-associated tuberculosis. N Engl J Med. 2024;391(4):343-355.
2 World Health Organization. Global tuberculosis report 2022. Geneva: World Health Organization; 2022.
3 Soares KA, Ehrlich J, Camara M. Implementation of WHO guidelines on urine lateral flow LAM testing in high
TB/HIV burden African countries. Eur Respir J. 2023;62(4). doi:10.1183/13993003.00556-2023
4 Lawn SD, Gupta-Wright A. Detection of lipoarabinomannan (LAM) in urine is indicative of disseminated TB with
renal involvement in patients living with HIV and advanced immunodeficiency: evidence and implications. Trans R Soc
Trop Med Hyg. 2016;110(3):180-185. doi:10.1093/trstmh/trw008
5 Bulterys MA, Wagner B, Redard-Jacot M, Suresh A, Pollock NR, Moreau E, et al. Point-of-care urine LAM tests for
tuberculosis diagnosis: a status update. J Clin Med. 2020;9(1):111. doi:10.3390/jcm9010111
6 Bayode R, Adegbite N, Elegbede-Adegbite OM, Edoa JR. Clinical features, treatment outcomes and mortality risk of
tuberculosis sepsis in HIV-negative patients: a systematic review and meta-analysis of case reports. Infection.
2022;50(3):609-621. doi:10.1007/s15010-022-01950-4
7 Rubin ZA, Leonard MK, Martin GS. Brief report: tuberculosis sepsis and activated protein C. Am J Med Sci.
2006;332(1):48-50. d0i:10.1097/00000441-200607000-00011
8 Lewis JM, Feasey NA, Rylance J. Aetiology and outcomes of sepsis in adults in sub-Saharan Africa: a systematic
review and meta-analysis. Crit Care. 2019;23:212. doi:10.1186/s13054-019-2501-y
9 Byashalira K, Mbelele P, Semvua H, Chilongola J, Semvua S, Liyoyo A, et al. Clinical outcomes of new algorithm
for diagnosis and treatment of tuberculosis sepsis in HIV patients. Int J Mycobacteriol. 2019;8:313.
d0i:10.4103/ijmy.ijmy_135_19
10 World Health Organization. Global tuberculosis report 2020 [Internet]. Geneva: World Health Organization; 2020
[cited 2022 Apr 8]. Available from: http://apps.who.int/bookorders
11 Broger T, Koeppel L, Huerga H, Miller P, Gupta-Wright A, Blanc FX, et al. Diagnostic yield of urine
lipoarabinomannan and sputum tuberculosis tests in people living with HIV: a systematic review and meta-analysis of
individual participant data. Lancet Glob Health. 2023;11(6):903-€916. doi:10.1016/52214-109X(23)00135-3
12 Li H, Gao X, Liu D, Li Z, Li J. A new strategy improving TB diagnosis: stratified urine LAM test based on
lymphocyte counts. Front Cell Infect Microbiol. 2025;15:1498651. doi:10.3389/fcimb.2025.1498651
13 An HR, Bai XJ, Liang JQ, Wang T, Wang ZY, Xue Y, et al. The relationship between absolute counts of
lymphocyte subsets and clinical features in patients with pulmonary tuberculosis. Clin Respir J. 2022;16:369-379.
do0i:10.1111/crj.13490
14 Maksimov SL, Adekambi Al, Kravchenko AV, Zimina VN. Detection of LAM antigen in urine as a rapid method
for diagnosing tuberculosis in patients with HIV infection. Infectious Diseases. 2014;(2):80-83.
15 Broger T, Nicol MP, Sigal GB, Gotuzzo E, Zimmer AJ, Surtie S, et al. Diagnostic accuracy of 3 urine
lipoarabinomannan tuberculosis assays in HIV-negative outpatients. J Clin Invest. 2020;130:5756-5764.
d0i:10.1172/JCI1140461
16 Chandra P, Grigsby SJ, Philips JA. Immune evasion and provocation by Mycobacterium tuberculosis. Nat Rev
Microbiol. 2022;20:750-766. doi:10.1038/s41579-022-00763-4
17 De K, Belardinelli JM, Pandurangan AP, Ehianeta T, Lian E, Pal¢ekova Z, et al. Lipoarabinomannan modification as
a source of phenotypic heterogeneity in host-adapted Mycobacterium abscessus isolates. Proc Natl Acad Sci U S A.
2024;121. doi:10.1073/pnas.2403206121
18 Ding C, Hu M, Guo W, Hu W, Li X, Wang S. Prevalence trends of latent tuberculosis infection at the global,
regional, and country levels from 1990-2019. Int J Infect Dis. 2022;122:46-62. doi:10.1016/j.ijid.2022.05.029
19 Gao M, Wu Q, Wang X, Sun X, Li M, Bai G. Advancements in LAM-based diagnostic kit for tuberculosis detection:
enhancing TB diagnosis in HIV-negative individuals. Front Microbiol. 2024;15:1367092.
d0i:10.3389/fmich.2024.1367092
20 Dobronravova OV, Maksimov SL, Martynova NN. Diagnostic value of detecting Mycobacterium tuberculosis LAM
antigen in the urine of patients with HIV infection. Infectious Diseases. 2022;11(1):69-75.
21 Gulati G, Uppal G, Gong J. Unreliable automated complete blood count results: causes, recognition, and resolution.
Ann Lab Med. 2022;42:515-530. doi:10.3343/alm.2022.42.5.515
22 Huang L, Niu Y, Zhang L, Yang R, Wu M. Diagnostic value of chemiluminescence for urinary lipoarabinomannan
antigen assay in active tuberculosis: insights from a retrospective study. Front Cell Infect Microbiol. 2023;13:1291974.
doi:10.3389/fcimb.2023.1291974

63

NIABOPATOPHAA MEQWULIMHA


http://apps.who.int/bookorders

JIAOPATOPHAA MENLIMHA

© ®TI310NYALMOHONOr A N02 (52) 2026 I

23 Székely R, Sossen B, Mukoka M, Muyoyeta M, Nakabugo E, Hella J. Multicentre accuracy trial of FUJIFILM
SILVAMP TB LAM test in people with HIV reveals lot variability. PLoS One. 2024;19(5).
d0i:10.1101/2022.09.07.22278961

24 Kraef C, Lindquist E, Svensson E, Cambau E. Diagnostic toolkit for tuberculosis: should we include urine
lipoarabinomannan (LAM) detection in the WHO European Region? Clin Microbiol Infect. 2022;28:1406-1408.
d0i:10.1016/j.cmi.2022.06.022

25Luo Y, Xue Y, Tang G, Cai Y, Yuan X, Lin Q, et al. Lymphocyte-related immunological indicators for stratifying
Mycobacterium tuberculosis infection. Front Immunol. 2021;12:658843. doi:10.3389/fimmu.2021.658843

26 Zhou G, Luo Q, Luo S, Teng Z, Ji Z, Yang J, et al. Interferon-y release assays or tuberculin skin test for detection
and management of latent tuberculosis infection: a systematic review and meta-analysis. Lancet Infect Dis.
2020;20(12):1457-1469. doi:10.1016/S1473-3099(20)30276-0

27 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA statement: an
updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. doi:10.1136/bmj.n71

28 Dudchenko AV, Karpina NL, Averbakh MM. Possibilities of immunodiagnosis of tuberculosis in patients with late-
stage HIV infection. Tuberculosis and Lung Diseases. 2018;96(4):52-57. doi:10.21292/2075-1230-2018-96-4-52-57

Bxuan aBropoB. KoHuentyanuszauus, Merononorus, (GopMaibHBI aHaiuu3, 00paboTKa JaHHBIX, HOATOTOBKA
OpPHUTHHAIBHOTO MPOEKTa, PELieH3UPOBaHKE U pelakTHpoBaHue: My3nybaesa b.T.

KoH(pauKT HHTepecoB — HE 3asBJICH.

JlaHHBIN MaTepuan He ObII 3asBIICH paHee, A MyONMKalMy B APYTMX W3AHUSIX M HE HAXOAUTCS HA PacCMOTPEHHHU
JPYTUMH U3AaTenbcTBaMH. [Ipy mpoBeieHNN JaHHOHW paboThl He OBUIO (PMHAHCHPOBAHKS CTOPOHHUMHM OPTaHM3ALUSIMA
1 MEAWIIMHCKUMH TIPEJICTABUTEIbCTBAMHU.

DuHAHCHPOBAHHE — HE IPOBOIMIIOCH.

ABTopabIH yJaeci. Konuenrtyanuzarus, Meronosiorus, (GopMajbIsl Taliay, AEpeKTepaAi eHJIey, TYMHYCKa >KOOaHbI
JMaibIHaay, 0Ty XKOHEe pefakipsuiay: My3aybaesa b.T.

Mynzesiep KaKTBIFBICHI — MAJIIMJIENITEH JKOK.

By marepuan 6acka 6achUTbIMIap/Aa JKapusIay YIIiH OyphIH MOJTIMICIMEIeH JKoHe 0acka OachUTBIMIApAbIH KapaybiHa
ycbiHbIIMaraH. OChl )KYMBICTBI )KYPTi3y Ke3iH/ie CHIPTKbI YH bIMIAp MEH MEIUIMHAIIBIK OKIJIIKTePAiH KapKblJIaHABIPYbI
KacallFaH JOK.
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ASSESSMENT OF NURSES’ KNOWLEDGE, ATTITUDES, AND PRACTICES REGARDING
ASTHMA CARE: A CROSS-SECTIONAL STUDY AT AN ALMATY HOSPITAL

Issenova B.!, Aimbetova G.!, Bagiyarova F.!, Aitmanbetova A. !, Kozhekenova Zh.!,
Absatarova G.!, Dosumbekova I. !, Atabayeva A. 2, Nukusheva S. !,

Korgasbekova Zh., Izbassarova A. ', Baituganova A. 3
! Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2 Semey Medical University, Semey, Kazakhstan
3 Astana Medical University, Department of Nursing, Astana, Kazakhstan
Corresponding author: B. Issenova, e-mail: isenova.balday@mail.ru

Introduction: Bronchial asthma remains a major chronic respiratory disease requiring continuous patient education,
correct inhaler use, adherence to clinical protocols and coordinated multidisciplinary care. Nurses are directly involved
in patient education and hospital-based asthma care; however, local evidence on their knowledge, attitudes and practices
(KAP) in Kazakhstan remains limited.

Aim: To assess nurses” knowledge, attitudes and practical skills regarding asthma care in a hospital setting in Almaty and
to analyze associations between KAP indicators and socio-demographic characteristics.

Materials and Methods: A cross-sectional analytical study was conducted in January-February 2025 among 50
registered nurses selected from 101 eligible nurses of medical wards using systematic random sampling. The sample size
was calculated using the finite population formula with a 10% margin of error. Data were collected anonymously through
a self-administered online KAP questionnaire adapted from published asthma-care instruments and current asthma-
management guidance. The instrument included socio-demographic questions, 15 knowledge items, 12 attitude items and
7 practice items. Content validity was reviewed by experts, a pilot test was performed, and internal consistency was
acceptable for all domains. Descriptive statistics, 95% confidence intervals, chi-square test and Fisher’s exact test were
used; statistical significance was set at p < 0.05.

Results: Overall, 35 nurses (70%; 95% CI: 56.3-81.2) demonstrated good knowledge, 38 nurses (76%; 95% CI: 62.6-
86.0) showed a positive attitude, and 40 nurses (80%; 95% CI: 66.9-89.2) demonstrated competent practice. Mean scores
were 11.2 + 2.3 for knowledge, 28.5 + 4.1 for attitude and 5.6 + 1.2 for practice. Age and clinical experience were
significantly associated with all KAP domains, while educational qualification was significantly associated with
knowledge and attitude and showed borderline significance for practice.

Discussion: The results indicate a generally favorable level of asthma-related nursing competencies, but also reveal
persistent gaps in pathophysiological understanding, inhaler technique and protocol adherence. Because the study did not
assess patient outcomes, the findings should be interpreted as evidence of educational needs rather than proof of direct
effects on asthma control.

Conclusion: The study supports the need for structured continuing professional development, practical simulation-based
training and periodic reassessment of asthma-care competencies among hospital nurses.

Keywords: asthma care; nursing competencies; knowledge, attitudes and practices; KAP; inhaler technique; cross-
sectional study; Kazakhstan.
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Beenenne: bponxuanapHas acTMa 0CTaeTCs 3HAUNMBIM XPOHHUYECKHM 3a00JI€BaHUEM JbIXaTeNIbHBIX MyTel, TpeOyoIuM
MTOCTOSTHHOTO OOYYeHHs MAIeHTOB, MPAaBWIBHOM TEXHWKH MPUMEHEHHUS HHTAISTOPOB, COONIOACHUS KIMHUYECKHUX
MIPOTOKOJIOB ¥ KOOPIMHIPOBAHHOT'O MEXKTUCIUIDITMHAPHOTO YX01a. MeIUITNHCKUE CECTPHI HETIOCPEACTBEHHO YUaCTBYIOT
B 00y4YCHHH MAIMEHTOB M OKA3aHWU TOCIUTAIHFHON MOMOIIH IPH aCTME, OJHAKO JIOKAIbHBIC JaHHBIE 00 MX 3HAHHAX,
OTHOIICHWUH U npakTHdecknx HaBbikaxX (KAP) B Ka3zaxcrane orpaHudeHBI.

Hens: OueHUTS 3HAHUS, OTHOLICHUE U MPAKTHICCKUE HABBIKM MEIUIIMHCKHUX CECTEp IO BOIPOCaM YX0/1a 3a ITAllUCHTAMHI
¢ OpOHXHMaFHON acTMOI B OOJBHHUIIE TOpoAa AJMATHI W IMPOAaHAIM3UPOBATh CBA3b Mokazatenceii KAP ¢ commansHO-
JeMorpauuecKuMH XapaKTepPUCTUKAMU.

Marepuanbl u1 MeToabl: OJHOMOMEHTHOE aHAJIMTHYECKOE HCCIIEAOBaHUE NPOBEAEHO B sHBape-¢Genpane 2025 roxa
cpeau 50 3aperucTpUpOBaHHBIX MEIUIIMHCKHUX cecTep, oToOpaHHBIX W3 101 coTpyaHHKa COMAaTHYEeCKHUX OTAEICHUM
METOJIOM CHUCTEMaTH4YecKoil ciy4aiiHoil BbIOOpKHM. OOBEM BBIOOPKHM paccuuTaH 1o QopMmyse Uil KOHEYHOM
COBOKYITHOCTH TPH AomycTHMOol omuoke 10%. JlaHHble coOupanrch aHOHUMHO ¢ ToMonipio oHnaitn KAP-onpocHuka
IUTA CaMO3aIlOTHEHUS, aJallTHPOBAHHOTO HAa OCHOBE OITyOIMKOBAaHHBIX MHCTPYMEHTOB I10 OI[CHKE 3HAHUH, OTHOIICHUS U
MPAaKTUKA TIPH aCTME W COBPEMEHHBIX PEKOMEHIAIMA MO BEICHHIO acTMbl. VHCTpYMEHT BKIIFOYANl COIHAIbHO-
nmemorpadpudeckuii 010K, 15 BOmpocoB mO 3HaHWSAM, 12 BOIMPOCOB MO OTHOWICHWIO W 7 BOIPOCOB 1O TPAKTHKE.
CopepxaTenpHasi BaJIHTHOCTh OBUIa OIIEHEHAa OJKCIEPTaMH, IPOBEACHO MHIOTHOE TECTUPOBAHWE, BHYTPEHHISI
COTJIACOBAHHOCTh JTOMEHOB OblTa mpHemieMoil. Mcmonb30BaHBl OMUcaTeNbHAs CTAaTUCTHKA, 95% HOBEpUTENBHBIC
HHTEPBAJIbL, KPUTEPUI XU-KBAJpaT U TOUHBINA KpuTepuil duiepa; cTaTUCTHYECKas 3HAYMMOCTD IPHHUMANACH TIPH P <
0,05.

PesyabTarsl: B nenom 35 megununckux cectep (70%; 95% AU: 56,3-81,2) npoaeMOHCTpUPOBAIN XOPOIIUI YPOBEHb
snanui, 38 (76%; 95% JAU: 62,6-86,0) - mosutusHoe oTHOmenue u 40 (80%; 95% JU: 66,9-89,2) - koMmmeTeHTHbIE
npakTuyeckue HaBbiku. Cpennue 0aswisl coctaBuu 11,2 + 2,3 s 3Hanwmin, 28,5 + 4,1 qis otHomenus u 5,6 £ 1,2 st
MIPaKTUKU. Bo3pacT u KIMHUYECKUH CTaK OBLITM CTATUCTUYECKH 3HAYMMO CBSI3aHbBI cO BceMu goMeHamu KAP, Torna kak
YpOBEHb 00pa30BaHMUsI JOCTOBEPHO ACCOLMUPOBAICS CO 3HAHWSAMHU M OTHOLICHHEM M HUMeJl MOTPAaHWYIHYIO 3HAYUMOCTh
IUTS TIPaKTHKH.

Oo6cyxnenne: [lomydeHHBIE pe3yabTATHI CBUICTENBCTBYIOT O B IIETIOM OJIAaTONPHUSATHOM YPOBHE CECTPHHCKHX
KOMIICTCHIINIA B BOIPOCAX aCTMBI, OJHAKO BEISBIIIOT COXPAaHSIONIIUECS MpOOeibl B MOHWMAaHWH NAaTO(PH3HOJIOTHH,
TEXHHKE UCIIOJIb30BaHHS HHTAIATOPOB U COOIIIOACHUH MPOTOKOIOB. [10CKOIBKY MCXO/IBI TTAIIMEHTOB B HCCIICIOBAHIH HE
OIICHUBAIIUCh, PE3YNBTATHl CIIEAYET TPAKTOBAaTh KaK OCHOBaHHWE UIsI OOpa30BATEIBHBIX BMEIIATENECTB, a HE Kak
JIOKa3aTeIbCTBO MPSIMOTO BIUSHIS KOMIETEHTHOCTH MEIUIIMHCKHUX CECTep Ha KOHTPOJIb aCTMEI.

3akii0ueHue: HccnenoBanue MOJITBEPXKIaeT HE00XOIUMOCTh CTPYKTYPHPOBAHHOTO HENPEPHIBHOTO
npodeCCHOHANBLHOTO  Pa3BUTHS, NPAKTUYECKUX CHUMYJSIHOHHBIX TPEHHWHIOB U MEPHUOANYECKONH MNEepPEOoleHKU
KOMIIETEHIINHA MEeIUIITHCKUX CECTep B YXO/I€ 3a MalMeHTaMH C aCTMOI1.

KiroueBble c1oBa: OpoHXHMaIbHASA aCTMA; CECTPUHCKHE KOMIIETCHIINN; 3HAHUS, OTHOIIeHHe U npakTuka; KAP; TexHnka
HHTaJSIMH; OJHOMOMEHTHOE HcclieoBaHue; Kasaxcran.
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AJIMATBI KAJIACBIHBIH AYPYXAHACBIHAA bPOHX NEMIKIIECI BAP
INAIOUEHTTEPTE KYTIM KOPCETY BOUBIHIIIA MEUIPT'EPJIEPAIH BIJIIMIH,
KO3KAPACBHIH )XOHE [TPAKTUKAJIBIK AT IBIJIAPBIH BAFAJIAY: BIPME3ETTIK
3EPTTEY

HcenoBa b. ', Aiim0etoBa I'. !, barusipopa ®@. !, Aiitman6eroBa A. ',
Ko:xkexkenoBa K. ', AdocarapoBa I'. ', locymOexoBa W.', AtabaeBa A. 2,
Hyxymesa C. ', KopracOexoBa 7K.', I36acaposa A.', Baiitryranosa A. ?

L CIK. Acghenouspos ameindaevl Kazax ynmmolx meduyuna ynugepcumemi, Aimamol, Kazaxcman
2 Cemeti meduyuna ynusepcumemi, Cemeti, Kazaxcman
3 Acmana meouyuna ynusepcumemi, Meiiipeep ici kagpeopacwl, Acmana, Kazaxcman
Xam-xabapaapza scayanmot asmop: b. Hcenosa, e-mail: isenova.balday@mail.ru

Kipicnme: Bbponx amemikmeci mam@eHTTepAi Y3IIKCI3 OKBITYABI, WHTAIATOPIAPABl AYPHIC KOJNAAHYIBI, KIIMHHKAIBIK
XaTTamajapIpl CaKTayAbl )KOHE YHIECTIpiiAreH Kercananbl KYTiMIl KaKeT eTETiH THIHBIC ally JKOJIapBIHBIH MAaHbBI3IbI
CO3BUIMAJBI aypysI OOJBIN Kana Oepeni. Meiprepiep NaueHTTEep i OKBITYFa JKOHE CTAI[MOHAD JKaFJaifbIHIa AeMIKITeci
0ap TalMCeHTTEpre KYTIM KOpCeTyre TiKeJeWd KaThicaabl, anaiga KasakcTanma omapablH OiliMi, KO3Kapachl JKOHE
npakTHKajbIK garapuiapsl (KAP) Typaiisl skeprislikTi JepekTep HIeKTeyIIi.

MaxkcaTbl: AMaThl KaJachlHAaFbl aypyxaHa jKarJaiblHaa Meiiprepiaepaiy OpoHx JeMikiieci 6ap manueHTTepre KyTiMm
KepceTy OoiibIHIIA OULTIMIH, KO3KAapachlH JXKOHE IMPAaKTHKAJbIK JarabuiapblH Oaranay jxoHe KAP kepceTkimTepiHiH
QNIEYMETTIK-JIeMOrpadMsUIbIK CHIIATTaMatapMeH OaiIaHbICHIH Taay.

MaTtepuanmap MeH daictep: bipmeseTTik aHanuTHKANBIK 3epTTey 2025 KBUTFBI KaHTap-aKIIaH alTapblHIa COMAaTHKAIBIK
6emimmenepair 101 xapamabl KBI3METKEpiHIH IOIHEH JKyHen Ke3IeHWcoK ipikTey apKbUTel TaHmamraH 50 TipKenreH
MeHiprep apacelHma >kyprizingi. Ipikreme kememi 10% pykcaT eTiNreH KaTeNiKINEH COHFBI JKHBIHTBIK (HOPMYIIachl
OoiipiHmIa ecenrenai. Jlepekrep actMa OoibIHINA OiMiM, Ke3Kapac >koHe NMpaKTHUKaFa apHalFaH jKapusulaHFaH Kypajjiap
MeH Ka3ipri KIMHUKAIBIK YCHIHBIMAAP Heri3iHme OefiMaenreH o3iH-031 TONTHIpyFa apHanran ornaitH KAP-cayamHama
apKBUTBI aHOHUM/II TYP/AE XUHAIABL. Kypan oneyMeTTik-neMorpadusuibiK OJIOKTHI, Oi1iM OoibIHIIA 15 cypakThl, Ko3Kapac
OoiibiHIIa 12 CypakThl XoHE NpakTHKa OOMbIHINA 7 CYpakThl KaMThIIbl. Ma3MyHABIK BaJUITUIIK capaniibuiapMeH
OarayaHIbl, MAJIOTTHIK TECTUICY JKYPri3uimi, MOMEHICPIIH IIIKI KeTiCiMIUIri KaObUINAHAPNBIK JCHreine OOJIbL.
CunarraManslk CTaTUCTUKA, 95% ceHIMAl apanblKTap, XU-KBaJpaT KpUTepuii xoHe Dumiepaiy Ion KpuTepHidi
KOJIIaHBUI/IbI; CTATUCTUKAIBIK MOHIUTIK p < 0,05 neHreiinae KaObU1gaHIbl.

Hoarukenep: XKanmei 35 meitiprep (70%; 95% CA: 56,3-81,2) sxakcei 0imim aeHreiiin, 38 meitiprep (76%; 95% CA: 62,6-
86,0) o ke3kapacTsl xoHe 40 Mmeitiprep (80%; 95% CA: 66,9-89,2) Ky3bIPETTI MPAKTHKAIBIK JaFIbLIapAbl KOPCETTI.
Opramra 6amn OimiM Ooiterama 11,2 + 2,3, ke3kapac OoifprHma 28,5 + 4,1 oHe mpakTHKa OoHBIHIIA 5,6 £ 1,2 GOMABL.
XKac nen knmuHUKANBIK eHOeK oTii KAP-TBIH 0apibIK HJOMEHISpIMEH CTaTUCTHUKAJIBIK MOH/I OailIaHBICTHI OOJIBI, all
OiTiM JeHreii O1TiM jkoHe Ko3Kapac KOpCeTKIMTepiMeH MOH/1 OaiTlaHbIC KOPCETT1 )KoHe MPAaKTHKa OOWBIHIIA IIEKAPATIBIK
MOHIUTIKKE vie OOJIIBI.

Tankpuiay: Hotmkenep mediprepiaepaiH AeMikiie OOWBIHIIA KY3bIPETTIIIIT JKANITHI aFaH A KOJIAHIbl eKeHiH KopceTei,
0ipak MaTopU3MOJOTHUSHBI TYCIHY, HHTIATOPABI KOJJIaHY TEXHHKAChl JXOHE Xarramajaplbl cakray OoibIHIIA
OJIKBUIBIKTAp 0ap eKeHIH aWKpIHAahabl. 3epTTey[e MAlMEeHTTEePAIH KIMHHKAIBIK HOTHXKeIepi OaragaHOaraHIbIKTaH,
aJbIHFaH JEPEKTEp MEHiprepilik Ky3bIpeTTITIKTIH JeMIKIIeHI OaKkbUIayFa TiKeJIeH ocepiH aosenaeMeiini, kepiciniie 0iaim
0epy KaXXeTTUIIKTepiH KepceTe .

KopbIThIHABI: 3epTTey CTAIMOHAPIIBIK MeHiprepiep apachiHaa KYPhUIBIMIAIFaH Y3IIKCI3 KOCIOM JaMy Ibl, MPaKTHKAIIBIK
CUMYJISILIMSUTBIK TPEHHHITEP/l KOHE JeMiKiie KyTiMi OOMBIHIIA KY3BIPETTINIKTI Mep3imIi KalWTa Oaranay]bl €HTIizy
KaXCTTLIIriH pacTaitabl.

Ty#ingi ce3mep: OpoHX AeMiKIleci; MeHiprepiik Ky3bIpeTTUTK; OiliM, Ke3kapac jxoHe mpaktuka; KAP; wHramsous
TEXHHUKACHI; OipMe3eTTik 3epTTey; KazakcraH.

1. Introduction emphasizes not only pharmacological therapy,
Asthma is a chronic inflammatory disease of including inhaled corticosteroid-containing
the airways characterized by bronchial treatment strategies, but also patient education,
hyperresponsiveness, mucosal edema and correct inhaler technique, action plans and
mucus hypersecretion [1,2]. Patients may regular follow-up [1,5].

experience recurrent episodes of dyspnea, chest Nurses are essential members of the asthma-
tightness, wheezing and cough triggered by care team because they participate in patient
allergens, respiratory infections, air pollution, education, symptom monitoring, inhaler-use
physical exertion and psychosocial stress [1-4]. instruction, exacerbation recognition and
Current evidence-based management adherence support [6-10]. Insufficient nursing
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knowledge or inconsistent practical skills may
lead to variable quality of care, especially in
settings where nurses are the first professionals
to interact with hospitalized patients. Therefore,
assessing nurses’ knowledge, attitudes and
practices is an important step in designing
targeted continuing professional development
programs.

In Kazakhstan and Central Asia, published data
on nurses’ asthma-care competencies remain
limited. Without claiming national priority, this
study addresses a local evidence gap by
providing a structured hospital-based KAP
assessment and by identifying demographic
characteristics associated with KAP indicators
in the surveyed sample.

2. Scientific novelty and practical
significance

The scientific novelty of this work lies in its
structured assessment of nurses’ knowledge,
attitudes and practical skills regarding asthma
care in a hospital setting in Almaty using a
context-adapted =~ KAP  approach.  The
manuscript does not claim to be the first
comprehensive study in Kazakhstan, because
such a statement would require a separate
systematic literature review. Instead, the study
is positioned as a local contribution to the still
limited regional evidence base on nursing
competencies in asthma care.

The practical significance of the study is related
to the identification of specific educational gaps
in pathophysiological understanding, inhaler
technique and protocol adherence. These
findings can be used to develop targeted
training modules, simulation sessions and
periodic competency reassessment for nurses
involved in asthma care.

3. Aim, objectives and research questions
Aim: To evaluate nurses’ knowledge, attitudes
and practical skills regarding asthma care and
to analyze associations between KAP indicators
and socio-demographic characteristics.
Objectives:

e To assess baseline knowledge of nurses
regarding bronchial asthma, its nature,
symptoms,  triggers, complications and
management principles.

e To evaluate professional attitudes of nurses
toward asthma care, patient education and their
role in self-management support.
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e To  assess  self-reported  practical
competence in asthma management, including
inhaler technique and adherence to clinical
protocols.

e To identify associations between KAP
scores and age, gender, educational
qualification and clinical experience.

Research questions:

e What are the current levels of knowledge,
attitudes and practical competencies of nurses
regarding asthma care?

e Which socio-demographic characteristics
are associated with KAP indicators among
hospital nurses?

4. Materials and Methods

4.1. Study design and setting

A cross-sectional analytical study was
conducted at an Almaty hospital between
January and February 2025. The study assessed
the knowledge, attitudes and practices of nurses
regarding asthma care at a single point in time;
therefore, the design allows identification of
associations but does not permit causal
conclusions.

4.2. Population, sample size and sampling
procedure

The target population consisted of all registered
nurses working in medical wards at the study
site (N = 101). The required sample size was
calculated using the finite population formula n
=N/ (1 + N x ¢e?), where N = 101 and the
allowable margin of error was set at e = 0.10.
The calculation was n =101 /(1 + 101 x 0.01)
= 101 / 2.01 = 50.2; therefore, the minimum
required sample size was rounded to 50
respondents, which corresponded to the final
study sample (n = 50).

Systematic random sampling was used. The
sampling interval was calculated as k = N/n =
101/50 = 2; therefore, every second eligible
nurse was invited to participate until the
required sample size was reached.

Inclusion criteria were at least one year of
clinical experience, direct involvement in
patient care and voluntary informed
participation.  Exclusion  criteria  were
administrative positions without direct patient
care, absence during the data-collection period
and refusal to participate.

4.3. Study instrument and validation

Data were collected using a self-administered
KAP questionnaire adapted to the local context
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and informed by current asthma-management
guidance and published asthma knowledge,
KAP and inhaler-technique instruments
[1,11,17,18,20-22]. The adaptation focused on
the relevance of questions to hospital nursing
practice, asthma patient education, inhaler
technique and adherence to clinical protocols.
The knowledge domain assessed understanding
of asthma definition, inflammatory nature of
the disease, common symptoms, trigger factors,
complications, investigation principles and
basic management approaches. The attitude
domain assessed professional confidence,
perceived nursing responsibility in patient
education and readiness to follow asthma-care
recommendations. The practice domain
assessed self-reported actions related to inhaler
technique, patient instruction, exacerbation
response and adherence to protocols.

The working version of the instrument included
four sections: socio-demographic
characteristics, 15 scored knowledge items, 12
attitude items using a three-point Likert-type
scale, and 7 practice items. Content validity was
reviewed by three experts in public health and
nursing. A pilot test was performed among 10
nurses who were not included in the final
sample to assess clarity, completion time and
contextual  relevance.  Minor  wording
adjustments were made after the pilot stage.
Internal  consistency  was  acceptable:
Cronbach’s alpha was 0.81 for knowledge, 0.78
for attitude and 0.83 for practice.

4.4. Scoring system

Knowledge items were scored dichotomously:
correct answer = 1 point, incorrect or “do not
know” answer = 0 points. The total knowledge
score ranged from 0 to 15 points. Scores were
converted into percentages and categorized for
analysis as good knowledge (>75%; 12-15
points) or insufficient knowledge (<75%; 0-11
points).

Attitude items were evaluated using a three-
point Likert-type scoring approach (1-3 points
per item), with a total possible range of 12-36
points. Scores were categorized as positive
attitude (>75%; 27-36 points) or non-positive
attitude (<75%; 12-26 points). Practice items
were scored as 1 point for competent/correct
self-reported action and O points for
inadequate/incorrect action, with a total range
of 0-7 points. Practice was categorized as
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competent (>75%; 6-7 points) or inadequate
(<75%; 0-5 points). Binary categorization was
used to maintain consistency between the
scoring system, tables and inferential analysis.
4.5. Data collection

Data were collected anonymously via a self-
administered online questionnaire distributed
through WhatsApp. No names, personal
identification numbers, telephone numbers, IP
addresses or direct patient-related identifiers
were collected. The introductory page of the
form explained the aim of the study, voluntary
participation, anonymity, data protection
measures and the right to discontinue
participation before submission.

4.6. Statistical analysis

Statistical analysis was performed using SPSS
version 26. Descriptive statistics were used to
summarize categorical variables as frequencies
and percentages, while continuous scores were
presented as mean + standard deviation. The
chi-square test and Fisher’s exact test were
applied to assess associations between socio-
demographic variables and KAP categories.
For key proportions, 95% confidence intervals
were calculated using the Wilson method. A p-
value <0.05 was considered statistically
significant. Effect sizes such as Cramer's V
were planned for statistically significant
associations; however, they could not be
calculated in the revised version because the
available source manuscript provided only
aggregated p-values and did not include the raw
contingency tables. All associations were
interpreted cautiously because the cross-
sectional design does not establish causality.
4.7. Ethical considerations

A separate ethics committee protocol number
and approval date were not assigned for this
study. The work was conducted as an
anonymous, minimal-risk online survey of
adult healthcare workers and did not involve
patients,  biological ~ samples,  medical
interventions, patient-identifiable clinical data
or access to medical records. Therefore,
separate institutional ethics committee review
was considered not applicable for this type of
anonymized educational and professional KAP
assessment. At the same time, the study
followed the principles of research ethics:
participation was voluntary, all respondents
provided electronic informed consent before
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completing the questionnaire, and the first page
of the online form explained the purpose of the
study, anonymity of responses, expected time
required for completion and the right to
discontinue participation before submission.
No names, personal identification numbers,
telephone numbers, IP addresses or direct
patient-related identifiers were collected. Data
were analyzed only in aggregated form, access
to the dataset was restricted to the research
team, and files were stored in password-
protected format.

5. Results

5.1. Socio-demographic characteristics

A total of 50 registered nurses participated in
the study. The largest age group consisted of
respondents aged 41-50 years (40%), followed

OTV3ONYTbMOHOAOrMA

by 31-40 years (24%), 51 years and above
(20%) and 20-30 years (16%). Female nurses
predominated (70%). Most participants were
married (64%). Regarding clinical experience,
40% had 5-10 years of experience, 40% had
more than 10 years and 20% had less than 5
years of experience. Educational qualification
was included as a socio-demographic variable
in the inferential analysis; however, the
anonymized dataset available for revision did
not  retain  category-level  descriptive
frequencies for this variable.

The socio-demographic characteristics are
presented in Table 1. The educational
qualification variable is reported transparently
as unavailable at the descriptive level rather
than reconstructed without access to verified
primary data.

Table 1 - Socio-demographic characteristics of participants (N = 50)

Variable Category Frequency (n) Percentage (%)
20-30 years 8 16
Age group 31-40 years 12 24
41-50 years 20 40
51 years and above 10 20
Gender Male 15 30
Female 35 70
. Single 18 36
Marital status Married 30 64
<5 years 10 20
Years of clinical experience 5-10 years 20 40
>10 years 20 40
Educational qualification Secondary specialized nursing Not available in Not available in
education anonymized export anonymized
Bachelor’s degree export
Master’s degree or higher

5.2. Knowledge, attitude and practice scores
The distribution of KAP scores is summarized
in Table 2. Overall, 70% of nurses
demonstrated  good  knowledge, 76%
maintained a positive attitude and 80%
exhibited competent practice regarding asthma
care. Mean scores were 11.2 + 2.3 for

knowledge, 28.5 + 4.1 for attitude and 5.6 + 1.2
for practice. The categories in Table 2
correspond to the binary thresholds defined in
the scoring section. Although the overall
indicators  were  favorable, practical
vulnerabilities were observed in inhaler
technique and strict protocol adherence.

Table 2 - Knowledge, attitude and practice indicators of nurses regarding asthma care (N = 50)

95% ClI
KAP Good/positive/ | Poor/negative/ | Good/positive/c | Poor/negative/in faV(f)?’;ble Mean
domain | competent (n) | inadequate (n) | ompetent (%) adequate (%) category score = SD
(%)
Krc‘j‘;‘(’av'e 35 15 70 30 56.3-81.2 | 11.2+2.3
Attitude 38 12 76 24 62.6-86.0 | 28.5+4.1
Practice 40 10 80 20 66.9-89.2 56+1.2
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5.3. Associations between socio-
demographic factors and KAP scores
Inferential  analysis showed statistically
significant associations between age and all
three KAP domains, as well as between clinical
experience and all three domains. Educational
qualification was significantly associated with

NO2 (52) 2026 |

knowledge and attitude and showed borderline
significance for practice. Gender was not
significantly associated with any KAP domain.
These findings indicate associations within the
surveyed sample only and should not be
interpreted as causal effects.

Table 3 - Association between socio-demographic characteristics and KAP scores

. . Knowledge | Attitude Practice .
Demographic variable Interpretation
p-value p-value p-value
Age 0.032* 0.041* 0.027* Significant association across all
g ' ' ' domains
Gender 0.481 0.625 0.711 No statistically significant association
Educational qualification 0.045* 0.038* OIS0 IS0l o e
' ' ' borderline for practice
Clinical experience 0.028* 0.019* | 0.015* e e
' ' ' domains

Note: *p < 0.05 indicates statistical significance.

Associations are interpreted cautiously because
the cross-sectional design does not establish
causality. Effect sizes were not calculated
because raw contingency tables were not
available in the source manuscript.

5.4. Key item-level vulnerabilities

A more detailed interpretation of the aggregated
KAP results shows that 30% of participants did
not reach the threshold for good knowledge.
The main vulnerable areas concerned the basic
pathophysiology of asthma, differentiation of

asthma from infectious respiratory conditions,
technique of inhaler use and consistent
adherence to clinical protocols. The available
source dataset did not contain raw item-by-item
response frequencies; therefore, these item-

level areas are presented as descriptive
competency gaps identified during
questionnaire interpretation, without
unsupported reconstruction of numerical

frequencies.

Table 4 - Key competency areas identified during KAP questionnaire interpretation

Questionnaire Kev item / competency area Favorable Non-favorable Interoretation
domain Y P y response n (%) response n (%) P
Identified as a
Inflammatory/pathophysiological | Not available in | Not available in theore'glcal gap;
Knowledge numerical
nature of asthma source dataset source dataset .
reconstruction was
not performed
Identified as an
Differentiation of asthma from Not available in | Not available in |tem—|evg|_ )
Knowledge : . . L vulnerability; raw
infectious respiratory conditions | source dataset source dataset f
requency
unavailable
Directly relevant to
_ Correct explanatu_)n or Not available in | Not available in practlFaI training
Practice demonstration of inhaler needs; raw
. source dataset source dataset
technique frequency
unavailable
Supports
recommendation
. Adherence to clinical protocol or | Not available in | Not available in | for protocol-based
Practice . S
asthma-care algorithm source dataset source dataset audits; raw
frequency
unavailable
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uestionnaire . avorable on-favorable .
: Key item / competency area - o e ) Interpretation
domain y P y response n (%) response n (%) P
Supports
interpretation of
Attitude Perceived nursing responsibility | Not available in | Not available in | professional
for patient education source dataset source dataset attitude; raw
frequency
unavailable
6. Discussion adherence or patient satisfaction. Therefore, it

This study provides a structured assessment of
nurses’ asthma-related knowledge, attitudes
and practices in a hospital setting in Almaty.
The overall findings indicate a favorable
baseline: the majority of nurses demonstrated
good knowledge, positive professional attitudes
and competent self-reported practice. These
results are relevant for planning professional
development because nurses participate in
patient education, recognition of worsening
symptoms, reinforcement of inhaler technique
and implementation of care protocols [6-10].
At the same time, the findings reveal clinically
important educational gaps. In particular,
insufficient  understanding  of  asthma
pathophysiology may limit the consistency of
patient education, while weaknesses in inhaler
technique and protocol adherence may affect
the standardization of nursing practice. Similar
concerns have been reported in international
studies, where healthcare professionals often
show stronger theoretical awareness than
practical demonstration skills [11,17,18,20-22].
Related studies on asthma self-management,
nursing education, medication use and
healthcare-provider KAP similarly support
regular training, standardized protocols and
reassessment of practical competencies [12-
16,19].

The significant associations between KAP
indicators and age, educational qualification
and clinical experience suggest that formal
education and accumulated clinical exposure
may be related to stronger asthma-care
competencies in this sample. However, because
the study was cross-sectional, these
associations should not be interpreted as
evidence that age, education or experience
directly caused higher KAP indicators.

The discussion also requires caution regarding
patient outcomes. The present study did not
measure  asthma  control,  exacerbation
frequency, hospitalization duration, medication
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cannot directly prove that higher nursing
competence improves asthma control in
patients. The results should instead be
interpreted as evidence for strengthening
nursing education and standardizing hospital-
based asthma-care practices.

From a practical standpoint, the study supports
the implementation of continuous professional
development modules that include updated
asthma guidelines, structured inhaler-technique
training, clinical scenarios, patient-education
algorithms  and  periodic ~ competency
assessment. The inclusion of simulation-based
training may be particularly useful because the
identified gaps relate not only to knowledge but
also to practical execution.

7. Limitations

This study has several limitations. First, the
sample was drawn from a single hospital in
Almaty and included 50 nurses, which limits
generalizability to other healthcare settings and
regions. Second, the cross-sectional design
captures associations at one point in time and
does not allow causal interpretation. Third,
practice was assessed through self-report rather
than direct observation, which may introduce
social desirability bias. Fourth, the online
format may influence response behavior despite
anonymity. Fifth, the anonymized dataset
available for the revised manuscript did not
retain category-level descriptive frequencies
for educational qualification or raw item-level
response frequencies; consequently, these data
were not reconstructed artificially and are
reported as unavailable. Finally, the source
manuscript provided aggregated p-values rather
than full contingency tables, which limited the
calculation of effect sizes in the revised version.
8. Conclusion

The study demonstrates that most surveyed
nurses had favorable KAP indicators regarding
asthma care: 70% had good knowledge, 76%
showed a positive attitude and 80%
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demonstrated competent practice. Age, clinical
experience and educational qualification were
statistically associated with KAP indicators in
this  sample.  Nevertheless, gaps In
pathophysiological  understanding, inhaler
technique and protocol adherence indicate the
need for structured educational programs,
practical skill training and regular reassessment
of nursing competencies in asthma care. Patient
outcomes were not assessed; therefore,
conclusions are limited to nursing KAP

NO2 (52) 2026 |

e Include practical stations on inhaler
technique, exacerbation response and patient
education.

e Use checklists based on updated asthma-
management guidelines during training and
audit.

e Conduct periodic reassessment  of
knowledge and practical skills, especially
among nurses with limited experience.

e In future expanded studies, report raw
contingency tables and effect sizes alongside p-

indicators and educational needs.

9. Practical recommendations

e Introduce structured continuing
professional development modules on asthma
care for hospital nurses.

values to strengthen statistical transparency.
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KondaukT naTepecoB: ABTOPHI 3asBISIIOT 00 OTCYTCTBHU KOH(IIMKTA HHTEpeCcOB. Pykonuch panee He Imy0JIMKOBaIACh
U HE HAXOJUTCS HA pACCMOTPEHHUHU B IPYTOM >KypHale.

PunaHcupoBaHue: VccrneoBaHNe BBITOIHEHO O€3 BHENTHETO (uHAHCHpOoBaHMs. PUHAHCOBAsI HOAIEP)KKA CO CTOPOHBI
CTOPOHHHX OPTaHU3aLNH WIN MEAUIIMHCKUX IIPEICTAaBUTEIbCTB HE MTOIY9anach.
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MEIMITUHAIIBIK OKUTIKTEPCH Kap>KbUIBIK KOJIZAY aJbIHFaH JKOK.
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TUBERCULOSIS IN KAZAKHSTAN IN THE GLOBAL CONTEXT: A STRUCTURED
NARRATIVE REVIEW OF DIAGNOSTIC AND HEALTH SYSTEM CHALLENGES

Kuzembekova Zh.%, Baymuratova M.!, Kassenova M.1,

Ryskulova AL, Ryskulov G.1?, Saussanova D.! , Shakhanova. A.1?
!Kazakhs Medical University “KSPH”, Almaty, Kazakhstan
2National Scientific Center of Phthisiopulmonology of the Republic of Kazakhstan, Almaty, Kazakhstan

Introduction: Tuberculosis (TB) remains one of the leading infectious causes of morbidity and mortality worldwide.
Extrapulmonary tuberculosis (EPTB) accounts for a substantial proportion of reported cases and continues to present
important diagnostic and health-system challenges, particularly in countries with persistent drug-resistant TB burden.
Objective: To synthesize current global evidence and Kazakhstan-specific data on EPTB, with particular emphasis on
diagnostic innovation, primary health care (PHC)-related detection barriers, and priority strategies for strengthening TB
control in the post-COVID period.

Methods: A structured narrative review with systematic search procedures was conducted in accordance with PRISMA
2020 reporting principles. Literature published between January 2015 and September 2025 was identified through
PubMed/MEDLINE, Scopus, Web of Science, Google Scholar, and official institutional sources. From 412 initially
identified records, 45 sources met eligibility criteria and were included in the final synthesis.

Results: In 2024, an estimated 10.7 million people developed TB and 1.23 million deaths were attributed to the disease
globally. EPTB accounts for approximately 15-16% of reported TB cases, although the true burden is likely
underestimated. The COVID-19 pandemic disrupted case detection and continuity of care, exposing structural
weaknesses in TB programmes. Kazakhstan has achieved substantial reductions in TB notifications over the past decade
and expanded access to molecular diagnostics, digital monitoring, and PHC integration. However, major challenges
remain, including a high burden of multidrug-resistant TB, geographic inequalities in access to specialized services, and
delayed recognition of extrapulmonary disease.

Discussion: The study demonstrated that effective tuberculosis (TB) control depends not only on biomedical
advancements but also directly on the healthcare system's ability to coordinate diagnosis and treatment. A key finding is
that extrapulmonary tuberculosis (EPTB) often remains overlooked clinically due to its non-specific symptoms and the
requirement for complex diagnostic methods. The challenges in detecting EPTB in Kazakhstan and neighboring regions
necessitate strengthening integration at the primary health care (PHC) level and increasing the clinical alertness of
physicians. Furthermore, the effectiveness of innovative treatment regimens for multidrug-resistant tuberculosis (MDR-
TB) is limited by the speed of diagnosis and the availability of socio-economic support for patients.

Conclusion: Effective TB elimination requires earlier PHC-based identification of EPTB, equitable access to rapid
molecular diagnostics, broader implementation of shorter evidence-based regimens, and resilient patient-centred
systems of care. Kazakhstan demonstrates meaningful progress, but accelerated modernization and targeted health-
system reforms remain necessary to achieve End TB targets

Keywords: extrapulmonary tuberculosis, tuberculosis epidemic, drug-resistant tuberculosis, innovative technologies,
primary health care, Kazakhstan

JKAhAHJIBIK KOHTEKCTTEIT KASAKCTAHJIAFBI TYBEPKYJIE3: JUATHOCTUKAJIBIK
YKOHE JIEHCAVJIBIK CAKTAY XXYUECTHET'T MOCEJIEJIEPTE APHAJIFAH
KYPLUTBIMJIAJIFAH HAPPATUBTIK IIOJTY

Kysemo6exonalK. !, Baiimyparoa M., Kacenosa M. 1,
PrickynoBa A. 1, Peickyaos I'. 12, Caycanosa /1. !, lllaxanosa A. 1?2
YWKIOCKMy Kazakcman meouyuna ynusepcumemi, Anmamol, Kazaxcman
2« ¥nmmuix pmuzuonynemonono2us eviivimu opmanvieviy KP JJCM, Anmamul, Kazaxcman

Kipicme: TyGepkyne3 (TbB) omempaik JeHreine ChHIPKATTAHYIIBUIBIK TEH OIM-XKITIMHIH JKETEKIN WH()EKIHSIIBIK
cebenrepiHig Oipi Oonbin Kana Gepeni. OkneneH Toic TyOepkyne3 (OTTBH) TipkenreH >kargainapsly eneyni Oeirin
Kypaiapl sxoHe ocipece mopire Tesimai Th »ykremeci cakramraH einepnae AMArHOCTHKA MEH JCHCAYJBIK CakKTay
XKyiteciHe KaTbICThl MaHBI3/Ibl KUBIHIBIKTAP TYBIHAATA/IBI.
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Makcartbl: [[MarHOCTHKANBIK WHHOBAIMSIIAD, AJFAIIKBl MEIUIMHAIBIK-CAHUTAPISUTBIK kKoMek (AMCK) neHrewinmeri
aHbpIKTay Keneprinepi skaHe COVID-19 nannemusiceinan keiinri kesenne Th O0akpuiaybslH KyIIEHTy cTpaTerusiiapbliHa
6aceiMIbIK Oepe oThiphin, OTTH OolibiHIIa skahaHbIK KoHE KazakcTaHFa KaThICTBI ACPEKTEPl KYHeENey.

Onaicrepi: PRISMA 2020 karunatrapblHa colikec JKyHeni i3aey 371eMeHTTepl 0ap KypbhUIbIM/aifaH HappaTUBTIK IOy
xyprizinai. 2015 xbutFel KagTap MeH 2025 >KbUIFBI KBIPKYHEK apajibIFbIHAAFE xKapusiansivaap PubMed/MEDLINE,
Scopus, Web of Science, Google Scholar 6a3amapsIHaH %oHE PeCMH HHCTHTYIIHOHAIIBIK ASPEKKO3IEPACH 13AECTipiii.
Bacranke! 412 >xa30aHbly inriHeH 45 nepekkes ipikTey KpUTepuiliepiHe COUKec KeIill, KOPHITHIHABI TajayFa eHTi31i.

Horukenepi: 2024 xputel onemae mamamer 10,7 muH anam Th-men aysipabr, an 1,23 MiIH e11iM jKaFmadbl TipKeJi.
OTTDB Oapnblk TipKenTeH karmaimapablH mamMameH 15-16%-brH Kypaiasl, amaiiza HaKTHl Tapaixybl OymaH KOFaphl
6omysl MymkiH. COVID-19 nmanneMuscel aHBIKTay KOPCETKIIITEpi MEH eMICYAiH Y3IiKci3mirine tepic acep erim, Th
OarmapiaManapblHbIH KYPBUIBIMABIK 9JICi3 TYCTaphiH kepcerTi. Kazakcranma coHFBI OHXBUIABIKTA Th KepceTkimrepi
TOMCHJICTI, MOJICKYJIAJIBIK TUATHOCTHKA, MUQPIBIK MOHUTOPUHT koHe AMCK-nien unTerpanus keHeirinni. CoHbIMCH
Karap, ken gopire te3imai Th xykremeci, MaMaHIAHIBIPBUIFAaH KOMEKKE KOJDKSTIMIUTIKTIH TeHCI3iri xoHe OTTh-He
KEIlI aHBIKTay MaceleNepi cakTary/a.

Taakpuiay: Tyoepkyne3ai (TB) Trimai Oakpiiay Tek OHOMEIUIIMHAIBIK JKETICTIKTEpPre FaHa eMec, JACHCAYIBIK CaKTay
KYHECIHIH IMarHOCTHMKa MeEH eMaeyll Yilectipy KaOineTiHe Tikened OalnaHbICTHl ekeHIH Kkepcerti. Herisri
TYKBIpEIMAApABIH Oipi — exmeneH Teic TybOepkynesnin (OTTH) cmemmdukambk emec Oenrimepi MeH KypAeni
UATHOCTHKANBIK 9MICTePAl KaKET eTyiHe OaiIlaHbICTHI KIMHUKANBIK Ha3apIaH THIC KAIBI OTHIpFaHIBIFBL. Ka3zakcTan
MeH Kepmriyiec aiiMaktapaa OTTH aHbIKTaymarsl KUBIHABIKTAp ANFAIIKE MEIUIMHANBIK-CAaHUTApIEIK kemek (AMCK)
JeHreHiHIeri MHTETpalusIHbl KYIISUTY 1 KoHe JopirepiiepIiH KIMHAKAIBIK CAaKTHIFBIH apTTRIPYABI Tanamn etexi. Jopire
te3imMai  TyOepkynesni (KAT-TH) emaeymeri WHHOBAUMSUIBIK — PEXUMICPOIH  THIMIUITT  JIHATHOCTHKAHBIH
KBUITAMIBIFBIMEH JKOHE QJICYMETTIK-9KOHOMHUKAJIBIK KOJIAYMEH IICKTEe 1.

Kopbiteinasl: Th-uer taimni xoro ymiH OTTB-uet AMCK neHreifinne epre aHbIKTay, KeIel MOJICKYJIaJIbIK
MUArHOCTHUKAFa TEH KOJDKCTIMIUIIK, KBICKAPTBUIFAH JONENII CeMJCY PEKHMICPIH KEHEHTy KOHE MaI[MeHTKE
OarmapiaHFaH TYPaKThl KbI3MET KepceTy xkykenepi Kaxker. Kazakcranna alTapibikTail mporpecc OaiikanransiMeH, End
TB MakcarTapbiHa )KeTY YIIiH O/1aH 9pi )KaHFBIPTY KSHE HbICaHANbI pedopMaap Tajarn eTiaei.

Tyidingi ce3mep: TyOepKyse3; OKIEACH ThIC TYOCpKyJie3; KO Jopire Te3iMiai TyOepKyJie3; aaFallKbl METUIIMHAIBIK-
CAaHUTAPHSIIBIK KOMEK; MOJIEKYIIANBIK JUarHocTuka; Kazakcras.

TYBEPKVYJIE3 B KASAXCTAHE B I''IObAJIbHOM KOHTEKCTE:
CTPYKTYPUPOBAHHbBIM HAPPATUBHBIM OB30P JUATHOCTUYECKUX 1
CUCTEMHBIX ITPOBJIEM 3/IPABOOXPAHEHUM

Kysemo0exona JK.!, Baiimyparosa M.!, Kacenosa M.!,

PoickyioBa A.l, Peickysios I'.12, Caycanosa JI!, llaxanosa A.1?
'Kazaxcmanckuii meouyuncuii yuueepcumem «BLLIO3y, Anmame, Kasaxcman,
2PITT na ITIXB «Hayuonanvuwul Hayunwiii yenmp gpmusuonyivmononoeuuy M3 PK, Anmamel, Kaszaxcman

Beenenne: Tyoepkyie3 (TB) ocraercst oqHON U3 BeAyIUX HHPEKIIMOHHBIX MPUYKH 3a00JICBAEMOCTH M CMEPTHOCTH B
mupe. Brenerounsni TtyGepkynes (BJITB) cocraBnsieT 3HAYMTENbHYIO JOJIIO 3apETHCTPHPOBAHHBIX CIIydaeB
MPOJOIDKAET CO3/aBaTh CEPbE3HBIC TUATHOCTHYECKHE W OpTaHU3AIMOHHBIC TPYTHOCTH, OCOOCHHO B CTpaHax C
COXPaHSIOMIIMCS BRICOKHM OpeMeHeM JIeKapcTBeHHO-ycTorurnBoro Th.

Hens: CucreMaTH3MpOBaTh COBPEMEHHBIC TI00aNbHBIC TaHHBIC W MaTtepuaibl o Kasaxcrany, kacatomuecs BJITB, ¢
aKIIEHTOM Ha TUarHOCTHYECKUE HHHOBALIMY, Oapbephl BBIBICHUS Ha YPOBHE IIEPBUYHON MEIUKO-CAHUTAPHOW ITOMOIIN
(ITMCII) u npropuTETHBIC HAIIPABIICHAUS YCWICHHUS MPOTUBOTYOSPKYIE3HOTO KOHTPOJIA B IOCTKOBHIHBIN TIEPHO.
Metoasi: I[lpoBeneH CTPYKTypHpPOBAHHBIM HAppPaTUBHBIA 0030p C CHCTEMAaTHYECKHM ITOWCKOM IJIUTEPATyphl B
coorBercTBuM ¢ npuHiunamu PRISMA 2020. IMy6nuxauuun 3a nepuox c siHBaps 2015 r. mo cenrsops 2025 r.
otbupanuce B 6a3zax PubMed/MEDLINE, Scopus, Web of Science, Google Scholar, a Ttakke mo odunmamsHbIM
WHCTUTYLIMOHANBHBIM HCTOYHUKAaM. M3 412 mepBOHAaYanbHO BBISBIECHHBIX 3amucedl 45 MCTOYHHKOB COOTBETCTBOBAIN
KPUTEPHSIM BKIIFOUEHHUS M BOIIUIM B UTOTOBBIN aHAJIHN3.

PesyabTaTei: B 2024 1. B Mupe 3apeructpupoBaHo okosno 10,7 miaH HOBBIX ciydaeB Th um 1,23 mumH cmepred,
CBsI3aHHBIX ¢ 3a0oneBanueM. Ha nomo BJITH mpuxonures nmpumepHo 15-16% 3aperucTpupoBaHHBIX CiIy4daeB, OJIHAKO
peanbHOe Opemsi MoxkeT ObITh Bbime. [langemus COVID-19 Hapymmia BBISBISEMOCTb W HENPEPHIBHOCTH JICUEHHUS,
BBISIBUB CTPYKTYpHBIE C€a0OCTH NPOTHBOTYOEpKyJie3HbIX mHporpamMm. B Kaszaxcrane 3a mocnemnee necstuieTrne
JIOCTUTHYTO 3HAUUTEIIBHOE CHU)KEHUE Nokaszarenedl Th, paclnpeHo HDpUMEHEHHE MOJIEKYJISIPHON JMarHOCTUKH,
1(poBOro MOHUTOPHHra U MHTErpanuu nomony B cucremy IIMCII. Bmecrte ¢ TeM COXpaHSIOTCS BBICOKHIH YpOBEHB
MIIY-TB, TeppuTopHanbHble pPa3Iuuusi B AOCTYHHOCTH CIELUAIN3UPOBAHHOM MOMOINM M MO3JHSS AMAarHOCTHKA
BHEJIETOYHBIX (hOpM.

O6cyxnenne: DPGheKTUBHBIN KOHTPOJIb HalX TyOepkyne3om (TB) HampsMyro 3aBUCHUT HE TOJBKO OT JOCTHDKEHUN
OMOMETUIIMHBL, HO M OT CIIOCOOHOCTH CHCTEMBI 3JpPAaBOOXPAHEHUS OOECTeYMBATH YETKYI0 KOOPAMHAIIUIO MEXTY

=
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JIUATHOCTUKOW W jedeHneM. OJHUM W3 KITIOYEBBIX BBIBOJIOB HMCCIEIOBAaHUS CTalO TO, YTO BHEJIETOYHBIM TyOepKyJje3
(BJITB) 3agacTyro ocCTaeTcssi BHE TOJSA 3PEHHS KIWHHUIMCTOB W3-32 HECMEeNU(MUUHOCTH €ro CHMITOMOB H
HEOOXOIUMOCTH PIMEHEHHS CJIOKHBIX AUarHOCTHYECKHX moaxoaoB. Crnoxuoctu B BeisiBiieHnH BJITH B Kazaxctane u
COTIPENIeNbHBIX PETHOHAX IHUKTYIOT HEOOXOAMMOCTH YKpEIUICHHS WHTETPAallid Ha YpPOBHE MEPBHYHON MEIHKO-
canurapaoit oMo (IIMCII) 1 HOBBIIICHUST KIMHAYECKOW HACTOPOKEHHOCTH MEIUIMHCKOTO IepcoHana. B To xe
BpeMst 3()()EeKTUBHOCThP HMHHOBALMOHHBIX PEXHMOB Tepamuu TyOepKyle3a ¢ MHOXECTBEHHOH JIeKapCTBEHHOM
ycroiurBocThio (MJIY-TB) BO MHOTOM JTUMUTHPYETCS CKOPOCTHIO MOCTAHOBKM AMArHO3a M KaYyeCTBOM COIMAJILHO-

3KOHOMHUYECKOMN NOAACPIKKH MallUCHTOB.

BruiBoabl: Dddexrunas mmksunanus Tb tpebyer Gonee panHero BwisiBneHus BJITH na yposne IIMCII, paBHoro
JIOCTYNa K OBICTPBIM MOJIEKYJISIPHBIM TECTaM, PaclIMpeHHs NMPUMEHEHHs COKPAIleHHbBIX JOKa3aTeIbHBIX CXEM JICUCHHUS
n HopMHPOBaHUS YCTOWYMBBIX NAlMEHT-OPUEHTUPOBAHHBIX Mojienield momony. KaszaxcraH 1eMOHCTpUPYET 3HAYMMBIN
nporpecc, oxHako aist poctikeHus nened End TB HeoOxoaumbl maibHe#Ias MOJIepHHU3AIMS CUCTEMBI U aJlpecHbIe

pedopmEr.

KiioueBble cjioBa: BHEJETOYHBIM TyOepKyne3, amuAaeMus TyOepKyiesa, JICKapCTBEHHO-YCTONUMBBIA TyOepKyIes,
WHHOBAIMOHHBIE TEXHOJIOTHH, IEPBUYHAS MEIUKO-CAHUTapHas momoipb, Kasaxcran

Introduction

Tuberculosis (TB) remains one of the leading
causes of death from a single infectious agent
worldwide, despite decades of coordinated
global control efforts. According to the World
Health Organization (WHO), an estimated
10.7 million people developed TB in 2024,
while 1.23 million deaths were attributed to
the disease, including substantial mortality
among people living with HIV [1]. Although
considerable progress has been achieved over
the last two decades through expanded access
to diagnosis, treatment, and prevention, TB
continues to disproportionately affect low- and
middle-income  countries and  socially
vulnerable populations [1,2,30].

The global response to TB experienced major
disruption during the COVID-19 pandemic.
Reductions in screening activities,
interruptions in treatment continuity, diversion
of health-care personnel, and restricted access
to primary health care (PHC) services
contributed to delayed diagnosis and increased
transmission risk in many settings [11,12,14].
Although case notification rates have
gradually recovered in several countries, the
pandemic exposed structural weaknesses in
TB programmes and underscored the need for
more resilient, decentralized, and patient-
centred systems of care. In parallel, TB
remains strongly associated with poverty,
undernutrition, migration, overcrowding, and
HIV co-infection, confirming its status as both
a biomedical and socially determined disease
[1,8].

An additional challenge is the persistent
burden of drug-resistant tuberculosis (DR-TB),
particularly multidrug-resistant or rifampicin-
resistant TB (MDR/RR-TB). WHO estimates
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indicate approximately 400,000 incident
MDR/RR-TB cases annually worldwide, while
treatment success remains substantially lower
than for drug-susceptible TB despite the
introduction of shorter and all-oral regimens
[1,3-7]. This continuing gap highlights the
importance of rapid molecular diagnostics,
timely drug-susceptibility testing, optimized
adherence support, and equitable access to
second-line treatment [5,31].

Within the broader TB agenda,
extrapulmonary tuberculosis (EPTB) remains
comparatively  under-recognized. EPTB
accounts for approximately 15-16% of
reported TB cases globally, although the true
burden is likely underestimated because of
diagnostic  complexity and incomplete
reporting systems [13-15]. Unlike pulmonary
TB, EPTB frequently presents with non-
specific clinical manifestations, often requires
invasive or technically demanding specimen
collection, and may involve multiple organ
systems, including lymph nodes, pleura,
bones, joints, the genitourinary tract, and
central nervous system [15,16,21,22]. Delayed
diagnosis is common and may result in
avoidable complications, disability, and
prolonged morbidity [17].

Kazakhstan represents an important setting for
examining these challenges. The country has
achieved substantial reductions in overall TB
incidence over the past decade and has
actively modernized TB services through the
introduction of molecular diagnostics, digital
monitoring  approaches, and  broader
integration of TB care into PHC structures
[9,10]. However, several unresolved issues
remain, including a high burden of MDR-TB,
inequalities in access to specialized services,
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and persistent gaps in early identification of
extrapulmonary disease [9]. These priorities
are particularly relevant in the post-COVID
period, when health systems are reassessing

surveillance capacity and continuity of
essential services [14].
Despite  numerous WHO reports and

international reviews on TB control, relatively
few publications have specifically examined
the intersection of EPTB detection, health-
system readiness, diagnostic innovation, and
post-pandemic service recovery in Central
Asian  settings [2,30,34]. Moreover,
Kazakhstan’s experience may offer relevant
lessons for countries managing TB control
under conditions of epidemiological transition
and persistent drug resistance [9,34].
Therefore, the aim of this structured narrative
review was to synthesize current global
evidence and Kazakhstan-specific data on
extrapulmonary tuberculosis, with particular
focus on diagnostic innovations, PHC-related
detection challenges, and priority strategies for
strengthening TB control in the post-COVID
era.

Materials and Methods

Study design

This study was conducted as a structured
narrative review with systematic search
procedures and transparent source selection
methods. This design was considered
appropriate because the available evidence on
tuberculosis (TB), extrapulmonary
tuberculosis (EPTB), and post-pandemic TB
service recovery is heterogeneous and includes
surveillance  reports, policy documents,
observational studies, clinical investigations,
and review articles that are not sufficiently
comparable  for  formal  meta-analysis.
Therefore, PRISMA 2020 principles were
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identification, screening, and reporting, while
the review was not intended as a quantitative
systematic review.

Review objectives and analytical scope

The review was designed to synthesize
evidence across three interconnected domains:
1. global epidemiology of TB and drug-
resistant TB;

2. diagnostic and health-system challenges
related to EPTB;

3. Kazakhstan-specific ~ developments in
molecular diagnostics, primary health care
(PHC) integration, and post-COVID service
recovery.

Particular emphasis was placed on translating
international evidence into the context of a
middle-income country with a persistent
burden of multidrug-resistant tuberculosis
(MDR-TB).

Search strategy

A structured literature search was conducted
for publications issued between 1 January
2015 and 30 September 2025. Earlier
landmark policy documents were additionally
considered when required for historical

continuity, including the WHO End TB
Strategy.
Searches were performed in

PubMed/MEDLINE, Scopus, Web of Science
Core Collection, and Google Scholar. Grey
literature and official reports were identified
through targeted searches of the websites of
the World Health Organization (WHO),
European Centre for Disease Prevention and
Control (ECDC), Stop TB Partnership,
UNICEF Kazakhstan, and the Ministry of
Health of the Republic of Kazakhstan.

The search strategy combined indexed terms
and free-text keywords using Boolean
operators (AND, OR). Search syntax was
adapted to each database (Table 1).

applied to improve transparency in

Table 1 - Representative search strings included:

Database Example search strategy

PubMed ("Tuberculosis"[Mesh] OR tuberculosis) AND ("Extrapulmonary tuberculosis” OR EPTB)

PubMed ("Tuberculosis, Multidrug-Resistant"[Mesh] OR MDR-TB OR RR-TB) AND (diagnosis OR
treatment)

PubMed tuberculosis AND ("Primary Health Care" OR PHC)

PubMed tuberculosis AND (COVID-19 OR pandemic)

Scopus /WoS TITLE-ABS-KEY (tuberculosis AND Kazakhstan)

Scopus / WoS TITLE-ABS-KEY (“extrapulmonary tuberculosis" AND diagnostic)

Scopus / WoS TITLE-ABS-KEY ("multidrug-resistant tuberculosis" OR MDR-TB)
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Google Scholar "tuberculosis Kazakhstan"
Google Scholar "extrapulmonary tuberculosis Kazakhstan"

Additional searches were conducted in
Russian to improve retrieval of regional and
national  publications not indexed in
international databases. Reference lists of
eligible studies and major WHO reports were
also manually screened to identify further
relevant sources.

Eligibility criteria

Sources were included if they met one or more
of the following criteria:

o peer-reviewed original studies addressing
TB  epidemiology, EPTB, diagnostics,
treatment  outcomes, or health-service
organization;

 Systematic reviews or high-quality narrative
reviews relevant to the review objectives;

« WHO, ECDC, or other international
institutional reports containing quantitative
indicators;

« official national reports from Kazakhstan
providing surveillance or programmatic data;

e publications examining disruption or
recovery of TB services during and after the
COVID-19 pandemic.

Sources were excluded if they were duplicate
records, lacked identifiable methodology, had
no direct relevance to the review question, had
inaccessible full text, or had been superseded
by newer and methodologically stronger
evidence without unique historical relevance.
Study selection

The initial search identified 412 records. After
duplicate removal, titles and abstracts were
screened for relevance. Full texts of potentially
eligible records were then reviewed. Final
inclusion was based on methodological
credibility, recency, relevance to predefined
domains, and contribution to synthesis. A total
of 45 sources were retained for final analysis.
The study selection process is presented in
Figure 1.

_ Records identified through database searching
= (412)
=
é Databases: PubMed (n=132), Scopus (n=156),
= Web of Science (n=88), Google Scholar (n=36)
E Additional records identified through other sources
— (n=0)
A A
Records after duFllcates removed Records excluded
ol = (n=200)
g * Not relevant to review topic
& i (n=150)
; Records screened .
B (n=278) — * Not primary research/low
- evidentiary value (n=30)
» Otherreasons (n=20)
E- ! Full —text reports excluded
= (n=33)
= Full-text It d fi . .
BO ui-extreports a.s_sesse or —_— » Insufficient methodological
= eligibility (n=78)
= relevance (n=7)
» Superseded by more recent
evidence (n=12)
» Duplicate data / overlapping reports
+ (m=14)
§ Sources included in
= final review
S (n=45)

Figure 1 - PRISMA 2020 flow diagram of literature search, screening,
eligibility assessment, and final source inclusion

Evidence hierarchy and source weighting
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To address differences in evidentiary strength,
included materials were interpreted according

Table 2 - Evidence hierarchy and source weighting

(TI3VONYNbMOHONOTMA >
to a predefined hierarchy (Table 2).

Level Source category Analytical priority
I WHO, ECDC, official surveillance datasets Highest
I Systematic reviews and meta-analyses High
11l Peer-reviewed original studies Moderate to high
[\ National reports and administrative statistics Moderate
\Y Regional contextual literature Supportive only

Where conflicting estimates were identified,
preference was given to more recent and
higher-level evidence.

Data extraction and synthesis

For each included source, information was
extracted on publication year, geographic
setting, study design, population or data
source, principal findings, and relevance to
one or more review domains. Narrative
synthesis was subsequently organized into the
following thematic areas:

e global TB and MDR-TB trends;

« epidemiology and diagnostic complexity of
EPTB;

 innovations in diagnostics and treatment;

o PHC integration and barriers to access;

« impact of COVID-19 on TB services;

» Kazakhstan-specific achievements, gaps,
and transferable lessons.

Comparative interpretation was used to
identify recurring patterns, inconsistencies
across settings, and implications for policy and
practice.

Methodological limitations

Because of heterogeneity in study designs and
outcome measures, pooled quantitative
synthesis was not appropriate. Some
Kazakhstan-specific indicators were derived
from administrative reports rather than peer-
reviewed studies. However, triangulation of
international and national evidence was used
to strengthen contextual validity.

Ethical considerations

This review used only publicly available
aggregated data and previously published
literature. No human participants were
involved; therefore, ethical approval and
informed consent were not required.
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Results

Global tuberculosis trends and post-pandemic
recovery

Tuberculosis remains a major global public
health challenge despite measurable long-term
progress in mortality reduction. According to
the WHO Global Tuberculosis Report 2025,
approximately 66 million lives were saved
between 2000 and 2023 through expanded
access to diagnosis and effective treatment
strategies [1]. In 2024, an estimated 10.7
million incident TB cases and 1.23 million
TB-related deaths were reported worldwide,
confirming that TB continues to rank among
the leading causes of death from a single
infectious agent [1].

Global case notifications increased to 8.3
million in 2024, representing the highest
annual number reported since WHO
monitoring began and indicating substantial
recovery from the diagnostic disruptions
observed during the COVID-19 pandemic
[1,30]. Nevertheless, the gap between
estimated incidence and officially notified
cases suggests persistent underdiagnosis,
delayed care-seeking, and incomplete
surveillance coverage in several high-burden
settings.

Marked regional heterogeneity remains
evident. Countries with stronger laboratory
capacity and established treatment
programmes  demonstrated  faster  post-
pandemic recovery, whereas health systems
affected by resource constraints, conflict, or
workforce shortages continued to report
slower restoration of TB services [1,34].
Drug-resistant tuberculosis: persistent
therapeutic and programmatic burden
Drug-resistant tuberculosis (DR-TB),
particularly multidrug-resistant or rifampicin-
resistant TB (MDR/RR-TB), remains one of
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the most difficult barriers to achieving End TB
targets. WHO estimates continue to indicate
hundreds of thousands of new MDR/RR-TB
cases annually, while treatment outcomes
remain substantially lower than those observed
for drug-susceptible TB [1,3,7].

Recent evidence demonstrates meaningful
progress with shorter all-oral regimens,
improved tolerability profiles, and expanded
use of bedaquiline-containing combinations
[5,31]. However, real-world implementation
remains uneven because of delayed drug-
susceptibility testing, procurement constraints,
pharmacovigilance requirements, and limited
specialist capacity in some settings [3,6].
These findings indicate that therapeutic
innovation alone is insufficient without
parallel strengthening of diagnostic and
delivery systems.

Extrapulmonary tuberculosis: underestimated
clinical burden

Extrapulmonary tuberculosis (EPTB) remains
comparatively  under-recognized  within
national TB programmes. Available evidence
suggests that EPTB  accounts  for
approximately 15-16% of reported TB cases
globally, although the true burden is likely
underestimated because many forms are
diagnostically challenging and may not be
microbiologically confirmed [13-16].

Across multiple settings, lymphatic, pleural,
osteoarticular, genitourinary, and central
nervous system involvement represent the
most frequently described forms [16,21,22].
Unlike pulmonary TB, EPTB often presents
with non-specific symptoms and may require
biopsy, imaging, histopathology, or molecular
confirmation from difficult-to-obtain
specimens. Consequently, delayed diagnosis
remains common and is associated with

N02 (52) 2026 |

prolonged morbidity, irreversible functional
impairment, and increased health-care
utilization [15,17].

These findings support the view that EPTB
should be considered not only a clinical
problem but also a systems issue involving
referral pathways, diagnostic infrastructure,
and frontline clinical awareness.

Tuberculosis control in Kazakhstan
Kazakhstan has achieved substantial progress
in TB control over the past decade. Registered
TB cases declined from 16,391 in 2014 to
6,548 in 2023, corresponding to an
approximate 60% reduction in absolute
notifications [9]. National treatment success
rates for drug-susceptible TB have remained
favorable and exceed many regional averages
reported within the WHO European Region
[9,34].

The country has also expanded access to rapid
molecular  diagnostics, including  Xpert
MTB/RIF platforms and polymerase chain
reaction  (PCR)-based  methods, while
gradually integrating TB case-finding and
follow-up into PHC services [9,10]. Digital
adherence monitoring and modernization of
surveillance systems have further supported
continuity of care.

Despite these gains, several unresolved
challenges persist. Kazakhstan continues to
report a high burden of MDR-TB, with
rifampicin resistance and multidrug resistance
remaining major programmatic concerns [9].
Geographic disparities in access to specialized
diagnostics may further contribute to delayed
diagnosis outside major urban centres.Key
longitudinal indicators of tuberculosis control
progress in Kazakhstan are summarized in
Table 3.

Table 3 - Key tuberculosis control indicators in Kazakhstan: comparative overview (2014 vs 2023)

Indicator 2014 2023

Interpretation

Registered TB cases
(absolute number)

16,391 6,548

Approximately 60% reduction in
notified cases over the study period

National TB trend Baseline year

Marked decline

Reflects sustained control efforts and
improved programme performance

Access to  rapid | Limited / | Broadly Increased use of Xpert MTB/RIF
molecular diagnostics | expanding implemented and PCR technologies

phase
Integration of TB | Partial Expanded Greater decentralization of screening

services into PHC

and follow-up care
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Digital adherence /| Minimal Established /| Improved monitoring and continuity
surveillance tools expanding of care
Drug-susceptible TB | Lower historical | >85% Favorable  treatment  outcomes
treatment success baseline maintained
MDR-TB burden | High Persistently high | Remains a major unresolved
among new cases challenge
Geographic equity in | Uneven Improved but | Rural and remote disparities remain
access incomplete

Abbreviations: TB, tuberculosis; PHC, primary health care; MDR-TB, multidrug-resistant

tuberculosis; PCR, polymerase chain reaction.

Impact of COVID-19 on Kazakhstan TB
services

As in many countries, TB detection in
Kazakhstan was temporarily affected during
the COVID-19 period because of reduced
outpatient attendance, reallocation of staff, and
interruption of routine screening pathways.
Subsequent restoration of notification trends
indicates  recovery;  however, evidence
suggests that wvulnerable populations and
remote communities may have experienced

Table 4 - Priority directions for strengthening TB control

slower re-engagement with diagnostic services
[9,14].

These findings reinforce the importance of
decentralized TB services capable of
maintaining continuity during future health
emergencies.

Priority directions for strengthening TB

control
Synthesis of the reviewed evidence identified
several strategic priorities relevant to

Kazakhstan and comparable settings (Table 4).

Priority domain Operational implication

EPTB detection capacity

Strengthen PHC recognition of atypical TB presentations and accelerate referral pathways

Diagnostic modernization

Expand equitable access to molecular testing and imaging-supported pathways

MDR-TB management

Scale shorter all-oral regimens with rapid drug-susceptibility testing

Geographic equity

Develop outreach and mobile models for remote regions

Social protection

Address stigma, treatment interruption risk, and patient support needs

System resilience

Maintain TB surveillance and treatment continuity during public health emergencies

Overall, the evidence indicates that substantial
progress in TB control is achievable when

diagnostic modernization, treatment
innovation, and health-system integration
occur simultaneously. However, persistent

MDR-TB burden, under-recognition of EPTB,
and unequal access to care continue to slow
progress. Kazakhstan demonstrates meaningful
national advances, yet ongoing reforms should
prioritize earlier EPTB diagnosis, equitable
service delivery, and long-term resilience of
TB programmes.

Discussion

Principal interpretation of findings

This review demonstrates that modern
tuberculosis (TB) control depends not only on
biomedical advances, but on the ability of
health systems to deliver timely diagnosis,
uninterrupted treatment, and equitable access
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to care. Although global mortality has declined
substantially, progress remains insufficient to
achieve End TB milestones, particularly in
countries facing persistent drug resistance,
concentrated social vulnerability, and post-
pandemic recovery pressures [1,2,8,30,35].
Extrapulmonary tuberculosis as a neglected
programmatic domain

A central finding of this review is that
extrapulmonary tuberculosis (EPTB) remains
comparatively under-recognized within many
TB programmes. Surveillance systems and
performance indicators are traditionally
oriented toward pulmonary TB because of
transmission relevance; however, this may
underestimate clinically significant EPTB
burden. Regional evidence from Kazakhstan
and neighboring settings indicates persistent
diagnostic ~ challenges,  especially  for
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lymphatic,  osteoarticular,
genitourinary forms [21,22].
Because EPTB frequently presents with non-
specific manifestations and often requires
imaging,  biopsy, or histopathological
confirmation, delayed diagnosis remains
common. This suggests that TB programmes
should incorporate EPTB-specific indicators,
including diagnostic delay, referral interval,
and disability outcomes rather than relying
solely on smear-positive pulmonary indicators
[13-16].

Extrapulmanary tuberculosis (EPTB) remains
a’ complex domain’ within both the clinical
and organizational frameworks of the health
system. It often presents with non-specific
clinical manifestations, frequently coming to
the attention of various medical specialist and
necessitating diagnostics, patient routing, and
treatment across different levels levels of care
[36,37]. In practice, core challenges emerge at
the intersection of low clinical suspicion,
limited access to procedures and diagnostic
tests, a lack of standardization, and varying
levels of proficiency among healthcare
personnel.  These  factors  collectively
contribute to diagnostic delays, the initiation
of empirical treatment, and an increased risk of
adverse clinical outcomes [38,39].

Importance of primary health care and
integrated pathways

The findings also highlight the strategic role of
primary health care (PHC). Many patients
initially present to non-specialist providers,
where symptoms may mimic oncological,
rheumatological, neurological, or surgical
conditions. In Kazakhstan, gradual integration
of TB care into PHC structures represents an
important systems reform, particularly when
combined with broader communicable disease
service integration initiatives [10,17].
Strengthening PHC capacity through clinical
training, referral algorithms, and rapid access
to confirmatory testing may substantially
improve earlier EPTB recognition and reduce
unnecessary delays [14,31].

Studies conducted in European countries, such
as Germany and France, have demonstrated
that early case detection in outpatient setting-
specifically through the utilization of
radiographic methods and MRI-significantly

pleural, and
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reduces the risk of disability and disease
progression [40].

According to research in  Uzbekistan,
enhancing the proficiency of primary health
care (PHC) physicians plays a pivotal role in
improving the early detection rates of
tuberculosis forms. The study particularly
emphasizes the importance of training
programs at increasing the level of clinical
suspicion among PHC providers regarding
extrapulmonary tuberculosis. The results
revealed significant disparities in diagnostic
quality between regions with highly organized
preventive systems and areas where physicians
alertness remained low [41].
Drug-resistant TB: treatment
versus implementation reality
The therapeutic landscape for multidrug-
resistant TB (MDR-TB) has improved with
shorter and all-oral regimens. However,
treatment innovation alone does not guarantee
programmatic success. Real-world outcomes
remain constrained by delayed resistance
testing, medicine procurement  barriers,
toxicity monitoring needs, and treatment
interruption linked to socioeconomic hardship
[3-7,31].

Economic analyses further suggest that wider
access to effective shorter regimens may
reduce long-term health-system costs by
lowering hospitalization and treatment failure
burden [19]. Therefore, MDR-TB policy

innovation

should integrate financing strategy with
clinical modernization.

Screening, prevention, and vulnerable
populations

Another implication concerns case finding
beyond passive diagnosis. Evidence indicates
that vulnerable and underserved populations
are less likely to access timely TB services
without proactive outreach [20,33]. This is
particularly relevant after the COVID-19
period, when missed or delayed diagnoses
accumulated in several settings [11,12].

Preventive strategies, including targeted
screening and management of latent TB
infection, remain essential components of
sustainable  TB  reduction and should
complement treatment-focused models [32]. In
parallel, infection prevention and control
measures within healthcare facilities remain
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necessary to reduce nosocomial transmission
risks [24].

Individual clinical observations  further
highlight the diverse clinical presentations of
extrapulmonary  tuberculosis  forms in
Kazakhstan. Specifically, cases of tuberculous
bone tissue involvement have been described
in patients with systemic comorbidities. This
underscores the critical need for timely
diagnostics and latent infection screening,
particularly in patients undergoing
immunosuppressive therapy.[42].

In several countries with low incidence rates,
attempts were previously made to limit the
scope of contact tracing for extrapulmonary
tuberculosis (EPTB), based on the assumption
that the risk of infection transmission was
minimal. However, data from the United
Kingdom demonstrated that the prevalence of
active tuberculosis detected among household
contacts of EPTB patients is consistent with
indicators from other screening programs and
may exceed the threshold values used to
justify migrant screening; this provided
evidence  for  reconsidering  restrictive
approaches to contact tracing in EPTB cases
[43]. Furthermore, economic evaluations of
contact tracing strategies (using London as an
example) showed that the "benefit" derived
from screening EPTB contacts is highly
dependent on model assumptions and the
healthcare system context, which explains the
discrepancies between guidelines and practice
[43]. Empirical data from high-prevalence
centers indicated that both latent tuberculosis
infection and active forms are identified
among contacts of patients with EPTB; this
confirms the appropriateness of continuing
contact screening in such cases and the
necessity of conducting local audits of its
effectiveness [44].

A critical conclusion for screening programs:
simply mandating screening formally is
insufficient—its  effectiveness must  be
measured by execution timelines and 'cascade
gaps'; otherwise, the preventive potential will
not be realized.[45].

Kazakhstan in the regional context
Kazakhstan illustrates how declining national
TB incidence may coexist with persistent
epidemiological complexity. Despite

87

(OTV3VI0MYAbMOHONOrMA

meaningful reductions in notifications and
expansion of molecular diagnostics, the
country continues to face a substantial MDR-
TB burden and ongoing demand for EPTB
diagnostic capacity [9].

Comparable challenges are reported across
parts of Eastern Europe and the Russian
Federation, where historical  resistance
patterns, geographic inequalities, and service
centralization  have  complicated TB
elimination efforts [18,34]. This indicates that
uniform strategies may be less effective than
regionally adapted approaches.

Policy implications

The evidence supports a transition toward
person-centred and resilient TB systems.
Vertical ~ disease  programmes  remain
important, but are insufficient when patients
face poverty, migration, stigma, transport
barriers, or fragmented care pathways.
International analyses continue to highlight the
gap between political commitments and
operational delivery [23,25,26,27].

For Kazakhstan and similar settings, strategic
priorities include:

« earlier EPTB recognition pathways;

« universal rapid molecular testing access;

« decentralized MDR-TB treatment support;
 outreach screening for underserved groups;
« integrated PHC-based follow-up models;
e stronger emergency preparedness
service continuity.

Limitations

This review has several limitations. First, it
was designed as a structured narrative review
rather than a quantitative systematic review;
therefore, pooled meta-analytic estimates were
not appropriate. Second, included evidence
was heterogeneous and combined surveillance
reports, policy documents, observational
studies, and review literature with differing
methodological  strength.  Third, some
Kazakhstan-specific indicators relied on
administrative reporting rather than peer-
reviewed datasets. Fourth, regional evidence
from Central Asia remains comparatively
limited in indexed literature, which may
introduce publication bias. Finally, cross-
country comparisons should be interpreted
cautiously because reporting systems and case
definitions differ.

for

OBLUIECTBEHHOE 3010POBbE 1 OPrAHW3ALIUA 3[1PABOOXPAHEHWA



OBLUIECTBEHHOE 3[10POBBE WU OPTAHW3ALINA 3APABOOXPAHEHMA

£ ®TU3MONYbMOHONOT A N02 (52) 2026 I

Conclusion recognition of extrapulmonary disease indicate
The future of TB control will depend less on that  further  reforms are  required.
whether effective tools exist, and more on Strengthening PHC capability, expanding
whether countries can deploy them early, modern diagnostics, and building resilient
equitably, and at scale. Kazakhstan has patient-centred TB services should be central
demonstrated  measurable  progress, et priorities for the next phase of national and

persistent MDR-TB burden and delayed regional TB control.
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BRONCHOPULMONARY DYSPLASIA: FROM IMPAIRED ALVEOLOGENESIS TO
MOLECULAR AND CELLULAR DYSREGULATION IN PRETERM NEWBORNS

Abilbayeva A.A.L, Shaktay N.K.%, Tarabayeva A.S.%,

Kuat A.L, Nurym K.%, Sagidulla A
!Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Introduction. Bronchopulmonary dysplasia (BPD) remains the most common chronic lung disease in preterm neonates,
particularly those with very low birth weight. The "new BPD" paradigm has shifted from the classical injury-driven
fibrosis toward a process characterized by arrested alveolar development and vascular dysgenesis. This condition results
in a reduced surface area for gas exchange due to the formation of fewer, simplified alveoli and impaired angiogenesis.
Objective. The purpose of this review is to provide an integrative analysis of the cellular and molecular dysregulation
driving BPD pathogenesis, focusing on the disruption of intercellular signaling networks that govern alveolar
morphogenesis and vascular development in the immature preterm lung.

Materials and Methods. An integrative narrative literature review was performed. The electronic databases PubMed and
Google Scholar were systematically searched for articles published between January 2010 and March 2025. Search
queries included the terms "bronchopulmonary dysplasia”, "alveologenesis™, "angiogenesis”, "signaling pathways", "lung
development” and "preterm infants". Only articles published in English were considered. Inclusion criteria comprised
peer-reviewed original research articles and comprehensive review articles that directly addressed molecular, cellular, or
signaling mechanisms of BPD or normal alveologenesis. Exclusion criteria encompassed conference abstracts, non-peer-
reviewed sources, editorials lacking primary data, and studies without sufficient methodological detail. Duplicate records
were manually removed prior to full-text screening. Of the 374 unique records identified, 301 were excluded following
title and abstract screening. The remaining 73 articles met all inclusion criteria after full-text review and were incorporated
into the final synthesis. This review is integrative and narrative. It does not meet the formal criteria for a systematic
review, as a non-systematic selection flowchart was generated and no inter-rater agreement or quality assessment tool
was used.

Results. A synthesis of 73 publications, including experimental studies, transcriptomic and proteomic analyses, clinical
investigations, and review articles, identified three pathogenetic mechanisms with the highest degree of evidentiary
support. PDGFRa-dependent depletion and proliferative failure of alveolar myofibroblasts emerged as the central driver
of alveolar simplification, corroborated by convergent preclinical and clinical genetic data. VEGF-A deficiency was
established as the molecular correlate of capillary dysplasia, documented both in fatal human BPD and across multiple
animal models. TGF-B hyperproduction was identified as the principal pro-fibrotic and anti-septogenic signal that
concurrently suppresses VEGF-A expression, thereby amplifying vascular and structural deterioration. Normal
alveologenesis depends on coordinated interactions among four functionally interdependent cellular systems, namely the
alveolar epithelium represented by ATII and ATI cells, the pulmonary mesenchyme including secondary-crest
myofibroblasts and lipofibroblasts, the vascular endothelium, and the extracellular matrix. Disruption of this intercellular
network at multiple levels constitutes the pathobiological basis of BPD. Mesenchymal stromal cell-based therapy
demonstrates consistent efficacy in preclinical models. However, its clinical translation remains limited by the absence
of Phase 11l randomized controlled trial data in preterm neonates.

Discussion. The synthesized evidence indicates that BPD should be interpreted not as isolated epithelial, vascular, or
mesenchymal injury, but as a disorder of coordinated lung development. The convergence of PDGFRa attenuation,
VEGF-A deficiency, and TGF-B overactivation supports a hierarchical pathogenetic model in which impaired
myofibroblast function initiates defective septation and secondarily disrupts vascular growth. At the same time, much of
the mechanistic evidence is derived from animal and preclinical models; therefore, translation into neonatal practice
requires cautious interpretation and validation in adequately powered clinical studies.

Conclusion. BPD represents a significant failure of lung development, primarily resulting from impaired intercellular
communication. The characteristic structural abnormalities, including alveolar simplification and vascular dysmorphism,
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arise from disrupted regenerative capacity within the lung. Attenuation of PDGFRa-dependent myofibroblast function is
identified as the central upstream event, leading to secondary suppression of VEGF-A and subsequent capillary dysplasia.
TGF-p further exacerbates structural deterioration. Effective therapeutic strategies should focus on restoring the
myofibroblast-VEGF-extracellular matrix axis as an integrated system rather than targeting individual components. This
approach may support lasting repair of alveolar and vascular structures in preterm infants.

Keywords: Bronchopulmonary dysplasia, alveologenesis, angiogenesis, preterm neonates, signaling pathways, lung
development.

BPOHXOKIIEJIK JUCIUTIA3UACHI: ITAJIA TYFAH HOPECTEJIEPIEI'T
AJIbBEOJIOI'EHE3/IIH b¥3blJIYBIHAH BACTAII MOJIEKYJIAJIBIK 2KOHE
KACYIIAJIBIK JUCPEI'YJIALUAFA AEUIH

AouiaboaeBa A.A.L Ilakraii H.K.!, Tapa6aeBa A.C.1,
Kyar A.l, Hypeim K.}, Carugysna AL

1COK. Acpenouspoe amvinoaser Kasax ynmmolx meduyuna ynusepcumemi, Anmamul, Kazaxcman

Kipicne. Bponxexrmenik aucmiasus (bO/) mana TyraH HopecTeNlepIeri, acipece cHe caliMarbl ©T¢ TOMEH Oallaapaarsl
€H Wi Ke3[IeCeTiH CO3BUIMAIIBI OKIIe aypysI 0ok Kana 6epeni. «XKana BO/]» mapagurmachl KIlacCHKaJIbIK )KapaKaTTHIK
¢ubdpo3maH ampBeoIaNap JaMYBIHBIH TOKTayBIMEH JKOHE BACKYIISAPIBIK AU3TeHe30€H CHITaTTaaThIH MIPOLECCKE ayBICTHI.
Byn karmaii anpBeonanapiblH a3 opl KapamaiblM KypbUIbIMJA KaJbIITACyblHAa >KOHE aHTMOTCHEe3MiH Oy3bUTybIHA
OaiIaHBICTHI Ta3 alMacy OETiHIH a3aloblHa JKENIET.

3eprreynin MakcaThbl. Ochl 0y I6IH MakcaThl BO/] maToreHesiHiH HETI3iHAe )KaTKaH KaCYIIAIBIK )KOHE MOJICKYIAIbIK
OY3bUIBICTApFA HWHTETPATHBTI Taugay »JKyprizy, ocipece Imaja TyFaH HOPECTENEPAiH >KETIIMEIeH OKIeCiHaeri
AIBBEOJISIPIBIK  MOpdoreHe3 OCH TaMbIpibIK — JaMyAbl PETTEHTIH KacyllaapajiblK CUTHAJJIBIK O KeNiIepIiH
JICPETYISIISICEIHA Ha3ap ayaapy.

Marepuajaap MeH diicTep. OneOneTTepre HHTErPATUBTI HAPPATUBTIK IOy KYpriziiai. Makamanapasl i3aey PubMed
s)koHe Google Scholar amekTpoHABIK nepekkopiaapbiaaa 2010 xbeUIFbI KaHTap MeH 2025 KbUTFBI HayphI3 apaybIFbIHAA
KapusUIaHFaH eHOekTep OOWBIHIIA JKYHENi TypJe jKy3ere achIpbUIObl. I3mey OapbhIchiHAa «OPOHXOKIICTIK JAUCIUIA3UI»,
«aJbBEOJIOTCHE3)», KAHTHOTEHE3Y», «CUTHAIIBIK KOJIAP», «OKICHIH JaMyBD» )KOHE «IIIajia TYFaH HopecTelep» TePMHUHICPI
MEH OJIapIbIH KOMOMHANMSITAPB! KOMAAHBUIAEL. TangayFa TeK aFbUIIIBIH TITIHIIE JKapUsIaHFaH MaKaiajiap eHT 131l
Ipiktey kputepuitnepine BOJl Hemece KalbINThl adbBEOJOTCHE3IH MOJIEKYJIAJBIK, JKACYIIAIBIK JKOHE CHTHAJJIBIK
MeXaHM3MJEPiHe TiKellel KaThICThl PELCH3MsUIaHFaH TYIHYCKa 3epTTeyJiep MEeH Loy Makajiaiapsl Kipai. Illeirapsin
TacTay KpHUTEepHiiiepi periHle KOH(QEpeHIHs Te3UCTepl, peleH3UsIaHOaraH JiepeKKo3iep, 0acTankbl JepeKTepi kKoK
pelaKiMsUIBIK MaKallanap jKoHe 9/liCTeMec )KETKIUIIKTI CUITaTTaIMaraH 3epTTeyJiep KapacThIpbUIIbL.

TospIk MoTiHII Oaranay Ke3eHiHe JeiiH KalTalaHaThIH XKapHsIaHbIMIap KOJIMEH alibIHBII TaCTaj bl [371ey HoTHKECIHe
aHbIKTasIFaH 374 Oipereii jxa3z0anbiH 301-1 aTaysl MeH aHaarnachiH Oaranay OapbIChIHAA MIbIFapbuLasl. Kanran 73
YKApHUIIAHBIM TOJIBIK MOTIHIIK TaNJayldaH KeiH OapiblK ipiKTey KpUTepHiliepiHe colKkec Kellil, KOPBITBIHIBI CHHTE3Te
EHTi31mal.

By momy WHTETrpaTUBTI JKoHE HAppaTUBTIK cumatka ue. Ox KXyhell MIONyIbIH PecMH TalalTapblHA TOJBIK COWKeC
KeIMeli, cebebdi omedueTTepai ipikTey KaTaH Kyielni xarTaMma OOHBIHIIA KXYPTi3iIMei, )KapusuTaHbIMIapAbl TAHIAYTBIH
KYHeIeHaipiIMereH chi30achl MaiIaNnaHBUIABL, COHOA-aK pEICH3CHTTep apachIHAAFBl KENICIMIUTIK TIeH 3epTTeylep
carachblH BaIMATENIeH Kypaaap apKbUibl Oaranay )Kypri3iireH xox.

HaTrmkenep. DKCIEpUMEHTTIK 3€pTTEyNepAi, TPAHCKPHUIITOMJBIK JKOHE IPOTEOMIBIK TallAayaapibl, KIMHHKAJIBIK
3epTTeyJiep MEH IOy MaKajajdapblH KAMTHTBIH 73 KapHsIaHbIMHBIH HOTHOKENIEPIH Tajjgay JQNeNIUIK JAeHreii eH
JKOFaphl YIII TATOT€HETUKAIBIK MEXaHU3M/II aHBIKTayFa MYMKIHIIK Oepi.

PDGFRo curaaiIsIK KOIBIHBIH OY3bUTybIHA OaHTaHBICTHI aJIbBEOIISIPIBIK MHOGHOpOOIacTTap MOMYISIIHSACHIHBIH a3af0bl
JKOHE OJIapJBIH MPOIUQEPANHUIACHIHBIH JKETKUTIKCI3Ir aibBeoalapAblH KapanaibIMIaHYbIHBIH HETI3Ti MeXaHH3Mi
peTiHze TaHBUIABL. BYJ TYXKBIPBIM JTOKIMHUKAIBIK 3epTTEYyJIEp MEH KIMHUKAJIBIK-TEeHETHKAIBIK OaKblIayJIapAblH e3apa
colikec KeneTiH HaTKenepiMeH pactanabl. VEGF-A Tammbuiblfbl KanvUIPIIBIK IUCTIIa3USHBIH MOJIEKYJIANBIK, HeTi3i
peTiHze aHBIKTAJbIN, aJaMHBIH oJiMMeH askramraH bOJ| karnmaiinmapbiHna n1a, aypyablH KONTEreH >KCIepUMEHTTIK
Mogenbaepinae ae kepcerinai. TGF-p runepenimainiri VEGF-A skenpeccusichin Oip Mesriie TexeiTiH, Gpruopo3abiH
JaMybIH KYIICHTETIH OHE CenTanusl YAEpiCiH TeKEHTIH JKeTEeKIIl CUIHANIBIK (PaKTOp peTiHxe aiKbIHIalabl, COHBIH
HOTM)KECIHJIE OKIIEHIH TaMBIPJIBIK JKOHE KYPBUIBIMABIK 3aKbIMJaHybl TEPEHIEH TyCei.

KansInTel anbBeosioreHes e3apa THIFBI3 OailIaHBICKaH TOPT >KacyIIaibIK KXYHEHIH yinecimai opeketine toyenmi: ATI
soHe ATII xacymmanapsIMeH YChIHBUTFAH allbBEOJIPIIBIK ATTUTEIUH, EKIHIITIK KbIpKaapAbiH MUO(GUOpoOIacTTaphl MEH
muno¢puopodIacTTapIsl KAMTUTEIH OKIENiK ME3eHXUMa, KaHTaMbIP 3HIOTENNH] jkoHE KacyIIagaH ThIC MaTpuKc. OChI
JKYHEIET1 sKacyIraapablK e3apa speKeTTeCcyIepIiH opTypili aeHreinepae 0y3putybl bOJl maToOMOIOTHsACHIHBIH HET131H
KYpauibl.

Me3eHXuManbIK CTPOMAJIBIK JKacyllalapFa HETi3eNreH Tepamus JOKIMHHUKAJBIK 3epTTeyiepAe TYPaKThl THIMALTIK
Kepcery/e. Ajaiizia OHbIH KIMHUKAIBIK TaXXIprOere KeHIHEH eHri3ilyl ajia TyFaH HopecTellep apachlHia XKypriiireH
1T dpazanarel pangoMH3alMsIaHFaH OaKbUIAHATBHIH 3€PTTEYIIEp JCPEKTEPiHIH KETKUTIKCI3MIrIMEH MIeKTeNe /.
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Tanxsrnay. [ony nepexrepi BO/I-Hbl xKekeaereH SMUTETUHITIK, TAMBIPIIBIK HEMECEe ME3EHXUMaIIbIK 3aKbIMIaHy PETiHIIEe
eMec, OKIIeHIH YWIeciMIi AaMybIHBIH OY3bUIBICHI PETiHAE KapacThlpy KaxeT ekeHiH kepcereni. PDGFRa curnamapix
oencenninirinig  oncipeyi, VEGF-A rtammbumeirsr xoHe TGF-f  runepOencerHminmiriniH e3apa  OaiilaHBICHI
MuopuOpodacTTap GYHKIMACHHBIH OY3BUTYBl CENTAIMSHBIH JKETKUTIKCI3iriHe koHe KeHiHHEH TaMBIPIBIK JaMyIbIH
TeXeIyiHe OKeJeTiH MepapXIsUTbIK ITaTOTeHeTHKANBIK YATiHI Herizgelni. CoHbIMEH KaTap TONeNICepAiH enayip Oemiri
JKaHyapJap MeH JOKIMHHUKAJIBIK MOJICIbACPICH AbIHFAHIBIKTaH, OYJI TY)KBIPBIMIAP bl KIIMHUKAJIBIK TOXKIpHOEre eHrizy
YIIiH ipi opi 9icCHAMAIIBIK TYPFBIIAH Camnalibl 3epTTeyIepae KOChIMINA BATHIAITUS KaXKeT.

KopbIThiHabl. bOJl exneHiH AaMybIHBIH ayblp OY3bUIBICHI OONBIN TaOBUIAIBI JKOHE OHBIH HETI3iHJAe, €H alIbIMEH,
KacylraapaiblK KOMMYHUKALUSHBIH OY3bITYBI JKaThIp. AJbBeoJajap/iblH KapanaibIMIaHybl MEH OKIle TaMbIpJIapbIHBIH
JUCMOP(QUSACHIH KAMTHTBIH TOH KYPBUIBIMJIBIK ©3repicTep OKIe TiHIHIH pereHepalysulblK oJeyeTiHIH TOMEHICYIHiH
canpapbl Oonbin Tabbutanel. PDGFRo apkeuisl perrenerin muodubpobnactrap ¢yHkumsceiHbH aicipeyl VEGF-A
9KCIPECCHUICHIHBIH CKIHIIIIK TOMCH/ICYIHE JKOHE KSHIHTI KaMUISPIIBIK AUCIUIA3USHBIH JaMybIHA aJIbII KEJIETiH Heri3ri
MATOTCHETHKAJIBIK OKWFa peTiHiae KapacTblpbuianbl. CoHbiMeH Katap, TGF-f cHrHaiIbIK S>KOJBIHBIH IIamMagaH ThIC
OCJICCHIUIIT] OKICHIH KYPBUTBIMIIBIK 3aKbIMIAHYBIH OJIaH i KYIICHTE .

TuiMai TepamusuIbIK CTpaTeTusIap KEKelereH MOJISKYJIANbIK HbIcaHAapra emec, «muodubpodmactrap — VEGF —
JKacymiaJaH ThIC MaTPUKC» JKYHECIHIH (YHKIIMOHAIABIK TYTACTBHIFBIH KaJIIIBIHA KENTipyre OarbITTalybl THiCc. MyHnai
TOCLI 11aJIa TYFaH HOPECTENEP IiH OKIECIH/IETT aTbBEOSIPIIBIK XKIHE TAMBIPIIBIK KYPBUIBIMIAP/IbIH Y3aK MEP3iM/Ii KaJIbIHA
KellyiH KaMTaMachl3 eTyre MyMKIiHIiK Oepeti.

Tyiiinai cesnep: BpoHxekmenik qUCIUIa3usl, AlbBEONIOTeHE3, aHIMOTEHE3, Iaa TyFaH HOpecTellep, CUTHAIABIK JKOJaap,
OKIICHIH JaMYBbI.

BPOHXOJIET'OYHAS TUCIUIA3SHA: OT HAPYIIEHHOI'O AJIBBEOJIOI'EHE3A
J1O MOJIEKVYJIAPHOU U KJIIETOUHOU JUCPET VJIALIMA Y HEAOHOUIEHHBIX
HOBOPOXIEHHbBIX

AomianbaeBa A.A.l, Illakraii H.K.!, Tapa6aesa A.C..,
Kyar A.!, Hypeim K., Carnayana Al

YKasaxcruii nayuonanvioiii meduyunckuii yuueepcumem umenu C.J1. Acghenduspoea, Anmamot, Kazaxcman

BBenenne. bpouxonerounas aucraszus (bJIJI) ocraercs HanGosee pacpoCTpaHEHHBIM XPOHUYECKUM 3a00JIeBaHHEM
JITKUX Y HEJOHOIICHHBIX HOBOPOXKICHHBIX, OCOOCHHO Cpead IeTell ¢ O4YeHb HM3KOH Maccoi Teja MpH POKACHHUH.
IMapagurma «HOBOI BJI/I» cMecTunacek oT kiaccudeckoro ¢puOpo3a, BEI3BAHHOTO MOBPEXAEHHUEM, B CTOPOHY TIpoliecca,
XapaKTepU3yIOIIETOCS OCTAHOBKOH aJIbBEOJISIPHOTO PA3BUTHUS M COCYIUCTBIM TU3reHe30M. J[aHHOe COCTOSHIE MPUBOAUT
K COKpAICHHIO IUIOMIAJN IIOBEPXHOCTH Uil Ta3000MeHa BeieAcTBHE (OPMHUPOBAHMS MEHBIIETO KOJIMYECTBA
YIPOIIEHHBIX aJIbBEOJ U HAPYIICHNS aHTHOTeHE3a.

Heab. Hacrosmuii 0030p HampaBieH Ha HWHTETPATHBHBIA aHANM3 KJIETOYHBIX W MOJICKYJSIDHBIX MEXaHH3MOB,
yuacTByronmx B narorerese bJI/I, c 0coObIM BHUMaHHEM K HAPYIICHNSIM MEXKJICTOUHBIX CUTHAJIBHBIX B3aUMO/ICHCTBUH,
o0ecrieunBarONINX IPOLECCH! ATTBEOIISIPHOTO MOp(oTeHe3a 1 BaCKyJIoreHe3a B He3pebIX JIETKMX HeIOHOLICHHBIX JeTeH .
MaTtepuanbl U MeTObl. BBl MPOBEIEH MHTETPATUBHBIN HApPATUBHBIA 0030p JuTEepaTyphl. CHCTEMaTHIECKUH TTOMCK
yOJIMKaIMil OCYIECTBIISIICS B JIEKTPOHHBIX 0a3ax manHbeix PubMed u Google Scholar 3a nepuon ¢ suBapst 2010 roga
o mapT 2025 roaa. [TonckoBbie 3ampoChl BKIKOYAIH CIISAYIOIINE KJIFOUEBhIC CJI0BA M X KOMOUHAIINN: OPOHXOJIErOYHAS
AUCIUIasusA», «ajJbBCOJIOTCHE3)», «AHI'MOI'CHE3)», «CUTHAJIBHBIC IIYTH», «PA3BUTHUEC JICTKUX» U «HCAOHOIICHHLIC
HOBOPOXJICHHBIC. B ananu3 BKIIIOYAIMCH TOJILKO CTaThH, OHy6HI/IKOBaHHLIe Ha aHTJIMICKOM SI3BIKE.

KputepusiMu  BKITIOUCHHS SBISUINCH  PELCH3UpyEMble OpHTHMHAJBbHBIE HCCIENIOBaHMA M O030pHBIE  CTaThH,
HEMOCPEICTBEHHO ITOCBAIIEHHBIE MOJIEKYJISIPHBIM, KJIETOUYHBIM WM CUTHAIBHBIM MexaHm3MmaMm bJIJ] mmubo mporeccam
HOPMAaJIBHOTO ajibBeoJioreHe3a. KpurepusiMu HCKiIroueHns ObIIM TE3UCH KOH(PEPEHIINH, HepelleH3UPYeMble HCTOYHHKH,
pelaKIMOHHBIE CTaTh 0€3 MePBUYHBIX IAHHBIX, a TAK)KE MCCIICOBAHUS C HEJ0OCTATOUYHBIM OIMCAHUEM METO/I0JIOTHH.
[epen 5TarnoM MoJIHOTEKCTOBOTO aHAIKM3a Ty OIIMpyoNIHecs MyOIUKanuy ObUTH yIaJIeHsl Bpy4dHy0. 113 374 yHUKaJIBbHBIX
3amuceil, BBISIBICHHBIX B X0/€ Torcka, 301 ObUIM HCKITIOUEHBI IIOCIIE OIIEHKH 3ar0JIOBKOB M aHHOTalmi. OcTaBmmecs 73
MyOJMMKannii COOTBETCTBOBAIM BCEM KPUTEPHSM BKIIIOYEHHS IO pe3yjibTaTaM IIOJHOTEKCTOBOTO aHaIM3a M ObUIH
BKJIFOYEHBI B HTOTOBBIM CHHTE3 JTAHHBIX.

Hacrosmuit 0630p HOCHT WHTETPATUBHBIN W HappaTHBHBIN xapakTep. OH HE COOTBETCTBYET (HOPMaIBHBIM KPUTEPUSIM
CHCTEMAaTHYECKOT0 0030pa, IIOCKOIIBKY 0TOOP JINTEPATypPhl OCYIIECTBISIICSA 0€3 CTPOroro CHCTEMaTHYECKOT0 MPOTOKOIA,
Obula WCIIONb30BaHa HECHUCTEMaTH4ecKass cxema oTOopa myOnmuKamuii, a Takke HE MPOBOIMWINCH OIEHKa
COTJIACOBAHHOCTH MEXIy peIeH3eHTaMH U (¢opMaibHas OILEHKa KadecTBAa HCCIICAOBAHWHA C WCIIOJIH30BAHHEM
BaJIUAUPOBAHHBIX UHCTPYMEHTOB.

Pesyabrarsl. CHHTE3 AaHHBIX 73 IMyOnMKanuii, BKIOYABIINX 9KCIIEPUMEHTANILHBIE CCIIEA0BAHMS, TPAHCKPUIITOMHEIE
U TIPOTEOMHBIE aHAIU3BI, KITMHUYECKHUE MCCIIEA0BaHU U 0030PHBIE CTaThH, O3BOJIMII BBLACIHUTD TPU MATOT€HETHUECKUX
MeXaHH3Ma ¢ HauboJiee BBICOKUM YPOBHEM J0Ka3aTeIbHOCTH.
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Hcromenne TOMyNSIIAA  ambBEOJSIPHBIX MHUOGHOPOOIACTOB W HapylleHHe WX Tponudepanun, 0O0YCIOBICHHBIE
muchyHkimeit curnanbaoro mytu PDGFRo, Obutn ompesienieHsl Kak KII0YeBOH MEXaHW3M YIPOIICHHS albBEOJIIPHOM
CTPYKTYPBI, YTO TIOATBEP)KAACTCS COTJIACYIOIIUMICA IaHHBIMHA JOKIMHUYECKHX HWCCIEAOBAaHUA ¥  KIIMHHUKO-
reHetrueckux HabmoneHuid. Jedpumur VEGF-A ObuT ycTaHOBIIECH KaK MOJICKYJIIpHAs OCHOBA KAIMMJUIAPHOMW THUCTUTA3UH
1 BBIABIICH Kak Ipu ¢aTtanpHbIX hopmax BJIJl y deroBeka, Tak ¥ B MHOTOYHCIICHHBIX HKCIIEPHMEHTAIBHBIX MOJICIISIX
3aboneBanus. [wmepnponykmuss TGF-f  Oputa  wacHTHQHUIMpPOBaHA Kak Bexymuid NpoGHOPOTHYECKUH |
AQHTHUCENTOTCHHbI CHUTHaJNl, OJHOBPEMEHHO monaBisitomuii skcrnpeccuio VEGF-A u TeM cambpiM  yCHIMBAIOUINI
COCYAUCTBIC U CTPYKTYpPHBIE HapyIIeHNs B JIETOYHOM TKaHH.

HopmanbHblii  anpBeosoreHe3 3aBUCUT OT KOOPAWHMPOBAHHOTO —B3aMMOJCHCTBHS UETHIPEX (PyHKIMOHAIBHO
B3aUMOCBSI3aHHBIX KJIETOYHBIX CHCTEM: albBEOJSIPHOTO SmuTenus, npeacraBieHHoro kierkamu I u I tunos (ATII n
ATI), néroynoit Me3eHXUMBI, BKJIFOYaronied MuoguopoodIacTsl BTOpHYHBIX rpeOHEl 1 muodudpodIacTsl, COCYAUCTOrO
SHZOTENMS ¥ BHEKJIETOUHOrO MaTpukca. HapymeHne MeXKIeTOUHBIX B3aUMOJICHCTBUI B 3TOI cucTeMe Ha pa3iIM4HbIX
YPOBHSX JISKUT B 0OCHOBe matoonosiorun BJIJI.

Tepamust Ha OCHOBE ME3CHXHMAJBHBIX CTPOMAJBHBIX KIETOK IEMOHCTPHPYET CTaOWIBbHYI0 3((EeKTHBHOCTH B
JOKITMHUYECKHX HccienoBannsax. OmHako e€ mupokoe BHEAPEHHE B KIIMHUIECKYIO IPAKTUKY OTPAHUICHO OTCYTCTBHEM
JAHHBIX PaHIOMH3HPOBAHHBIX KOHTPOIUPYEMBIX Hccienoanuii 111 (hazbl y HeZOHOIIEHHBIX HOBOPOXKIEHHBIX.
Oocy:xnenune. I[lpencraBineHHble JaHHBIE MO3BOJISIOT paccMaTpuBarh BJIJ] He Kak H30JIMPOBAHHOE MOBPEKIACHHE
SUUTENHSA, COCYAOB WM ME3CHXHMBI, a KaK HapyIICHHE KOOPAWHUPOBAHHOW TIPOTPAMMBI PA3BHUTHS JIETKHUX.
CorylacoBaHHOCTh JaHHBIX O cHWkeHuH aktuBHocth PDGFRo, nedunmre VEGF-A u runepaxtuBanuu TGF-f
MOJIZICPIKUBACT UEPAPXUUCCKYI0 MOJEIbh MaToreHe3a, B KOTOpoil Hapyiienue QyHKIMA MUO(PHUOPOOIACTOB 3aIyCKacT
nedexT cenranMd W BTOPHUYHO YCYryOJIsieT COCYAMCTYIO JHCIeHe3uio. Bmecte ¢ TeM 3Ha4YMTeNnbHas 4YacTh
MEXaHUCTHYECKHX [[0Ka3aTelIbCTB IOITy4eHAa B JKUBOTHBIX M JOKIMHUYECKMX MOJENSX, MOITOMY HX IEpeHoC B
HEOHATAJIBHYIO MPAKTUKY TpeOyeT OCTOPOKHOM HMHTEepHpeTalvy M MOATBEPKACHUS B KIMHHUCCKUX HCCIIEIOBAHUAX
JOCTATOYHOW MOITHOCTH.

3axuouenue. BJIJ] npencrasiser coboii TsHkENOE HApPYIICHHUE PAa3BUTHS JIETKUX, B OCHOBE KOTOPOTO JICKHT IMPEXK/Ie
BCETr0 PaccTPOCTBO MEXKKICTOYHOH KOMMYHHKAIMH. XapaKTepHBIE CTPYKTYpHBbIE M3MEHCHHS, BKIIIOYAS YIPOIICHUE
QTBBEOJISIPHON APXUTEKTOHHKH W COCYOUCTYIO TUCMOP(HIO, SBIAIOTCSA CISACTBUEM CHIDKCHHUS PEreHEpaTHBHOTO
moteHIMana néroyHoi TkaHu. Ocnabnenne ¢GyHKIHA MHOGHOPOOTACTOB, OMOCPEIOBAHHON CHTHAIBHBIM ITyTEM
PDGFRuo, paccmarpuBaeTcs Kak KIIIOYEBOE MATOTCHETHUYECKOE COOBITHE, MPHUBOIMAMISE K BTOPUIHOMY IOJABIICHHIIO
skcrpeccun VEGF-A  u  mocnenyromeMy pa3sBUTHIO KaNmWUISIPHOW AWCIIa3uu. J(ONMOMHUTENBHBIM BKJIaa B
MPOrPECCUPOBAHUE CTPYKTYPHBIX HAPYLICHUI BHOCHT TUIIepaKkTuBanus curnansaoro nyta TGF-B.

O dhexTuBHBIE TEpaNIeBTHUECKUE CTPATET UM TOJIKHBI OBITh HAIPaBJIEHBI HE Ha OTAEIbHbBIC MOJIEKYJISIpHBIC MUIIICHH, a Ha
BOCCTaHOBJICHUE (DYHKIIHOHAJIBHOMW 1IEIIOCTHOCTH cucTeMbl «MHOPpHuOpodnactel — VEGF — BHeKIIeTOUHBIIT MaTpHUKC) Kak
€IMHOTO PETryIATOPHOrO KoMIIekca. Takod MoaXod MOKeT O00ecHeduTh JONTOBPEMEHHOE BOCCTaHOBJIEHHE
QIBBEOJISIPHBIX M COCYIUCTBIX CTPYKTYP JErKUX y HEJTOHOIIEHHBIX HOBOPOXKIEHHBIX.

KaroueBble ciaoBa: BpoHxXonerodynas AWCIUIA3Ws, ajbBEOJOTCHE3, aHTHOTEHE3, HEIOHOIICHHBIC HOBOPOXKICHHEIC,
CUTHAJIbHBIC TTyTH, PAa3BUTHE JICTKHX.

Introduction. characteristics of the disease [1]. In 1999, Jobe
The modern definition of introduced the term “new BPD,” which is
bronchopulmonary dysplasia and the shift characterized primarily by arrested growth and
in the pathomorphological paradigm development. The pathogenesis of “new” BPD
Bronchopulmonary dysplasia (BPD) is the most is a complex process rooted in lung immaturity
common chronic lung disease, predominantly and disrupted development under the influence
affecting preterm neonates, especially those of external factors. The culmination of this
born with very low birth weight (VLBW). The pathogenic process is arrested development of
term “BPD” was originally introduced by the lung parenchyma, namely arrest of
Northway and colleagues in 1967 to describe alveolarization and vascular dysgenesis.
chronic lung injury caused by barotrauma and Instead of a normal increase in the number and
oxygen toxicity in infants requiring mechanical complexity of alveoli, a smaller number of
ventilation. This “old, classical” form of BPD large, simplified alveoli is formed, which
was characterized by marked airway injury and markedly reduces the effective surface area for
extensive alveolar—septal fibrosis. gas exchange [2].

However, as a result of significant advances in In addition, angiogenesis is impaired, resulting
neonatal care, including the use of surfactant in a reduced number of pulmonary capillaries
therapy and more gentle ventilation strategies, and disruption of their close apposition to the
the survival of extremely preterm infants has alveoli. This process is critical, as it leads to
increased, leading to a shift in the pathological increased pulmonary vascular resistance and,
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consequently, to the development of pulmonary
hypertension, which significantly worsens the
prognosis.  Histopathological features of
contemporary  BPD include  alveolar
simplification and dysmorphic pulmonary
vasculature. These structural abnormalities
result in persistent impairments in gas
exchange, respiratory system mechanics, and
airway function [3].

Objective. To provide an integrative analysis
of the cellular and molecular dysregulation
driving BPD pathogenesis, focusing on the
disruption of intercellular signaling networks
that govern alveolar morphogenesis and
vascular development in the immature preterm
lung.

Materials and Methods.

Study design. The present work is an
integrative narrative review of the scientific
literature. In contrast to a systematic review, an
integrative review synthesizes evidence derived
from heterogeneous study designs, including
experimental animal models, single-cell
transcriptomic analyses, clinical observational
studies, and previously published systematic
reviews, with the aim of constructing a
mechanistic and conceptual framework of the
subject under investigation. Given that a formal
systematic review protocol, encompassing a
PRISMA-compliant selection flowchart, inter-
rater agreement assessment, and GRADE
quality appraisal, was not implemented, the
present work is explicitly classified as an
integrative rather than a systematic review.
Search strategy. The electronic databases
PubMed/MEDLINE and Google Scholar were
searched independently. The date of the last
literature search was March 15, 2025. The
search was conducted using the following

keywords:  "bronchopulmonary dysplasia,"”
"alveologenesis,” "angiogenesis,” “preterm
neonates,” "signaling pathways,” and "lung

development.” Articles published between
January 2010 and March 2025 were considered
for inclusion.

Inclusion criteria. Studies were considered
eligible if they met the following conditions.
First, the publication had to be a peer-reviewed
original research article of experimental,
preclinical, or clinical nature, or a
comprehensive narrative or systematic review
article. Second, the study had to address the role
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of specific cell populations, including alveolar
type | and type Il epithelial cells,
myofibroblasts, lipofibroblasts, endothelial
cells, or macrophages, or had to examine
extracellular matrix components or molecular
signaling axes such as PDGFRa/PDGF-A,
VEGF/VEGFR2, TGF-B, Notch/DIll4, SHH,
Whnt, FGF, Ang/Tie2, or IGF-1, in the context
of alveologenesis or BPD pathogenesis. Third,
the article had to be published in English
between January 2010 and March 2025.
Exclusion criteria. Publications were excluded
if they were conference abstracts without a
peer-reviewed full-text counterpart, editorials,
letters to the editor, or commentary articles
lacking original data. Non-peer-reviewed
encyclopedia entries and preprint publications
were also excluded. Studies focusing
exclusively on BPD epidemiology, clinical
management protocols, or pharmacological
interventions in the absence of mechanistic data
were likewise excluded, as were publications
lacking sufficient methodological detail to
permit validity assessment.

Study selection and evidence synthesis.
Duplicate records were removed manually prior
to the screening phase. A total of 374 unique
records were identified across all search
queries. Following title and abstract screening,
301 records were excluded for failure to meet
the inclusion criteria. Full-text review of the
remaining 73 articles confirmed their
eligibility, and all 73 were included in the final
evidence synthesis. The included studies were
categorized by design and comprised original
experimental studies conducted predominantly
using neonatal murine hyperoxia models,
mechanical ventilation models, or genetic
knockout models; studies employing single-cell
RNA sequencing, proteomics, or advanced
imaging techniques; clinical or translational
studies involving preterm infant cohorts; and
comprehensive narrative or systematic review
articles. Evidence derived from preclinical
studies is presented throughout the manuscript
alongside a discussion of its translational
limitations.

Results.

Overview of the evidence base

Among the 73 included studies, experimental
rodent models constituted the largest body of
evidence and represented the established
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platform for investigating BPD pathogenesis,
given the substantial overlap between murine
postnatal alveologenesis, occurring between
postnatal days 4 and 36, and human
alveolarization, which spans from 36 weeks of
gestation to approximately 3 years of age.
Single-cell RNA sequencing and proteomic
studies provided the most granular insight into
cell-specific dysfunction at the transcriptomic
and protein-expression levels. Clinical studies
conducted in preterm infant cohorts largely
corroborated preclinical findings with respect
to VEGF deficiency and PDGFRa-associated
genetic variants. Review articles served to
contextualize and integrate the mechanistic data

Table 1 - Stages of Lung Development
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within  the broader scientific literature.
Collectively, three pathogenetic mechanisms
were identified as carrying the highest degree of
evidentiary confidence, defined as support from
three or more independent study designs. These
are PDGFRa-dependent myofibroblast
depletion as the primary driver of alveolar
simplification, VEGF-A deficiency as the
molecular signature of capillary dysplasia, and
TGF-B hyperproduction as the central pro-
fibrotic signal.

1. Molecular and cellular physiology of
normal alveologenesis

Five classical stages of lung development are
distinguished and are presented in Table 1.

Stage Gestational age (GA) Characteristics
Embryonic 3-6 weeks Formation of the trachea and main bronchi.
Formation of the bronchial tree up to the terminal
Pseudoglandular 5-17 weeks bronchioles.
Onset of lung tissue differentiation: respiratory
. bronchioles and alveolar ducts (precursors of alveoli)
STy LIl e appear. The first type Il alveolar epithelial cells
emerge, synthesizing surfactant.
Continued alveolar formation: terminal sacs
Saccular 24-38 weeks (saccules) and primary alveoli are formed, with a
marked increase in the gas exchange surface area.
Active alveologenesis: intensive branching and
Alveolar From 36 weeks multiplication of mature alveoli. The majority of
alveoli are formed after birth.

The formation of structures that subsequently
give rise to mature alveoli begins during the
canalicular stage. However, the most intensive
growth and increase in the number of alveoli
occur during the alveolar stage, when the
process of active alveologenesis begins. This
process is traditionally divided into two
consecutive but interrelated phases: the
classical phase and the continued phase [4,5].

The phase of classical alveologenesis is
characterized by an intensive increase in the
number of alveoli through the active formation
of secondary septa. In humans, classical
alveologenesis begins in utero at approximately
36 weeks of gestation and continues for 2-3
years after birth [6]. This phase is marked by
vigorous  formation of new alveoli,
predominantly through neoalveologenesis and
secondary septation. A key event in the
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septation phase is the invagination and
protrusion of mesenchymal tissue rich in
myofibroblasts and capillary loops into the
lumen of terminal saccules. These new folds or
outgrowths, known as secondary septa, begin to
extend into the airspace. Concurrently, a double
capillary layer starts to form. Thus, at early
stages, the Ilungs exhibit relatively thick
“primary” septa containing a double layer of
capillaries. During classical alveologenesis,
fusion of these double capillary layers occurs,
resulting in the formation of a thin, single-
layered air-blood membrane, which is more
efficient for gas exchange. At the same time,
each secondary septum effectively subdivides
existing saccules and/or primitive alveoli into
several smaller but more functional alveolar
units. As a result of this process, the number of
alveoli increases exponentially, providing a
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substantial increase in the respiratory surface
area required to meet the metabolic demands of
the growing organism.

Following the completion of the phase of active
increase in alveolar number, the phase of
continued maturation begins. During this
period, thinning and remodeling of the septa
occur, along with a gradual increase in alveolar
size. In mice, this process continues
approximately until postnatal day 36 (P36),
with full maturation potentially extending to
P39. In humans, enlargement of alveolar size
may continue up to 21 years of age [5].

Table 2 - Comparative Timeline of Alveologenesis
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The central event of this phase is the
transformation of the inefficient double
capillary network into a single, thin, and highly
efficient network, which establishes the delicate
air-blood barrier characteristic of the adult
lung. Local duplication of the capillary network
induced by angiogenesis may still be observed
at the base of newly forming septa, indicating
ongoing vascular remodeling.

Below is a comparative timeline of lung
development illustrating the differences in
timing between murine models and human
development (Table 2).

Developmental

phase Time frame

Key morphological events

Saccular

(preceding) 24-36 weeks of gestation

Formation of distal air sacs (saccules).

Classical
alveologenesis
(septation)

36 weeks of gestation — 2-3
years after birth

Active formation of secondary septa; increase in
alveolar number; double capillary network.

Continued
alveologenesis
(maturation)

3 years — 21 years

Septal thinning; transformation into a single capillary
network; increase in alveolar size.

Cells involved in alveologenesis

Alveolar epithelium

The alveolar epithelium, composed
predominantly of type I (ATI) and type Il
(ATII) cells, forms the immediate gas exchange
barrier and plays a critical role in regulating the
underlying mesenchymal compartment. Both
cell types differentiate from progenitor cells of
the distal lung regions during the late
embryonic stage [4].

Type Il alveolar epithelial cells, or secretory
pneumocytes, are the driving force of alveolar
development and homeostasis. They serve as
progenitor cells of the alveolar epithelium.
Under normal conditions, they proliferate at a
very low rate, maintaining the populations of
both alveolar cell types. However, in response
to injury, they actively proliferate and
subsequently differentiate into ATI cells,
thereby enabling restoration of the damaged
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alveolar epithelium [7]. This mechanism is
critical both during postnatal development and
during regeneration in the adult lung. ATII cells
also synthesize and secrete pulmonary
surfactant, which reduces surface tension at the
air-liquid interface within the alveoli. This
function is essential for stabilizing and
maintaining the open state of forming alveoli
(saccules) both before and after birth [8]. In the
absence of surfactant, the lung cannot inflate
properly, which is critical for the survival of
preterm infants [9].

Type | alveolar epithelial cells, or respiratory
pneumocytes, represent the terminal product of
differentiation and constitute the main
structural component of the mature alveolus.
They have an extremely flattened, attenuated
morphology (cytoplasmic thickness <0.2 pum)
and cover approximately 97.5% of the internal
alveolar surface. This thin structure and
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extensive surface area provide a minimal
diffusion barrier between alveolar air and blood
in the pulmonary capillaries, which is their
primary function in the mature alveolus formed
during alveologenesis [10]. Importantly, the
behavior of ATI cells is not passive. Successful
expansion of the ATI surface area required for
the increase in respiratory surface critically
depends on mechanotransduction. This means
that morphological changes in ATI cells are
induced by physical tension generated by the
contractile  activity of the underlying
mesenchymal myofibroblasts of the secondary
crests (SCMFs) during the phase of active
septation. Thus, ATI cells act as
mechanosensitive  receptors, integrating
mesenchymal physical forces to shape alveolar
architecture [11].

Mesenchymal cells

Mesenchymal cells constitute a heterogeneous
fibroblast compartment that provides the
structural scaffold and regulatory signals
required for alveologenesis. The key
subpopulations include lipofibroblasts and
secondary crest myofibroblasts, which belong
to specialized alveolar fibroblasts.
Lipofibroblasts  (LIFs) are  specialized
interstitial fibroblasts distinguished by their
ability to accumulate lipids. These specialized
mesenchymal cells act as key regulators of
structural lung development, metabolism, and
maintenance of the stem cell niche during
alveolar formation. The primary and
historically defined role of LIFs is metabolic
support. These cells are characterized by the
presence of lipid droplets, which they actively
uptake, store, and “transfer.” LIFs function as
supportive cells for ATII cells. The lipids stored
in LIFs serve as an active substrate for the
synthesis of phospholipids of pulmonary
surfactant, which is essential for reducing
surface tension and preventing alveolar
collapse [12,13]. LIFs may also be involved in
the storage of retinol (vitamin A), which is
converted into retinoic acid. Retinoic acid
signaling is critical for normal alveologenesis
and stimulates the synthesis of surfactant and
elastin [13,14].

In addition, LIFs play a direct role in shaping
alveolar structure. Together with
myofibroblasts and matrix fibroblasts, LIFs
contribute to the formation of the extracellular
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matrix (ECM), including the synthesis of
structural proteins such as collagen and elastin,
which are critical for the formation and
stabilization of secondary septa that subdivide
air sacs into mature alveoli [5,15]. While
myofibroblasts  primarily  generate  the
mechanical force required for septal elongation,
all interstitial fibroblasts, including LIFs,
participate in the production and modulation of
the ECM scaffold along which epithelial cells
expand and differentiate [15].

LIFs are also regarded as key components of the
alveolar stem cell (AT2) niche. They provide
paracrine signals and create a permissive
microenvironment that enables AT2 cells to
proliferate and differentiate into AT1 cells
required for gas exchange, thereby maintaining
alveolar homeostasis and regeneration. The
functions of LIFs, such as surfactant synthesis
and lipid/retinoid metabolism, are regulated by
mechanical stretch, which explains how
surfactant production is maintained “on
demand” during the respiratory cycle
[12,16,17].

Secondary crest myofibroblasts (SCMFs), also
referred to as alveolar myofibroblasts, are the
direct drivers of secondary septation and play a
decisive and  multifunctional role in
alveologenesis. SCMFs represent a highly
specialized subpopulation of mesenchymal
cells localized at the tips of growing secondary
crests (septa), which subdivide saccules into
mature alveoli.

SCMFs originate from PDGFRa*
mesenchymal cells, which in turn arise from
Glil* progenitors in the early lung mesoderm.
This indicates a programmed developmental
lineage that is critical for pulmonary
architecture [18]. SCMFs are defined by their
fibrocontractile  properties and by the
expression of a-smooth muscle actin (a-SMA),
which confers contractile capacity, as well as by
their exclusive localization at the tips of
secondary crests during the saccular and
alveolar phases [19]. The primary function of
SCMFs is related to the mechanical shaping of
alveolar walls. SCMFs contain prominent stress
fibers and use their contractile force to elongate
and thin secondary crests. This mechanical
action is essential for subdividing large saccules
into numerous small alveoli, thereby markedly
increasing the gas exchange surface area. At the
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same time, SCMFs are the primary source of
elastin and other extracellular matrix (ECM)
proteins, such as tenascin. They generate an
elastic scaffold that stabilizes newly formed
alveolar walls and confers the necessary
elasticity [5,20]. Importantly, the functions of
SCMFs are tightly regulated by intercellular
signaling networks; in particular, the PDGFRa
receptor expressed on SCMFs is a critical
regulator of elastogenesis. Inactivation of
Pdgfra in SCMFs leads to arrest of
alveologenesis and the development of
pathology resembling BPD. This signaling
pathway controls the expression of elastogenic
genes through secondary networks, such as
EGF and TGF signaling pathways [20].
Pericytes
Pericytes belong to the group of perivascular
mesenchymal cells and also participate in the
regulation of alveologenesis [21]. Loss of
functionality of YAP/TAZ, transcriptional co-
activators in pericytes, leads to impairment of
classical alveologenesis [22]. This is associated
with reduced expression of secreted ligands
such as hepatocyte growth factor (HGF) and
angiopoietin-1 (ANGPT1), which signal to
epithelial and endothelial cells, respectively.
Thus, disruption of genetic control within
specific mesenchymal subpopulations
interferes with the paracrine crosstalk required
for the formation of the gas exchange surface.
Extracellular matrix and remodeling
The extracellular matrix (ECM) and its
dynamic remodeling play a fundamental and
active role in alveologenesis, extending far
beyond that of a mere structural scaffold.
The lung extracellular matrix (ECM)
constitutes a complex three-dimensional
macromolecular  network  composed  of
collagens, elastin, and glycoproteins, which
plays an active role in regulating lung
development.

ND2 (52) 2026 |

The ECM provides critical biochemical and
biomechanical signals, particularly matrix
stiffness, which regulate various cellular
functions, including cell differentiation and
phenotype. During alveologenesis, the
composition and spatial organization of the
ECM undergo continuous changes, which are
essential for the normal transition from the
saccular to the alveolar stage [23, 24]. It has
also been demonstrated that ECM stiffness
plays a decisive role in regulating cell
differentiation in the distal lung. In human
alveolar organoids (hALOs), increased matrix
stiffness promotes the differentiation of
alveolar type 1l (AT2) cells into alveolar type |
(AT1) cells, a key process in alveolar
maturation [24]. Furthermore, the ECM
constitutes a critical component of the lung
stem cell niche, influencing stem cell
specification and differentiation required for
the generation of all cell types in the mature
lung [25].

It should be noted that alveologenesis requires
a finely regulated balance between the synthesis
and degradation of ECM components. In the
alveoli, the ECM is composed primarily of
collagens — particularly types I, I11, and 1V and,
critically, elastin [24]. The degradation and
modification of the ECM during remodeling are
largely regulated by matrix metalloproteinases
(MMPs) and their inhibitors. MMPs facilitate
the creation of space for cell migration and
ECM restructuring, processes that are essential
for the thinning of the alveolar—capillary barrier
[26]. Moreover, extensive remodeling of the
lung proteome, including ECM components,
has been demonstrated by proteomic analyses,
supporting the existence of distinct molecular
sub-stages of alveologenesis [27].

The cellular and matrix components of the
alveoli and their roles in normal development
are presented in Table 3.

Table 3 - Cellular and matrix components of the alveoli and their roles in normal development

Component Subpopulation

Key physiological function

Alveolar epithelium Type Il alveolar cells
(ATID)

1. Progenitor cells:
Proliferate at a low rate, maintaining the population of both cell
types; actively differentiate into AT1 cells upon injury.

2. Surfactant secretion:
Synthesize and secrete pulmonary surfactant to reduce surface
tension and stabilize alveoli during the saccular stage.
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Type | alveolar cells
(ATI)

1. Gas exchange barrier:
Extremely flat and thin (cytoplasmic thickness <0.2 um),
covering approximately 97.5% of the alveolar surface, thereby
providing a minimal diffusion barrier.

2. Mechanosensitivity:
Act as mechanosensitive receptors, with their morphological
changes depending on the physical tension generated by the
underlying mesenchymal myofibroblasts (SCMFs).

Transdifferentiation of
ATII to ATl cells

The transdifferentiation process (via transitional states, e.g.,
characterized by high keratin 8 expression) facilitates the
restoration of the gas-exchange surface and barrier integrity
following injury.

Mesenchymal cells Lipofibroblasts (LIFs)

1. Metabolic support:
Accumulate, store, and transfer lipids to support the synthesis of
phospholipids in ATIl cells for pulmonary surfactant
production.

2. Developmental regulation:
Participate in retinol (vitamin A) metabolism, which is essential
for stimulating alveologenesis and elastin synthesis.

3. Structural role:
Contribute to the formation of the extracellular matrix (ECM),
including collagen and elastin.

4. Stem cell niche:
Provide paracrine signals to maintain the niche and homeostasis
of AT2 cells.

Secondary crest
myofibroblasts
(SCMFs)

1. Mechanical shaping:
Utilize contractile force (a-SMA) to stretch and thin secondary
crests, thereby partitioning saccules into mature alveoli.

2. Elastogenesis:
Serve as the primary source of elastin and other ECM proteins
(e.g., tenascin), forming an elastic scaffold that stabilizes
alveoli.

3. Regulation:
Their function is tightly regulated by signaling pathways, such
as PDGFRa, which are critical for elastogenesis.

Extracellular matrix
(ECM)

Collagens, elastin,
glycoproteins

1. Structural support:
Form a complex three-dimensional network that defines
alveolar architecture.

2. Regulatory signals:
Provide biochemical and biomechanical cues (e.g., matrix
stiffness) that regulate cell differentiation and phenotype; for
instance, increased stiffness promotes the transdifferentiation of
AT2 cells into AT1 cells.

3. Dynamic remodeling:
Maintain a finely tuned balance between synthesis and
degradation (via MMPs and their inhibitors) to remodel the
ECM and thin the alveolar—capillary barrier during
alveologenesis.

Coupling of alveologenesis and angiogenesis
The processes of alveologenesis and
angiogenesis in the lung not only occur
simultaneously but are also tightly coupled and
interdependent. This coupling is critical for
establishing an optimal air-blood barrier
architecture.

Alveologenesis involves the partitioning of
terminal saccules into smaller alveoli through
the formation of secondary septa. For efficient

gas exchange, the newly formed alveolar
surface must be immediately lined with a dense,
thin-walled capillary network. The ultimate
goal of alveologenesis is to create the thinnest
possible air—blood barrier, comprising alveolar

type | epithelial cells (AT1), the basal
membrane, and capillary endothelial cells. This
requires  capillary growth to  occur

synchronously with the elongation and thinning
of alveolar septa [28,29]. As the lung matures,
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the double capillary network established in
early stages merges into a single capillary layer
closely apposed to both sides of the alveolar
wall, ensuring a minimal diffusion barrier
thickness.

Endothelial cells and their regulatory role
Endothelial cells (ECs) play a central role in the
coupling of alveologenesis and angiogenesis.
ECs do not merely form capillaries passively
but actively participate in intercellular
communication and molecular regulation of
alveolar development. Their function involves
directing vessel growth and modulating
signaling pathways necessary for the proper
formation of the air-blood barrier.

ECs establish an extensive capillary network
within the mesenchyme surrounding the
terminal airways (saccules). As alveologenesis
progresses, these ECs must merge into a thin,
single-layered capillary barrier closely apposed
to AT1 cells to optimize gas exchange [28].
ECs have been shown to actively control the
branching pattern of pulmonary vessels.
Disruption of this arborization, such as the
dysmorphic microvascular network observed in
BPD, is a direct consequence of EC dysfunction
[30]. ECs also serve as active signaling hubs
that link vascular growth with alveolar
formation. They express VEGF receptors
(VEGFRs) and respond to VEGF secreted by
alveolar epithelium, particularly AT2 cells.
This represents a classical paracrine mechanism
whereby ECs guide vessel growth in response
to epithelial oxygen and nutrient demands,
thereby ensuring physical coupling [31].
Additionally, ECs express Delta-like 4 (DIl4), a
ligand of the Notch signaling pathway, which is
critical for proper vascular arborization.
Disruption of Notch signaling in ECs results in
excessive, nonfunctional branching and
impaired alveologenesis. Thus, ECs regulate
the quality of the capillary network, not merely
its quantity [30]. Moreover, pulmonary
capillary ECs play an active, organizing role in
alveologenesis, beyond simply providing blood
supply. In particular, studies using a mouse
model with endothelial-specific deletion of the
Rapl gene have demonstrated that Rapl-
dependent EC function is required for
recruitment of collagen IV and the formation of
basement membranes (BMs), as well as for
establishing a scaffold that serves as a substrate
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for myofibroblasts during the formation of
secondary alveolar septa [32].

Macrophages

Macrophages play a complex and dual role in
the coupling of alveologenesis and
angiogenesis. On one hand, they act as critical
regulators of regeneration, while on the other,
under pathological conditions, they can
exacerbate tissue damage. Their function is
closely associated with phenotypic plasticity,
enabling them either to promote vascular
growth and alveolar formation or, conversely,
to drive tissue destruction.

During physiological development,
macrophages — particularly alveolar tissue
macrophages (AMs) — support tissue growth

and remodeling. They can facilitate the
outgrowth of  pulmonary  organoids,
highlighting their essential role in the

development of distal airways and alveoli [33].
Macrophages skewed toward a regenerative M2
phenotype are known to promote angiogenesis
and tissue repair. They achieve this by secreting
anti-inflammatory cytokines and factors that
support ECM synthesis and vascular
maturation [34,35].

Remodeling of the capillary network

A key structural element of pulmonary
angiogenesis is the alveolar capillary network
(ACN).

During active alveologenesis, the ACN
transforms from a double-layered network in
the early neonatal lung into a single-layered
network in the mature lung, which is essential
for efficient gas exchange. Three-dimensional
analyses have shown that even in adult lungs,
small double- layered regions may persist,
potentially ~ contributing to  continued
alveolarization [36]. It has been demonstrated
that the expansion of the ACN occurs not only
through classical angiogenesis but also via
intussusceptive angiogenesis. Therefore, three-
dimensional visualization and quantitative
assessment of the ACN structure are crucial for
elucidating the mechanisms of remodeling in
pathological conditions, including BPD [37].
Furthermore, novel approaches now enable
inference of ACN structure from its function by
analyzing blood flow dynamics [38].

2. Critical signaling pathways controlling
alveologenesis

Postnatal alveologenesis and the accompanying
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angiogenesis critically depend on reciprocal
crosstalk among three primary cellular
compartments: the alveolar epithelium,
mesenchyme, and endothelium.

To date, several signaling pathways involved in
alveologenesis have been identified. In
particular, the PDGF-A/PDGFRa signaling
axis is a key regulator of secondary septa
formation during postnatal lung maturation.
This pathway operates via paracrine signaling,
wherein the ligand PDGF-A is secreted by
alveolar type I epithelial cells (AEC I1), while
its receptor, PDGFRa, is predominantly
expressed by alveolar myofibroblasts (AMFs),
the primary alveolar “building” cells. Upon
binding of PDGF-A to PDGFRa dimers on the
AMF surface, a robust proliferative signal is
initiated via intracellular cascades such as
PI3K/Akt and MAPK/ERK. This signaling is
critical for AMF proliferation and survival, and
the expansion of AMF numbers is essential for
generating the material for secondary septa.
Furthermore, PDGF signaling directs AMF
migration to sites of septa formation, where
they must correctly position to form a—smooth
muscle actin (a-SMA\) rings and deposit elastin.
Elastin provides the retraction and maturation
of alveolar walls. Disruption of this axis results
in alveologenesis arrest. These findings
underscore the essential role of PDGF-A
signaling in regulating the proliferation and
migration of alveolar myofibroblasts, a key
factor in secondary septa formation. In a

conditional epithelial-specific PDGF-A
knockout model, ligand deficiency leads to a
marked reduction in the number and
proliferative activity of  PDGFRoa+
mesenchymal cells and their inability to
assemble a-actin rings. Interestingly, a
paradoxical increase in the pool and

proliferative activity of alveolar type Il
epithelial cells (AEC I1) is observed in lungs
with  disrupted PDGF signaling. This
phenomenon suggests that alveolar airspace
expansion is not solely a consequence of
mesenchymal dysfunction but may also result
from imbalanced epithelial-mesenchymal
crosstalk and disrupted negative regulation of
AEC 1l proliferation (mechanotransduction),
warranting  further  investigation  [39].
Furthermore,  subsequent  studies  have
demonstrated that while PDGF-A/PDGFRa
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signaling exerts a direct or indirect influence on
overall lung growth and size determination, it
does not specifically govern early epithelial
branching morphogenesis. These findings
underscore that the primary functional
significance of the PDGF-A/PDGFRa axis
emerges during later stages of pulmonary
development, where it is critically required for
the paracrine regulation of mesenchymal
myofibroblasts and the formation of alveolar
septa [40].

Under these conditions, attenuation of
PDGFRa signaling [41] results in insufficient
proliferation of alveolar myofibroblasts
(AMFs). Consequently, AMFs are unable to
form secondary septa, leading to enlarged,
simplified airspaces [42]. This AMF defect
indirectly affects the vascular system, as
weakened PDGF signaling reduces VEGF-A
expression, which is essential for endothelial
cell survival and growth, thereby resulting in
capillary dysplasia [41].

Thus, epithelial-derived PDGF-A is vital for
mesenchymal  cells,  coordinating  their
structural function to effectively construct the
gas-exchange surface.

As previously noted, VEGF is a key regulator
of pulmonary vascular development and
angiogenesis. Normal alveologenesis requires
the formation of a double-layered capillary
network, which later merges into a single layer
to optimize gas exchange. VEGF is necessary
for the maturation of pulmonary capillaries
[43]. In BPD, vascular hypoplasia, reduced
capillary density, and dysmorphic
vascularization are observed. Postnatal VEGF
deficiency or genetic variations in VEGF and
its receptors, particularly VEGFR1 and
VEGFR2, directly correlate with impaired
alveologenesis and vascularization. Hyperoxia
can suppress VEGF expression via pathways
such as IGF-1/MAPK/AKT [44].

Another key regulator of remodeling and
fibrosis is TGF-B, which inhibits myofibroblast
proliferation and may contribute to their
pathological activation. Elevated TGF-p
signaling in the lungs of preterm infants and
BPD animal models correlates with interstitial
fibrosis and  abnormal mesenchymal
differentiation [45-47].

Epithelial-secreted Sonic Hedgehog (SHH) is
critical for paracrine control of the
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mesenchyme. SHH acts synergistically with
PDGF-A to  stimulate  myofibroblast
proliferation. Inhibition or disruption of Hh
signaling under hyperoxic conditions leads to
impaired mesenchymal maturation and alveolar
development defects [48].

The VEGF-A/VEGFR2 axis is a central
regulator of pulmonary endothelial survival and
angiogenesis. VEGF-A deficiency induces
endothelial apoptosis and capillary dysplasia,
directly impairing alveologenesis [49]. VEGF-
A secreted by AEC Il serves as a direct
molecular link connecting epithelial maturation
with vascular growth.

The angiopoietin (Ang)/Tie2 system, expressed
in ECs, regulates vessel stabilization. Ang-1
promotes stabilization, whereas Ang-2, often
upregulated during inflammation, destabilizes
vessels. An imbalance favoring Ang-2
contributes to pathological vascular remodeling
in BPD [50].

Insulin-like growth factor 1 (IGF-1) signaling
in mesenchymal stromal cells is also critical for
maturation. Disruption of IGF-1R in stromal
cells compromises mechanotransduction and
interrupts alveologenesis, highlighting the
complexity of the regulatory network
governing this process [51].

The Wnt signaling pathway is another
important  regulator of epithelial and
mesenchymal proliferation and differentiation.
It is critical for AEC Il regeneration and proper
epithelial patterning [52].

Finally, early FGF10 signaling is essential for
branching morphogenesis, while postnatally,
other FGF family members, such as FGF18,
regulate myofibroblast fate. Ablation of
FGF18- expressing myofibroblasts at the end of
alveologenesis represents a key step in lung
maturation [53].

3. Cellular and molecular dysregulation in
BPD pathogenesis

3.1. Epithelial dysfunction

In extremely preterm infants, ATII cells are
developmentally immature and initially
produce insufficient or qualitatively defective
surfactant, precipitating respiratory distress
syndrome and the requirement for invasive
respiratory support [54]. This surfactant
deficiency, however, represents only the initial
pathological event, as the dominant structural
defect of 'new’ BPD is not surfactant
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insufficiency per se but the failure of alveolar
morphogenesis, a distinction with direct
implications for therapeutic targeting.
Hyperoxia-induced ATII dysfunction manifests
through several converging mechanisms. First,
prolonged hyperoxic exposure stimulates
aberrant transdifferentiation of ATII cells into
an airway-like epithelial phenotype rather than
normal flat ATI cells, thereby compromising
barrier integrity and gas-exchange surface
restoration [55]. Second, upregulation of
CCNG1 in hyperoxia-exposed ATII cells
inhibits  their  proliferative  activity by
counteracting normal growth signals, directly
reducing the progenitor pool available for
alveolar repair [56]. Third, disruption of the
SENP1-Sirt3  signaling axis impairs
mitochondrial oxidative balance in ATII cells,
blocking the metabolic conditions required for
normal ATI differentiation [57]. Single-cell
transcriptomic analyses have further revealed
that the ATII-to-ATI transition proceeds
through a KRT8-high transitional cell state, and
arrest at this state, identified as a hallmark of
failed regeneration in idiopathic pulmonary
fibrosis [58,59], may similarly underlie the
defective epithelial repair characteristic of
BPD, pointing to a potential mechanistic
overlap between neonatal and adult fibrotic
lung diseases [60].

A distinct and more recently described
mechanism involves cell-autonomous failure of
ATI identity. Disruption of TGF-B signaling
within ATl cells themselves triggers a
dedifferentiation process whereby ATI cells
revert to a cuboidal, ATII-like phenotype,
reducing gas-exchange surface area and
contributing to alveolar septal thickening
analogous to changes described in COPD
[47,61]. This mechanism is conceptually
separate from ATII-derived dysfunction and
represents a secondary failure mode of the
alveolar epithelium in BPD.

3.2. Mesenchymal dysregulation

Among all identified mechanisms, the
depletion and proliferative failure of alveolar
myofibroblasts  constitutes the highest-
confidence cellular event in BPD-associated
alveolar simplification. Using two independent
murine BPD models combined with single-cell
RNA sequencing and flow cytometry, Khan IS
et al. [62] demonstrated a sharp and consistent
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reduction in the alveolar myofibroblast
population across both experimental systems.
The surviving myofibroblasts exhibited
increased TGF- signaling activity, attenuated
PDGFRa receptor signaling, and, most
importantly, impaired proliferative capacity.
The causal sufficiency of this proliferative
failure was confirmed by demonstrating that
artificial inhibition ~ of  myofibroblast
proliferation alone was sufficient to reproduce
the alveolar simplification phenotype. These
findings are independently corroborated by Oak
et al., who showed that attenuated PDGFRa

signaling  drives both  alveolar and
microvascular defects through secondary
VEGF-A  suppression.  Clinical  genetic
evidence further supports this pathway:

significant enrichment of single-nucleotide
polymorphisms in the PDGFRA gene has been
identified in premature infants with BPD,
associated with reduced PDGFRa protein levels
and impaired  myofibroblast  function.
Endotracheal replacement therapy  with
exogenous PDGFRa completely rescued lung
defects in genetically compromised animal
models, confirming the direct therapeutic
potential of this pathway [41].

An important conceptual distinction must be
drawn between quantitative myofibroblast
depletion and qualitative  myofibroblast
dysfunction: both co-occur in BPD and appear
to be independently pathogenic. Therapies
aimed exclusively at replenishing lost
myofibroblasts may prove insufficient if
residual cells retain intrinsic proliferative
impairment as a consequence of persisting
TGF-B  overactivation and  PDGFRa
attenuation.

A parallel but mechanistically distinct
phenomenon involves the fate of alveolar
myofibroblasts at the completion of normal
alveologenesis. Hagan AS et al. [53]
demonstrated using Fgf18:CreERT2 lineage
tracing in mice that, unlike alveolar
lipofibroblasts which are developmentally
preserved, the majority of alveolar
myofibroblasts undergo programmed apoptosis
and phagocytic clearance upon completion of
septation. This clearance process is essential for
septal thinning and structural lung maturation.
Failure of this clearance mechanism in BPD
may result in the persistence of activated
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myofibroblasts driving fibrotic remodeling and
impaired maturation.

In BPD, alveolar lipofibroblasts undergo
pathological  transdifferentiation into a
myofibroblast-like  phenotype under the
influence of TGF-B and inflammatory signals,
depleting the lipofibroblast pool and
consequently  impairing ATIl  metabolic
support, surfactant phospholipid substrate
availability, and alveolar stem-cell niche
maintenance [16, 17].

3.3. Endothelial dysfunction and vascular
dysgenesis

VEGF-A deficiency is the most consistently
documented molecular correlate of pulmonary
capillary dysplasia in BPD. Post-mortem
analyses of lungs from preterm infants with
fatal BPD have demonstrated markedly reduced
VEGF levels directly associated with chronic
alveolar and pulmonary vascular structural
abnormalities [63,64]. This clinical finding has
been independently replicated across multiple
animal models. The ‘'vascular hypothesis of
BPD' [65] positions VEGF-A as the primary
molecular therapeutic target; however, as
emphasized by Sang et al. [66], VEGF-A does
not act in isolation but functions within an
extensive intercellular signaling network
encompassing HGF, PDGF, and Ang-1. VEGF-
A deficiency in BPD therefore reflects a broad
failure of epithelial-endothelial-mesenchymal
crosstalk rather than an isolated molecular
event, and restoration of VEGF-A alone is
unlikely to reconstitute normal pulmonary
vascular development.

An imbalance in the Ang-1/Ang-2/Tie2 system,
with Ang-2 upregulation predominating during
inflammatory states, destabilizes pulmonary
vessels and contributes to the dysmorphic
vascularization characteristic of BPD [50].
Disruption of endothelial DIl4-mediated Notch
signaling results in excessive but non-
functional capillary branching and impaired
alveologenesis in murine endothelial-specific
genetic models [30].

3.4. Extracellular matrix disruption

In BPD, the physiological balance between
ECM synthesis and degradation is profoundly
disturbed, producing pathological remodeling
that directly undermines alveolar architecture.
TGF-f stimulates the differentiation of
fibroblasts and mesenchymal cells into
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activated myofibroblasts that overproduce
collagen types I and 111 and fibronectin, leading
to excessive interstitial ECM deposition,
thickening of alveolar walls, reduction of their
elasticity, and structural disruption of the air-
blood barrier [45, 46]. TGF-B additionally
induces epithelial-to-mesenchymal transition in
alveolar epithelial cells, further depleting the
epithelial cell pool and amplifying ECM
accumulation in a self-reinforcing pathological
loop. TGF-B hyperproduction also suppresses
secondary septation, the developmental process
responsible for multiplying alveolar number,
producing the simplified, enlarged alveolar
architecture characteristic of “new” BPD [67].
Hyperproduction of TGF-B correlates with
suppression of VEGF-A, generating a TGF-
B/VEGF imbalance that dysregulates the
microvascular bed and delays capillary
maturation  [68].  Furthermore, TGF-
stimulates proliferation and migration of
smooth muscle cells in the medial layer of
pulmonary arteries and adventitial fibroblasts,
thickening vessel walls and increasing
pulmonary vascular resistance through the
canonical SMAD signaling pathway. The
synergistic interaction between TGF- and
connective tissue growth factor (CTGF),
whereby CTGF potentiates TGF-B dimerization
with its receptors and amplifies pro-fibrotic and
pro-proliferative  effects, represents an
additional mechanism driving vascular and
interstitial remodeling in BPD [69].

3.5. Macrophage  dysfunction and
inflammatory mechanisms

Neonatal hyperoxia markedly reduces the
number of resident alveolar macrophages
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(RAMs) in murine BPD models. The
pathophysiological consequence of this
depletion is impaired reparative angiogenesis.
In  co-transplantation  experiments, the
combination of RAM transplantation with
endothelial progenitor  cells (EPCs)
significantly exceeded the repair efficacy of
EPC monotherapy, mediated in part through
CXCL12-dependent enhancement of EPC
retention and proangiogenic signaling [70].
RAM depletion therefore constitutes a
confirmed  pathological  contributor  to
microvascular repair failure in BPD.
Infection-triggered inflammation, including
intrauterine, congenital, and nosocomial forms,
redirects the immature lung's limited repair
capacity toward pathological remodeling. This
process is characterized by interstitial fibrosis
and airway smooth muscle hypertrophy rather
than normal alveolar architecture restoration.
Barotrauma, volutrauma, and reactive oxygen
species generated by prolonged hyperoxia
synergistically amplify this inflammatory
cascade and further compromise alveologenesis
[71,72].

3.6. Analytical summary: evidence base and
therapeutic relevance

Table 4 provides a structured synthesis of the
principal signaling pathways implicated in BPD
pathogenesis, indicating for each pathway the
confirmed mechanism, the type and strength of
supporting evidence, and the current status of
therapeutic relevance. This table is intended to
facilitate an explicit transition from descriptive
citation to evidence-based  mechanistic
synthesis.

Table 4 - Molecular signaling pathways in BPD: evidence type, strength, and therapeutic potential

Signaling BPD-specific Evidence tvpe Strength of Therapeutic
pathway pathological mechanism yp evidence potential
Depletion and i
proliferative failure of 2 independent . . Endotracheal
. .| murine BPD models; | High — convergent ;
alveolar myofibroblasts; . L PDGFRa delivery
PDGFRa. / L i scRNA-seq; flow preclinical and
impaired elastogenesis; AT L . rescues BPD
PDGF-A cytometry; clinical clinical genetic . .
secondary VEGF-A . . phenotype in animal
. . SNP data in preterm evidence
suppression leading to . models [41]
. : infants [41,62]
capillary dysplasia
Endothelial apoptosis; Experimental High; direct clinical Targeted VEGF
. o (multiple rodent documentation restoration under
VEGF-A/ reduced capillary density; Sl ; ) . s
. models); clinical available; investigation; dose-
VEGFR2 dysmorphic pulmonary . . . -
microvasculature histopathology of paradoxical risk of | safety data required
fatal human BPD; PH at [65,66]
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VEGF gene supraphysiological
polymorphism levels
studies [44,63,64]
Inhibition of secondary
septation; ECM Experimental
overproduction (collagen (hyperoxia, Systemic TGF-f
I/111, fibronectin); VEGF- | ventilator models); . . blockade risks
S . High — multiple Lo
A suppression; EMT clinical preterm lung impairing normal
TGF-p . - . . convergent -
induction; ATI histopathology; indenendent studies repair; stage-
dedifferentiation; SMAD-pathway P specific targeted
pulmonary arterial SMC | mechanistic studies approaches required
proliferation leading to [45-47,67-69]
PH
Ang-2 upregulation Ang-1
during inflammation . .
2. Experimental supplementation
Ang-1/Ang-2 | destabilizes pulmonary . .
. : . models; limited Moderate explored in
[ Tie2 vessels; pathological . S
. clinical data [50] preclinical models
vascular remodeling [50]
characteristic of BPD
Dysmorphic vascular Experi Moderate — single
Rt . xperimental :
arborization; excessive (murine endothelial- experimental
Notch / DIl4 non-functional capillary specific aenetic approach; clinical Under investigation
branching; impaired P g translation not
. models) [30] .
alveologenesis established
Impaired mesenchymal Experimental
maturation under (neonatal murine
SHH hyperoxia; disrupted - Moderate Exploratory stage
. hyperoxia models)
myofibroblast [48]
differentiation
Di ATII
Wnt / B- regen:esrralut?ctfri('j impaired Low to moderate -
. ST Experimental [52] BPD-specific Under investigation
catenin alveolar epithelial - L
. evidence limited
patterning
Disrupted
IGE-1/ IGE- mechanotransduction in Experimental
1R mesenchymal stromal (mouse BPD model) Low to moderate Exploratory stage
cells; interrupted [51]
alveologenesis
Paracrine anti- Multiple
inflammatory effects; independent S .
mitochondrial transfer; preclinical BPD Ergcllpl_cal. h_|g_h, nghes_t curren_t ]
MSC / MSC- . - ! . clinical: insufficient | therapeutic promise;
attenuation of fibrosis; models; Phase 1/11 !
EV . - o S — Phase 111 data requires adequately
partial restoration of clinical trials in
ARSI . absent powered RCT
alveolarization in neonates ongoing
preclinical models [73]
Discussion mesenchymal cells, compromises capillary
The synthesis of evidence presented in this density and endothelial viability. TGF-p
review supports a hierarchical model of BPD hyperproduction then acts in a downstream
pathogenesis in which attenuation of PDGFRa- amplification  loop, inhibiting  residual
dependent myofibroblast biology represents the myofibroblast function, driving excess ECM
central upstream event. Impaired PDGFRa deposition, further suppressing VEGF-A, and
signaling simultaneously depletes the alveolar inducing ATI cell dedifferentiation. These
myofibroblast pool, arresting secondary processes collectively produce the composite
septation, and through secondary suppression structural phenotype of 'new' BPD. The
of VEGF-A expression in pulmonary convergence of these three pathways, namely
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PDGFRa attenuation, VEGF-A deficiency, and
TGF-B overactivation, across independent
experimental systems and clinical genetic data
provides the highest-confidence mechanistic
foundation currently available in the field.
Critical appraisal of evidence: what is
established, what remains uncertain

A systematic appraisal of the available evidence
reveals substantial heterogeneity in the degree
to which individual pathogenetic mechanisms
have been validated. Three levels of evidence
confidence can be distinguished.
Well-established mechanisms, supported by

convergent  evidence from multiple
independent experimental approaches and
corroborated by clinical data, include

PDGFRa-dependent myofibroblast depletion
as the primary driver of alveolar simplification,
VEGF-A deficiency as the molecular correlate
of capillary dysplasia in fatal human BPD, and
TGF-B hyperproduction as the central pro-
fibrotic and anti-septogenic signal. These
mechanisms are consistently reproduced across
rodent  hyperoxia models, mechanical
ventilation models, genetic knockout systems,
and translational studies in preterm cohorts, and
they constitute the most reliable basis for
therapeutic targeting.

Mechanisms supported by robust preclinical
data but without adequate clinical validation
include lipofibroblast-to-myofibroblast
transdifferentiation as a driver of niche
depletion, disruption of alveolar myofibroblast
clearance as a contributor to fibrotic
remodeling, Notch/Dll4-mediated vascular
arborization defects, and RAM depletion as a
cause of impaired microvascular repair. These
should be presented as probable pathogenetic
contributors pending clinical confirmation in
human BPD tissue or preterm infant cohorts.
Mechanisms that remain speculative or are
supported only by single experimental
approaches include IGF-
1/mechanotransduction-dependent stromal cell
regulation, Wnt-mediated epithelial patterning
disruption in the BPD-specific context, and the
therapeutic role of enhanced intussusceptive
angiogenesis. These require independent
experimental  replication and  clinical
investigation before they can be incorporated
into mechanistic models with confidence.
Critical appraisal of MSC therapy and
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growth factor modulation

Among current experimental therapeutic
strategies, mesenchymal stromal cell and MSC-
derived extracellular vesicle therapy has
accumulated the most consistent preclinical
evidence base. Across multiple independent
rodent BPD models, MSC-based interventions
reduce pulmonary inflammation, attenuate
mitochondrial dysfunction, decrease fibrosis,
and partially restore alveolarization through
paracrine mechanisms including bioactive
molecule secretion and mitochondrial transfer
to injured lung cells [73]. Despite this
preclinical ~ consistency, several critical
limitations preclude clinical adoption. MSC
populations differ across studies in tissue
source, passage number, and preparation
method, making inter-study comparisons
unreliable. The optimal route of delivery,
timing, and dose have not been defined.
Available Phase I/l clinical trial data in
preterm infants are insufficient to draw
conclusions regarding efficacy or long-term
safety. No Phase 11l randomized controlled trial
in BPD has been completed. MSC-based
therapy therefore represents the most promising
direction for regenerative intervention but
requires rigorously designed clinical trials
before implementation.

Direct modulation of the VEGF-A/VEGFR2
axis as an isolated therapeutic strategy is
complicated by the fact that VEGF-A functions
within an extensive intercellular network;
restoration of VEGF-A alone is unlikely to
reconstitute normal vascular development.
Moreover, supraphysiological VEGF
concentrations paradoxically promote
pathological angiogenesis and may exacerbate
pulmonary arterial hypertension.  Direct
pharmacological TGF-B inhibition, while
conceptually attractive, risks impairing normal
tissue repair and immune function, as baseline
TGF-B activity is required for both. Stage-
specific and  cell-type-targeted  delivery
approaches will likely be required for safe and
effective modulation of these pathways in the
immature neonatal lung.

Study limitations

The present review has several inherent
limitations that must be  explicitly
acknowledged. The literature search was
restricted to two databases, namely
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PubMed/MEDLINE and Google Scholar.
Consequently, relevant studies indexed in
Embase, Web of Science, or the Cochrane
Library may have been missed. Second, as an
integrative rather than a systematic review, no
PRISMA-compliant selection flowchart was
generated, no inter-rater agreement for study
inclusion was calculated, and no validated
quality-appraisal instrument such as the
GRADE framework was applied, introducing a
risk of selection bias and potentially
disproportionate  weighting of individual
studies. A substantial proportion of the
mechanistic evidence derives from rodent
neonatal hyperoxia models, which do not fully
recapitulate the multifactorial etiology of
human BPD. The contributions of patent ductus
arteriosus,  nutritional  deficiency, and
epigenetic factors are not adequately modeled
in these experimental systems. In addition,
specific findings established exclusively in
animal models, including PDGFRa
endotracheal delivery, Rapl-dependent
basement membrane formation, and FGF18-
lineage myofibroblast clearance, have not been
validated in human clinical or translational
studies. Finally, the classification of evidence
strength presented in Table 4 reflects the
authors' qualitative assessment and should be
interpreted as a structured framework for
evidence discussion rather than a definitive
formal ranking.

Conclusion.  Bronchopulmonary dysplasia
represents a profound failure of lung
ontogenesis rather than a mere consequence of
external injury. The central structural defects,
namely alveolar simplification and pulmonary
vascular dysgenesis, arise from a coordinated
breakdown of intercellular signaling within the
immature lung parenchyma, in which four
functionally interdependent cellular systems,
including the alveolar epithelium, pulmonary
mesenchyme, vascular endothelium, and
extracellular matrix, fail to sustain their normal
developmental program under the conditions of
prematurity and iatrogenic injury.
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The evidence synthesized in this review
supports a hierarchical model of pathogenesis
in which attenuation of PDGFRa-dependent
myofibroblast biology occupies the central
upstream position, simultaneously driving
alveolar simplification through myofibroblast
depletion and capillary dysplasia through
secondary VEGF-A suppression. TGF-$
hyperproduction amplifies structural
deterioration across all cellular compartments
by inhibiting septation, promoting fibrotic
ECM remodeling, and further suppressing
vascular growth. The pathogenesis of BPD is
therefore not reducible to inflammation alone,
but reflects the inability of the immature lung to
execute and complete its intrinsic
morphogenetic program.

Future therapeutic strategies must address this
intercellular signaling failure in a coordinated
and stage-specific manner. Regenerative
approaches targeting the PDGFRa, VEGF, and
ECM signaling axis hold the greatest promise,
with MSC-based therapy demonstrating the
most consistent preclinical evidence; however,
its clinical translation requires adequately
powered randomized controlled trials. Progress
in this field will ultimately depend on a deeper
understanding of the molecular hierarchy
governing normal alveologenesis and on the
development of therapeutic interventions
capable of reactivating the lung's intrinsic
developmental program in surviving preterm
infants.
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identifiable patient data, biological sampling, or
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Accordingly, ethical committee approval was
not required for the preparation of this work.
Data availability statement. The present
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primary datasets. All data discussed throughout
the manuscript are available in the original
publications cited in the reference list.
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KYKTUIIK KESIHAEI'T TYBEPKVIJIE3/II INIEBPUT JUATHOCTUKACBIHBIH,
KWBIH/IbIFbI
(KITMHUKAJIBIK YKaF1ain)

bumexosa b.H.', Ko:xxadexoBa T.A.', Aam I'.A.', lllykupo6aesa A.C.',
Bekrac AJK.', Caitnay K.K.', Ykcukoai K.K.!

1C M. Acpenouspos amvinoazer Kazax ¥ammuix MeOuyuna ynusepcumeni,
Anmamut , Kasakcman Pecnybnuxacet

Kipicme. Xyxrinik ke3ingeri Tyoepkyne3 (TB) ¢rusuarpnap meH akymiep-ruHeKoJI0TTap YIIH KYp/ei Macene OOk
TaOblIagbl. Bysl Ke3eHe yphIKThl cakTayra OarbITTainFaH UMMYHIBIK Oeitimaeny (T-nmumdounTrepain 6einceHniTiriHig
TOMEH/ICYl) TyOepKyJie3 MpOIECIHIH JKaHIAHYbIHA HEMECE ATUIMSIIBIK afbIMbIHA NI Keayl MyMKiH. [lneBpabik
TyOepKyje3 OKIEICH ThIC TyOCPKYJIC3MiH JKUi Ke3JeCeTiH TYpi OOJFaHBIMEH, JKYKTI oHenaepac OHBIH KIMHUKAJBIK
KepiHici ke0iHe Oeiicnenudukanplk OONbIn Keneni. bynm mMakamaHBIH >KaHAJIBIFBI MEH MPAaKTUKAIBIK KYHIBUIBIFBL -
crnennUKaIbIK Oenriyiepi KOK JKYKTI odenne 3amaHayn HMMYHOIOTHSUTHIK (QuantiFERON) jxoHe MOIEKyNmabIK-
reHeTKabIK (GeneXpert) omicTepai KoJNgaHy apKbUIBl IUIEBPHTTIH TYOCpPKYNE3IiK STHOJOTHSACHIH €pTe aHBIKTAy
KOJITApBIH KOpCeTyiHe.

Kiaunnkanelk skargaiapiH cumarramacbl. [lammment JI., 33 xacra, OipiHmi >kykTimik, 37 amrta Mep3imiHze
Mep3eHTXaHaFa MYpBIH OiTenyi, KypraK »OTell, CHTITy OHE JKAaNIbl ONCI3IIK MarbIMOapbIMEH TYCTi. AJIFaIIKbI
KJIMHUKAIBIK Oaranayna Haykacka <«OKPBU, TpaxeoOpoHXHT» IUarHo3sl KOMbULABIL. AHaMHE3iH TEpPEHAETE TEeKCepy
OapbIChIHAA HAYKACTHIH TYOEpKyJie30€H ayblpaThlH SIKECIMEH THIFBI3 OaiaHbicTa OOJIFaHbl aHBIKTANAbl. DU3UKAIIBI
TeKcepyae aeHe temneparypacet 37,5 °C, caryparust 96% 00bl.

JnarnocTukanbIK 6aranay. Jnarno3abl HAKThLIAY MaKCAThIHIA KSHMICH I 3epTTey sKypri3unai. Coynesik TMarHoCTHKA!
Keyne KybIChiHBIH peHTreHorpadusicel MmeH Y /I3 HoTHKeciHIe cOJl )KaKThl THAPOTOPAKC aHBIKTaNAbl. KoMmmbroTepiik
tomorpapus (KT) conm kakThl KaNIIBIKTaJFaH IUIEBPUT TMEH CO3bLIMAaNbl OpPOHXUT KOPIHICIH KepPCeTTi.
MukpoOHonoTHsIIBIK  3epTTey: KaKBIpbIKTBI OaKTEepHOCKONMSIIBIK JKOHE MOJEKyJIanblK-rTeHeTHKaNbK (GeneXpert)
3epTTey HOTIXKenepi Tepic Oonmbl. MMyHONOTHSIIBIK JAuarHocTuka: TyOepKkyne3 TpoleciHe HeTisri Kymik
QuantiFERON TecTiHIH OH HOTHXKECIHEH KeiiH TybHAanel. MHBa3uBTI quarHocTuKa: [IneBpanbIK MyHKIHS JKacallbll,
975 w™n cepo3mbl CYWHIKTBIK anmblHABL. CyHbIKTBIKTEL  GeneXpert MTB/RIF omicimen 3eprrey OaphICBIHOA
Mycobacterium tuberculosis JITHK-cpI aHBIKTaIBIIT, AHATHO3 TYIKUTIKTI JONEIICHII.

Emaey TakTukacel sk9He 0ocaHabIpy. KoHcHanyM mmemiMiMeH NalMeHTKe KemeH i (aHTHOaKTepHaibl, TOPMOHAIIIBI
JKOHE KaKbIPBIK TYCIPETiH) Teparnus TaraibIHIaNIbl. AKYIIEPIIiK TAKTHKA PETIHAE YPHIKTBIH KETUIYylH €CKepe OTBhIPHII,
38 anrazma 6ocanyapl MHIYKLUsIAY (OKCHTOLMH) YKOHE KYLIEHY KEe3€HIH KbICKAapTy VIIIH BaKyyM-dKCTPAaKLHUs d/ICiH
KOJIIaHy TaHAaJ/Ibl.

Hotumkenep :koHe 6akpuiay. Canmarsr 3822 r, Anrap mkajiacel OoibiHIIa 7-8 OAIABIK Tipi ep Oaia qJyHUere Kesi.
bocanraHHaH KEWIHr YINIHIII TOYJIKTE aHACHIHBIH JKaFlaibl TYpaKTalFaH COH, OJ CHEUU(UKaNbIK eM ajy YIIiH
Y ITTBIK FRUTBIME (DTU3HOITYTIEMOHOJOTHS opTanbibiHa (¥FDIIO) aybICTHIPBUIIBL.

Tankpuiay. By xargail TyOepKyines3ik IDICBPUTTIH KYKTUTK Ke3iHIETi «MacKalaHFaH» aFbIMBIH KepceTeni. Herisri
JIMarHOCTHKAJIBIK KUBIHIBIK — KaKbIPBIKTa MHKOOAKTEpHsIapAbIH OO0NMMaybl >KOHE KIMHHUKAJIBIK Oenriiepain
KapamaiibiM OponxuTke YKcacTeiFbl. KT koHe VY/I3 meBpajga CYHBIKTBIKTHI aHBIKTaFAHBIMEH, ATHOJIOTHUSICHIH
HakThUTayaa QuantiFERON cerHaMackl MeH TuieBpa CYHBIKTHIFBIHBIH GeneXpert Tamaaysl MIENIyIi pell aTKapabl. by
MYJIbTHINCIUIUTHHAPIIBIK TOCUIAIH MaHBI3AbUIBIFBIH JQJIEIICH]II.

KopbiThinabl. JKYKTimiK Ke3iHAe HaMblFaH IUICBPUT (TU3HOIMYIBMOHOJIOITAD MEH aKyIIepiepleH >KOFapbl
KIIMHUKAJBIK CaKTBIKTBI Tajam eTedi. MUKpOOHONOTHSUIBIK 3epTTeYIepiH Ce3IMTAIIBIFBl TOMEH OOJFaH JKarmania,
IUIEBPa CYHBIKTHIFBIH MOJICKYJIAIBIK-TeHETUKANIBIK JJIICTIEH TEKCepy JHArHO3/lbl YaKThLIbl KOIOFA JKOHE aHa MeH Oana
YIIiH KOJAHIIbI TIEpUHATAIIBIK HOTHXKETE KOJI KETKI3yre MyMKIHJIIK Oepe/ti.

Tyiiinai ce3nep: Tyoepkynes, mieBpuT, KykTimtik, QuantiFERON, GeneXpert, 6ocany.
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CJIOXXHOCTU IMATHOCTUKU TYBEPKVYJIE3HOI'O IIVNIEBPUTA
Y BEPEMEHHBIX
(KTMHUYECKUH CiTydaid)

bumexosa b.H.', Ko:xxadexoBa T.A.', Aau I'.A., lllykupo6aeBa A.C.', bekrac A.JK.', Cailiay
KK, Ykenkoail K.OK.!

'Kazaxckuii nayuonansuviii meouyunckuii yuueepcumem umenu C.J1. Acghendusipoea,
2. Anmamul, Pecnybnuxa Kazaxcman

BBenenmne. Tybepkynes (Th) Bo BpeMsi 6epeMeHHOCTH SBISETCS CEPbE3HON MPOoOIeMOoit st PTU3NATPOB U aKYIIEPOB U
ruHeKonoros. Ha 3ToMm a3rame MMMyHHas amanTanysi (CHWKEHHE aKTHBHOCTH T-IMMQOIMTOB), HalpaBlCHHAs Ha
COXpaHEHHE IUIOAA, MOXKET NPUBECTH K aKTHUBHM3ALMHM WIM aTHIIMYHOMY TEUEHHUIO TyOepKyJIe3HOro mporecca. XOTs
IUIEBPANIBHBIN TyOepKyJie3 sBIseTcss Hanboiee pacpoCcTpaHeHHOH (POPMOii BHEJIETOYHOTO TyOepKyJie3a, y OepeMeHHbIX
€ro KJIMHUYeCKas KapTHHa 4yacTo HecrienuduiHa. HoBU3HA U mpakTHYecKast IECHHOCTh ATOH CTaThU 3aKIII0YaeTCsl B TOM,
YTO OHA MOKAa3bIBaeT CHOCOOBI PAaHHETO BBIIBJICHUS TYOEPKYJIE3HOH 3THOJIOTHH IUIEBPUTA C MOMOMIBIO COBPEMEHHBIX
nmmyHosorndeckux (QuantiFERON) u monexynspHo-reneTnueckux (GeneXpert) METo10B y OepeMEHHOM KEHIINHBI
0e3 crienu@UIeCKUX CUMITOMOB.

Onucanne KIuHUYecKoro ciayydas. [lammentka /1., 33 roma, mepBas GepeMeHHOCTH, B CPOK 37 HEIeNb IOCTYIIIA B
poIioM C KamobaMH Ha 3aJ0KCHHOCTh HOCA, CYXOH Kalllenb, OABINIKY M o0myro cmabocts. Ilpm mepBuuHON
KIMHAYECKOH OICHKe MaIeHTke Opm1 moctaBieH amarHo3 «OPBU, TtpaxeoOpomxuty. B xome yrayOimeHHOTO
oOcneoBaHMsT aHaMHE3a YCTAHOBJIEHO, YTO MAIMEHT HAXOMWICS B TECHOM KOHTAaKTe€ C CECTpoH, OOJIbHOM
TybOepkyne3om. [Ipu puznkaapHOM 00CIeI0BaHNT TeMIIepaTypa Tena coctaBisiia 37,5 °C, carypanms-96%.
Junarnocruyeckasi onenka. C [eiplo YyTOYHEHHS AMarHosa ObUIO MPOBEICHO KOMIUIEKCHOE MccienoBaHue. JlydeBas
JMUArHOCTHKA: peHTreHorpadus rpyaHoil kinetkn W Y3 BBUIBIIH JICBOCTOPOHHHUI Tuaporopakc. KommbroTepHas
tomorpadus (KT) mnokazana KapTUHY JICBOCTOPOHHEIO MEIIKOBATOrO IUIEBPUTA M XPOHMYECKOTO OpOHXMTA.
MHUKpOOHOJIOTHYECKOE  HMCCIICAOBAHUE:  PE3YJIbTaThl  OAKTEPHOCKOIMYECKOTO ¥ MOJIEKYJISIPHO-TE€HETHYEeCKOTO
(GeneXpert) wuccienoBaHusi MOKpPOTHl OBUIM OTPHLATENBHBIMH. VIMMyHONOTrMuYecKas JAWarHOCTHKA: OCHOBHOE
MOJIO3pEeHNe Ha TyOepKYJE3HBIH INPOIEeCC BO3HUKIO MOCHE IMOJOXUTEIbHOro pe3yibraTa Tecta Ha QuantiFERON.
VHBa3uBHasE TUAarHOCTHKA: CAENaHa IUIEBpalIbHAs IMyHKIUS W MOIXydeHO 975 M cepo3HOH *kuakocTu. MccimenoBaHue
xunkocta meronom GeneXpert MTB/RIF Bersieuo JJHK Mycobacterium tuberculosis, 1 Auarao3 OblT OKOHYATEIHHO
JIOKa3aH.

TakTuka JiedeHHsT W pojaopa3pelleHusi. PemieHMeM KOHCHJIMYyMa TAlMEHTKE Ha3HaueHa KOMIUIEKCHAs
(anTHOaKTEpUANIbHAS, TOPMOHAIBHASL M OTXapKHBaloOIas) Tepanus. B kayecTBe akymepckod TaKTHUKH OBLIO BBHIOpAHO
UCTIONIb30BAaHUE METOJ[a BAaKyyMHOHN SKCTPaKIMHU JUT MHAYKIMH POJIOB (OKCHTOLIMH) Ha 38 Hexee.

Hcxoaw! m HaOa0aeHne. Ponucs xnBoi Manpuuk BecoM 3822 r, 7-8 6amutoB no mkane Anrap. ITocne crabunmzanuu
COCTOSIHUSL Marepu Ha TpeTbUM CYTKM I[IOCIE€ pONOB €€ InepeBeau B HanuoHaubHBII HayyHBIH LIEHTP
¢rrznonynsmononorun (HHI®) ais nonyuenus criennpuueckoro JeYeHusI.

O6cy:xaenne. DTO COCTOSIHME YKa3blBaeT Ha «3aMAaCKMPOBAHHOE» TEUEHUE TyOEpKYJIEe3HOTO IUIEBPUTAa BO BpeMs
oepemenHOCTH. OCHOBHOM JMarHOCTUYECKON MPOOIIEMOH SIBIISIETCS OTCYTCTBHE MUKOOAKTEPUi B MOKPOTE M CXOZCTBO
KJIMHUYECKHUX TPU3HAKOB ¢ NpocThiM OponxutoM. XoTst KT u Y3U BbIsBUIM KUIKOCTH B IuieBpe, TecT QuantiFERON
U aHaNW3 IUIeBpaIbHOM >kunkocTH GeneXpert ChIrpaiii pellaonlylo poib B YTOUHEHHH STHOJOTHH. DTO JOKA3bIBAET
B)XHOCTh MEKANCIHUIUIMHAPHOTO TOAXO0/1a.

3akurouenue. [IneBpur, pasBuBIIniics Bo BpeMsi O€peMEHHOCTH, TpeOyeT BBICOKOH KIMHUYECKOH OCTOPOXKHOCTH CO
CTOPOHBI (PTH3MOITYJIBMOHOJIOTOB M aKymIepok. [Ipyn HU3KOH 4yBCTBUTEIEHOCTH MHKPOOHMOJIOTMYECKUX HCCIICTOBAHUH
MOJIEKYJISIPHO-TEHETHUECKOE HCCIII0BAHUE TUIEBPATBHON KUAKOCTH T03BOJISIET CBOEBPEMEHHO NOCTABUTH JHArHO3 M
JIOOHUTBCS OIArONPHUSATHOTO JUIS MaTepy U peOeHKa MepUHATAIIBHOTO Pe3yIbTaTa.

KiroueBble ciioBa: TyOepKkyiies, ieBpur, bepemernocts, QuantiFERON, GeneXpert, possl.

DIAGNOSTIC CHALLENGES OF TUBERCULOUS PLEURISY DURING PREGNANCY
(aclinical case)

Bishchekova B.N.', Kozhabekova T.A.', Ali G.A.', Shukirbayeva A.S.!, Bektas A.Zh.!, Sailau

Zh.Zh.', Uksikbay K.Zh.!
!Asfendiyarov Kazakh National Medical University, Almaty, Republic of Kazakhstan

Introduction. Tuberculosis (TB) during pregnancy is a serious problem for phthisiologists, obstetricians, and
gynecologists. At this stage, immune adaptation (a decrease in the activity of T-lymphocytes), aimed at preserving the
fetus, can lead to an activation or atypical course of the tuberculosis process. Although pleural tuberculosis is the most
common form of extrapulmonary tuberculosis, in pregnant women, its clinical picture is often nonspecific. The novelty
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and practical value of this article lie in it’s showing ways to detect the etiology of pleurisy in pregnant women without
specific symptoms early using modern immunological (QuantiFERON) and molecular genetic (GeneXpert) methods.
Description of the clinical case. Patient D., 33 years old, first pregnancy, was admitted to the hospital at 37 weeks with
complaints of nasal congestion, dry cough, shortness of breath, and general weakness. During the initial clinical
evaluation, the patient was diagnosed with acute respiratory viral infections and tracheobronchitis. During an in-depth
medical history examination, it was established that the patient was in close contact with a sister with tuberculosis.
During the physical examination, body temperature was 37.5 °C oxygen and saturation was 96%.

Diagnostic assessment. To clarify the diagnosis, a comprehensive study was conducted. Radiation diagnosis: chest X-
ray and ultrasound revealed a left-sided hydrothorax. Computed tomography (CT) showed a picture of left-sided baggy
pleurisy and chronic bronchitis. Microbiological examination: the results of bacterioscopic and molecular genetic
(GeneXpert) sputum examination were negative. Immunological diagnosis: the main suspicion of the tuberculosis
process arose after a positive test result for QuantiFERON. Invasive diagnosis: a pleural puncture was performed, and
975 ml of serous fluid was obtained. A GeneXpert MTB/RIF examination of the fluid revealed Mycobacterium
tuberculosis DNA, and the diagnosis was definitively proven.

Tactics of treatment and delivery. By the decision of the consultation, the patient was prescribed complex
(antibacterial, hormonal, and expectorant) therapy. The use of vacuum extraction for labor induction (oxytocin) at 38
weeks was chosen as an obstetric tactic.

Outcomes and observation. A live boy weighing 3822 g, 7-8 points on the Apgar scale, was born. After the
stabilization of the mother's condition on the third day after giving birth, she was transferred to the National Scientific
Center of Phthisiopulmonology to receive specific treatment.

Discussion. This condition indicates a "disguised" course of tuberculous pleurisy during pregnancy. The main
diagnostic problem is the absence of mycobacteria in sputum and the similarity of the clinical signs to those of simple
bronchitis. Although CT and ultrasound revealed pleural fluid , the QuantiFERON test and GeneXpert pleural fluid
analysis were crucial in clarifying the etiology. This proves the importance of an interdisciplinary approach.
Conclusion. Pleurisy that develops during pregnancy requires high clinical caution on the part of
phthisiopulmonologists and midwives. With the low sensitivity of microbiological studies, molecular genetic
examination of pleural fluid anables a timely diagnosis and a favorable perinatal outcome for mother and child.

Key words: tuberculosis, pleurisy, pregnancy, QuantiFERON, GeneXpert, childbirth.

Kipicne. XXykri oiiennepaeri tyoepkysies (Th) cumarTaiaapl, OYJI IUieBpa CYHBIKTHIFBIH
Ka3ipri 3aMaHfbl (TU3UOITYIEMOHOJIOTHSIAFbI OAKTEPUOCKOMHSUIBIK, KYJIbTYpPAIbIbl  KOHE
©3eKT1 MacesesepIiH O0ipi Oonbln Kana oepesi. MOJIEKYJTaJIbIK-TeHETUKAIIBIK oliCTEepMEH
byn wmocene tyOepkyne3miH oii e ©3€KTi 3epTTEYAIH JTUArHOCTUKAIBIK KYHIBUIBIFBIH
MHOEKIMSIIBIK ~ aypy  OONBIN  KalybIMEH, aiitapipikTaii  Temenaereni  [4,6].  XKykri
OKIIEIEH ThIC TYPJEPIHIH KHUUICYIMEH >XOHE HayKacTapzia JINarHOCTHKAJIBIK yaepic
epTe  JOMarHOCTHKAJaFrbl  KUBIHIBIKTAPMEH COyJIeNiK 3epTTey OICTEpiH KOJJaHyIdaFbl
OaiinanbicThl. JKYKTUIIK KE3€HIHIE YPBIKTHI HIEKTEYJIEPMEH  KOHE  YPBIKKA  BIKTHMAJ
cakTay MaKCcaThIH/Ia KaJIBINTacaThIH KayinTepJi ecKepe OTHIPHIN, WHBA3HUSIIBIK
UMMYHJIIBIK Oeilimaeny TyOepKkysesre Kapchl JIMarHOCTHKANBIK IlIapajlapFa KepCeTKIIITEPIl
WMMYHBIK JKayarTblH TAIMIUTITIH KaTaH Oarajay KaXeTTUIITIMEH KypaelieHe
TOMEHJIETyl MYMKIiH, COHBIH caJJapblHaH tyceni [1,5]. Kasipri mepekrep craHIapTThl
WH()EKIMSIHBIH ATUTUSIIBIK HEMECE KaCBhIPBIH WHBA3MACHI3  JIMAaTHOCTUKAIBIK  OMICTEPJIiH
arbIMbl KOHE aypyAblH KeIl aHBIKTAIybl Tepic HOTHXKeNepl IUIEBPANbIK 3IKCCYIATTHIH
Oalikamaabl [1,2]. Kykri  oltennmepaeri TyOEpKYJEe3/IiIK ATHOJOTHUSACHIH TOJBIK >KOKKa
TyOepKyne3liH  KJIMHUKANbIK  KepiHicTepi HIBIFapMaiTeIHBIH  Kepceteni [4,7]. Ockiran
keOiHe OelicrienuuKanbplK cUmarra OOk, OailTaHbBICTHl (PTU3UOMYIBMOHOJIOT JOPIrepIiH
KYKTUTIKTIH ~ (U3HONOTHSUIBIK ~ aFbIMBIHBIH KIMHUKAIBIK ~ TOKIPUOECIHIE — KIMHHUKAIBIK
HEMece KYKTUTIKIeH OallaHbICTBI eMec Oacka JKOHE PEHTTCHOJIOTUSUIBIK Oaramaysbl, IJIeBpa
aypynapiablH Oenrijepi peTiHzae OarajaHysl CYMBIKTBIFbIHBIH OMOXUMUSIIBIK
MYMKIiH, OYJI IMarHOCTUKAJIBIK KaTENIKTep MEH KOPCETKIIITEPiH Tanaaysl JKOHE
eMJICY/TiH Kelll OacTally KaymiH apTTeipaisl [3]. TyOepKynesre KyAiK caKTaldFaH JKarjaiia
[IneBpamblk  TyOepKyne3  OKIEACH  ThIC TieBpa OHMOTICHSCHIH HEeMece
TyOepkyne3niH Oip Typi OosbIn TaOBLIABI BUJICOTOPAKOCKOIUSHBI KAMTHTBIH KEIICH/II
KoHE Ko0OIHEeCe DKCCY/IaTUBTI TJIEBPUT TYPIHJIE JTUArHOCTUKAJIBIK TOCUI €peKIle MaHbI3Fa He.
kepiHic Oepeni. TyOepkymne3mik TIIEBPaIbIK ATanFaH oficTep TUArHo3/bl MOP(OIOTHSITBIK
IKCCYHaT, OACTTe, IUIeBpa CYHWBIKTHIFBIH/IA TYPFBITAH  pacTayablH ©H  aKIapaTThIK
MUKOOAQKTEpUsIIap  CaHBIHBIH  a3/bIFBIMEH JKOJIIapbl peTiHIe KapacThipbuiaasl [5,8].
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Omuxanvly  acnekm. IlallUGHTTEH  OHBIH
KIIMHUKAJIBIK JKaFJadblH, 3epPTXaHAIbIK JKOHE
WHCTPYMEHTANABl  3€pTTEy  HOTHKENEpiH
MEIMIMHAIBIK MaKcaTTa FhUIBIMHA OachblIbIM/IA
Kapusutayra kazbamia axnmapaTTaHIbIPbUIFaH
KeJniciM aibIHabpl. Makaiiaza malueHTTiH KeKe
0achlH aHBIKTAWTBHIH JAepeKTep (aTbl-XKeHi,
HAKThl MEKEH)Kalbl) KOPCETIIMEreH, OapIibIK
aKnapar KYNFSUTBUIBIK PUHIMIITEPIHE COlKec
KOATaIFaH. By )KyMbIC KJIMHUKAJIBIK OaKbLIay
OonpIll  TaObUIAABl  JKOHE  CTAHIAPTTHI
MUarHOCTUKAa MEH eMJlley  XaTTamajapsl
mIeHOepiHAe O KYPri3UIreHIIKTeH, KepriliKTi
ATHKAIBIK KOMHUTETTIH apHalbl MaKyJIAaybl
Tajgan eTuIMesl.

KanHMKAIBIK SKaFIalIbIH CHNATTAMACHI.
Haykac JI., 33 >kacta, mnep3eHTXaHaHBIH
KaObuTay  OesiMiHe KYKTUTIKTIH 37-
anTacbigaa No5 KanalblK IEep3eHTXaHAHbBIH
KaObUIIay O6TMIHE KEIel JKIpAeM KeriMeH
KETKIZUIII. Tycken Ke3Jeri HeT13r1
IIaFBIMJIAPBL.  THIHBIC  aNyJbIH KUBIHIAYBI
(eHTIry), KYpFaK eTell, MYpPbIHHBIH OiTemyi
KOHE aWKbIH oNCi3miK. Aypy TapuXbIHAH
Oenrini Oonranpgaid, Oyy Oendriiep MalUeHTTI
TOPT KYH OOWBI MasajaraH, ajaiijga on e3
OeriHIIe eM KaObL1/1aMaFaH. Omip
aHaMHe3iHJe  TyOepKyne30eH  aybIpaThlH
onKeciMeH O1p Yiiaie TYpaThbIHbI aHBIKTAIIbI.

OOBEKTHBTI Kapay Ke3iH]1e TAIUeHTTIH JKaJIITbl
JKaraaibl MHTOKCHKAIIUS Oenrinepine
OaliTaHBICTHI OpTallla AYBIPJIBIK JPEKECIHIIE
nen Oarananzsl. Jlene Temnepatypacst 37,5°C-

Ka neiin KOTEPITEeH. OxneHi
ayCKyJIbTalUsIIay Ke3iHmae TBIHBICHIHBIH
KATKBUIBIFBI  OaliKamapl, Oipak ChIpbUIAAp
ectinMeni, cartypamus 96%  neHreiinae

17.10.2023x.

rOCl'[HTaJ'II/BaLH’[H , HarbIMIap/abl Tajjaay.

JKPBU kyniriven em 6actay.

18.10.2023.
Penrren, Y/I3, KT xoHe ¢pru3naTp KeHeci.
T'uapotopaxc anbiKTanael, OAPHT-Ke aybICTHIPY.

19.10.2023x.
KaxpipsikTsl GeneXpert-ke TanceIpy.
Hotmxe — Tepic. bakrepuanasl TepanusHbl TY3€Ty.

20.10.2023x.

Pecny6nukansIK AeHreiaeri TeneMeInnuHa.

IMynKims skacay kKoOHE HMMYHOJIOTHSUIIBIK TECT LISIiMi.

21.10.20235.

IMemmrymi kyn: ynkuus xone QuantiFERON.
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O6ongpl. bactamkpl Ke3eHIErT KJIMHUKAIBIK
KOpIHIC JKYKTI oHenaepae Xul Ke3/IeceTiH
«TpaxeoOponxurneH  ackpiaraH  JKPBU»
JIIMAarHO3bIH KOIOFa HeTl3 00JIIbI.

Axywepnix cmamyc: Im menbepi 105 cwm.
Katep TyOiHiH OwuikTiri 35 cMm. YPBIKTHIH
6omkamael canmarsl 3500 + 200 r. XKateip
mmiHi  OOMJBIK, OBOMATEI, KYKTLITIK
Mep3iMiHe CoWKec. YPBIKTBIH OpHAJacybl
OOMJIBIK. ¥PBIKTBIH Kellyl 6acbiMeH, 0achl Kimii
xambac KipeOepiciHiH YCTiHJE OpHaJACKaH.
¥PBIKTBIH JKYPEK COFBICHI aHBIK, BIPFAKTHI,
MuHyTbIHa 140-145 per, KiHAIK OeHreWiHEeH
TOMEH ThIHJIaJ1a]Ibl.

Kpmanteik  3eprrey: Kemman —Oocanbaran
omenre ToH. JKarblp MOWHBI apTKa Kapai
BIFBICKAH, Y3BIHABIFBI 2,5 CM, IIETKI OeIiKTepi
xyMmcaprad. CbIpTKbl epHey | caycak YIIbIH
OTKi3e/i, IMKi epHey XKaOblK. ¥PBbIK KaOBIFBI
OyTiH. ¥pBIKTBIH Kenyi OackiMeH, Oachl Kimii
xkambac kipeOepicine Tipemn Typ. YKambac
Mmyiicine kon okermedal. Kimi  sxambac
KYBICBIH/IA 9K30CTO3/1ap aHBIKTAIIMAMIbI.
JlnarHocTUKAJBIK i3/IeHic JKoHe IleliM
Ka0dbL1/1ay JIOTHKACHI

Coynenik  ouaenocmuxa  JHcone  KyOikmiy
myvinoaysl. CTaHIAPTTHI TEKCepy OapbICHIHAA
KYpri3uiren Keyze KYBICBIHBIH
peHTreHoTpadusIChl KYTIETreH HOTHXE Oepi:
COJ KaK OKIene THIPOTOPAKC aHBIKTAJIBI.
byn xarnait yneTpagasiObIcThIK 3epTTey (Y 3)

xoHe KommbiloTepiik  Tomorpadus  (KT)
apkputbl HaKTBbUIAaHABL. KT KOPBITBIHABICH
OOlBIHIIA  COJ  JKaKTa  «KAMIIBIKTAJFaH

TUIEBPUTY» KOPIHICI CHTIATTAJIIBI.

Jluarno3 pacranust: [Inespaga MBT JIHK-cbl TaGbu1b1.

Juarpamma 1 - KilmHUKAIIBIK JKaFJaiIbIH 1aMy JHHAMHUKACHI
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OxurajapabiH XPOHOJOTHAJIBIK Ti30eri

26.10.2023x. 12 car 00 MuH XYKTI oHeNIiH
OCJICeHII TOJIFAKCHI3, Cybl KeTTi. JKYKTUIIKTIH
38 anta 2 xyHi. Mep3iMiHeH OypbIH KaraHaK
CYBIHBIH KapblIybl MEH AKCCYIATHBTI
IeBpUTTI  eckepe oTeipbin, KP JICM
26.05.2023x. Nel81 «Mep3zimiHeH OypbIH
KaFaHaK CYBIHBIH JKapbUTYyb» KIMHUKAIIBIK
XaTTaMachbl OoIBIHIIIA, KOJIAMJIBI
MEePUHATAIIBIK ~ HOTIDKEre KO KETKI3y
MakcaTbIHJIa O0caHyabl OCJICeH/II TaKTHKaMeH
xyprizyre aysicTeippulpl.  «KP  JACM-HIiH

13.01.2023x. Nel77 «bocanypl
WHIYKIUAJIAY»  KIMHUKAIBIK — XaTTaMachlHa
xoHe  13.01.2023x. Nel77  «bocanynbl

KYPTri3y» KIMHHUKAIBIK XaTTaMachblHa COHKEC)»
26.10.2023x. carat 12:00-gen Oacram >KYKTi
oeN/IiH  aKmapaTTaHIBIPBUIFAaH KeTiCiMiMEH
O6ocanynel bIHTadaHaplpy Oactamasl: 5 Xb

(OTV3VONYAbMOHONOrHA 2%

BocanynsiH 1 Ke3eHiHIe aybIPCHIHYIBI a3alTy
MaKCcaThIH/Ia MUY PATHIBI aHecTe3us
»KacaJbIH/IbI.

26.10.2023x. 21 car 15 MuH KYlIeHY Ke3€HIH
OongpipMay  YIIIH  BaKyyM  JKCTpaKIUs
omicimen Oocany okyprisinmi. 21 car 20
MHUHYTTa BaKyyM JKCTPaKTOPIbIH KOMETiMEH
Kelen HWHCTpYMEHTaIAsl OocaHy  OOJbL.
JKerinren Tipi, ep KBIHBICTBI YPBIK, CAJIMAFbI -
3822rp, Goitel — 56 cMm, Anrap OoiibiHIma 7-8
OayutMeH AyHHMere Kenml. bocaHymaH KeuiHTri
KE3eH/Ie HOPECTEHIH JKaF1aibl
KaHaFraTTaHAPJIBIK Jien OarajiaHIbl, aHACHIMEH
Oipre OakpuTaya OOJIBI.
29.10.2023x. manueHT
YIIiH ¥ ITTBIK
(TU3UOITYTIBMOHOJIOTHSUTBIK
(¥F PO -ra) aybICTBIPBUIIBL.
Jlabopamopivi- uHcmpymenmanovl 3epmmey

crienupUKaIbIK eM
FBUIBIMU
OpTaJIBIKKA

okcutorH + 500,0 M1 QU3MONOTHSIBIK Hamuoicenepi.
EpITIHIIl KOKTaMmblp IlIiHEe, MUHYThIHa 4 Kinnanko-3epTXaHalbIK KOPCETKIMTEPAiH
TaMUIbl KBUIAAM/IBIKIIEH SHT131I111. CaJIBICTBIPMaJIbI Kecreci
Kecre 1 - XKamms! kan tangayst (OKKT)
Kepcerkim 17. 19. 20. 21. 22, 23. 24, 25. 26. 29.
10 10 20 10 10 10 10 10 10 10
I'emoro6uH (/1) | 96 89 91 93 93 97 98 96 105 90
Jeiikouut (10%n) | 9.4 9.1 9.0 9.2 8.9 7.8 8.4 8.6 8.1 8.9
Spurpout 3.68 3.75 3.54 3.91 3.61 4.12 3.80 4.12 4.02 3.80
(10'%/x)
TpomOouut 466 488 426 398 404 409 403 - 346 403
(10%x)
Tematoxpur (%) | 29.2 | 296 | 28.3 | 30.7 | 288 |323 |301 |326 |3L9 |301

1-kectere colikec, HayKacTa alKbIH
JICUKOIIUTO3 OaliKaaIMapl, JIEUKOLUTTEP
JEHTel KaJbIThl IIeKTe cakTanabl (7,8—
9,4x10°/m). CoHbIMEH KaTap TPOMOOLHUTTEP
caHbIHBIH ~ 488x10°/m  nmeifin  KoFapbLIaybl

Kecre 2 - buoxumusuislk KaH Tanaays (BXT)

pPEaKTHBTI TPOMOOIMTO3 peTiHAe OaralaHblIIl,

KaObIHY MPOLIECiHIH OenceHalNIriMeH
OailmaHplcTel 0Oyl MyMKIH. ['emMornmoOun
nenreiti  89-105 1/n  apanbirbiHAa, Oy

KYKTUTIK KE31H/IeT1 aHEMHUSIFa COMKEC KeJeIl.

Kepcerkir 17.10 | 19. 20. 21. 22. 23. 24, 26.

10 10 10 10 10 10 10
CPB ur/min - 56 54 46 46 38 32 24
YKanmer 6emok (1/1m) 61 56 50 58 59 62 65 69
AJIT (En/m) 18 19.2 20.8 28.8 26.4 24.2 25.0 26.6
ACT (En/m) 17.3 | 22.0 29.5 38.0 34.6 29.6 32.4 39.5
Kpearunun 89 78 82 79 75 75 80 81
MMOJTB/JT

@TU3NOMYNIbMOHONOT WA
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No2 Kecre OoibiHIIa KaOwiHY Oenrici C-
peakTuBTI OenoK KoFapbutaybl (56 HI/miT)

JKOHE JKaJIIIbI 0elIoK Oacranksiia
temenaeyimen (50r/m) Oaiikanmaapl. JKammsl
39p TaIaybl MEH Koaryjorpamma

JTUHAMUKaJa aybITKYChI3 OOJIbI.

Backa uHCTpyMeHTa /bl 3epTTeEyjiep MeH
Adpirep KOHCYJIbTALMAIAPbI

¥poik Tambipaapeiabiy Y3 18.10.2023%:.:
KopbITbIH b ¥ phIK-TUIallEHTapIIbIK KaH
arpIMBIHBIH 1B mopexenm Oy3butbichl. JKaThIp-
TUTAIICHTAPJIBIK KaH aFbIMBbI — OY3BIIBICCHI3.
Dxokapauorpadus 18.10.2023x%.:
Kopeireiaaer:  Konka kenelimereH. JKypek
KYBICTaphl KEeHeWMereH. MuoxkapaThIH
AKUBIPBLTY KaoineTi KaHaraTTaHAPJIbIK.
Kaknakmanap 3akpiMaaiMmaraH (MHTaKTThI).
Keprimikri KUBIPBLTY OY3bUTBICTaPHI
aHBIKTAJIFaH HKOK. DKCCyaaTuBTi
MEPUKAPUTKE TOH JIEPEKTEP aHBIKTAIFAH KOK.
DKCCyAaTuBTI TIJIEBPUTTIH axobenriepi
AHBIKTAJIBI.

OTusuarp kereci 18.10.2023x.: luarnos: Con
KaK ~ OKCCyNaTHBTI  IUIEBpUT  Oenrici3
ATHUOJIOTUSIMEH. 3epTTey JKOCTIAPBI:
KakbIpbIKTHI Tasgay — MTB Xpert MTB/RIf,
Coxn xak 1mieBpa KybIChIHBIH Y J13.

Kapmuonor keneci 18.10.2023%.: [duarnos:

Cunyctsl TaXUKapAUs. ¥ ChIHBICTAp:
[1cMX0IMOIMSITBIK, KYKTEMENEp/IeH, YIHKbIHBIH
KETICIIeYy1HEH, KO3y, cTpecc XKOHE

AMOITMOHAIJIBI KEPHEYEH ayiak 0o0iy. Y HKbI
MEH KYH TOpTiOiH cakray. IlneBpa KybICTapblH
VY13 apkpuibl OakbLIay.

TepaneBr xkeneci 18.10.2023x.: JluarHos:
XKenen Oponxut — epury catsichinaa. TXK — 0—
1 nmopexeni. Kenin  nmopexeni  Temip
TaNIIbUIBIFBl  AaHEMUSICHI. ¥ CHIHBUIFAH €M
amnuiunH 1000 Mr MeniepiHae TOyIiriHe
4 per 3 kyH OOibl koHEe aMOpokcon 15 mr
MeJIIepiHe Toylirine 3 per 5 KyH Ooiibl
TaralbIH Qb

®rtusuatp keneci 19.10.2023x.: {narnos: Con

JKaK AKCCYIaTUBTI TJIEBPUT Oemnrici3
stuonorusiMmer. TXK O (mem amysl KaibIIThI).
Oxrene  akTUBTI  TyOepkyne3  Oenriiepi

aHBIKTAIIFaH JKOK. ¥chIHbIcTap: Keneci 2 anTa
IIIHAE IUarHOCTHKAIBIK —Tajjay/Kaaaraiay
KYpTizy. Katitanan pEHTIreH xKacay.
BponxockonusnblK Tekcepy. Y CBIHBUIFAH €M:
JeKCaMEeTa30H &8 M, IePTPUAKCOH IKOHE
kiekcad 0,4 MT TepiacThl €HT13y KOCBUIIBI.
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TepameBt xeneci 19.10.2023x.: Jmaraos:
XKenen OpoHXUT. DKCCYAAaTUBTI IUIEBPUT
oenrici3  atuosorusiMeH. JKeHUT —mopexxeri
TEMIp TaIIIbUIBIFBl aHEMHUSICHI.

IlneBpa xoHe TMeBpa KybICHIHBIH Y /I3
20.10.2023x.: Kopbrteiaasl: Con  KaKThI
THAPOTOPAKC.

¥poik tameipiapsiaeie Y30 20.10.2023x.:

KopeiTeiHapl:  ¥pBIK-TUIAICHTAPIIBIK ~ KaH
arpIMbIHBIH 1B mopexeni  OY3BUIBICHI
aHpIKTadFaH.  JKaTeIp-TUTalleHTapibIK  KaH

arbIMBI CAKTAJIFaH.
Omnxomnor keHeci 20.10.2023:x.: {uarnos: Con

KaK ~ OKCCyIaTHBTI  IUIEBpUT  Oenrici3
sTuonorusiMeH.  TyOepkyne3mi  IIeBpUT?
Me3zorenuoma? ¥ceiabICTap: [Tnespa

CYMBIKTHIFBIHBIH OHKOLIUTOJIOTHSIIBIK 3€PTTEYI.
Topakaiib/ibl OHKOXHPYPITIEH KEHEC.

20.10.2023x. Koncunnym KOPBITBIH/IBICHI:
JKykTimikTi opi Kapail Kypri3y TaKTHKAChIH,
OocaHABIpY onici MEH Mep3iMiH aHBIKTay
MaKCaThIH/Ia TEeIeMEIUIINHAHBI YHBIMIACTHIPY.

TMILl (TenemMenUIMHANBIK  KOHCYJBTAIUS)
OTKi3yre oTiHIM jxacay. KpuTukanbK Kapra
JanbIHAAY.

21.10.2023x. Kasakcram  PecmyOnukachl

JleHcaynblk cakTay MUHHUCTpIIriHIH Kexen
MEIUIMHAIIBIK KOMEKTI YHJIEeCTIpy YJITTHIK
OpTAJIBIFbI MaMaHAapbIHBIH OHJIalH-
KOH(EepeHIMACHl OTKI3UIAl. EMIey TakTukach
OoiipiHIIA  Kemicimre kemiHmi. Kockimina
TEeKCepyJep JKypridy YCoIHBUIIGL I[lieBpa
CYUBIKTHIFbIH 3epTTey (MHKpOCKOTIHS,
eKIHIIUTIK ~ MUKpO(]Jiopa, OHKOILMTOJIOTHSA);
TaraiipiHnanran  3epTrreynep:  Kankanmia
0e31H1H YIBTPabIOBICTHIK 3epTTeyl;
Kankanma 0e3i TropMoHJapblHa Tajjaay;
Kytenik aypynapaslH MapKepiepiH 3epTTey;
[TepunaTanabik uH(peKIusIIapra IIL1IP-
3epTTey; OHKOTOpaKa bl XUPYPITHIH
KOHCynbpTalnusichl. JKaH cakray OemniMiHIe
SMITUPHUKAIBIK aHTHOAKTEPUATB]IBI TCPAITHSHBI
XKalFactelpy, MepomeHemM 1 1. X 3 per
TOYJIriHE B/, TaMIIBUIATHIIT 3  CaFaTTHIK
uHpy3us Typige. AsurpomuuuH 500 wmr
MOJIIIEPIH/IE TOYJIriHe 2 peT TarallbIHIaJIbI.
ABUTPOMHIINH KOJIJaHFaHHaH KeiliH
3epTXAHAIBIK KOPCETKIIITEp/Ie OH JUHAMHUKA
OaifKaybIl, MAIUEHTTIH >KaJIbl KaFdaiblHIa
imriHapa Jkakcapynap Tipkenai. Jlerenmen,
AQ3UTPOMUIIMH TOJBIK KIMHUKAJBIK CAYBIFYJIbI
KaMTaMachl3 eTnefni, OipaKk 3epTXaHaJbIK
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napaMeTpliepIiH TYPaKTaHYbIHA KOHE JKAJIITbI
YKaFTaliIbIH JKaKcapybIHa BIKMAT €TTi.

Oxokapauorpadpus 21.10.2023%.:
Kopeiteiaaer:  Konka  KaObIpramapbl  MeH
KakMakiiajap  e3repreH koK.  JKypek
KYybICTaphl KEHENMETeH. I'unoxuues
ailmMakTapbl aHbIKTaIFaH KOK. Con  Kak
KapbIHIIAaHBIH YKUBIPBLTY G YHKIHSACHI

KaibinThl (Cumricon Ooibiaiia @B — 67%).
On xak kapeiHma Kaiaeimtel (TAPSE — 2,7
cM). OKIle TUIEPTeH3MAChIHA TOH Oenriiep
anpIkTasiFad koK, CJIJIA — 17 MM ceiHAI
Oaranacsl. [lepukapa KaJbINThl, €PeKIICTIKTED
xokK. Jlommep: Mutpan KaknmakumiacblHaH
peryprutanus 0—1 gopexeni.
OTuznoxupyprreiy — Kapayel  21.10.2023x.:
Cou xaK TuIeBpa KybIChIHA ITYHKIIHSI JKacallfbl.
Hormwxkecinme 975 M1 cepo3abl CYHBIKTBIK
QJTBTH]TBI. AJBIHFaH CYMBIKTBIK
OHKOIIUTOJIOTUSITBIK, LUTOJIOTUSITBIK
seprreyre, JIJII' aHBIKTayFa >KOHE EKIHIILTIK
MUKpodQuiopara Tangayra kioepingi. ANbIHFAaH
HOTHD)KE: IUIEBPA CYUBIKTBIFBIHBIH — HAKTHI
KYpaMbI: Tyci cabaH-capbl, MOJIIPIIr JaniIbl,
MeHImiKTi caamarsl 1022, PuBanbra chlHaMachl
oH (+), akybI3 Memmiepi 52 r/m, rioko3za 2,8
MMoIIb/1, JmMporutrep 88%, Me3oTenuit
xacymanapsl 1%, spurpouutrep 2-3 Kepy
alimarbiHza, aJeHo3uHAe3amMuHaza (AJ[A) 58
b/n.  KopbITBIHIBI:  albIHFAaH — MOJIMETTEp
IJIeBpa KyBIChIHIa KaTepJil icik Oenruiepl KoK
KOHE TyOepKyes MHQEKIUSACHIHBIH
1a00paTOPHSITBIK aHBIKTATYBI OOJIJIBL.
duddepenuuanasl  AHATHOCTHKA
KJIMHUKAJBIK Heri3iemMe

XKykrimik  ke3iHAeri  IUieBpa  KybIChIHA
CYUBIKTHIK JKUHAITY ATHOJOTHSCHIH aHBIKTAY
MYJIbTUAUCIUILTAHAPIBIK 13/ICHICTI Tajam eTTi.
BacTankpel ke3eHie KapacThIpbUIFaH HycKajap:
JQJIENIep MEH KapChl IQNETIep.

JKPBU owcone Oaxmepuanovbl NHEBMOHU.
aypyIbIH Keaen Gacrainysl, JieHe
TEMIIEpPAaTypachlHbIH ~ (eOpuibal  JeHreiire
JeWiH KeTepilyl, KYpFaK KeTell KOHE MYPBIH
OiTemyl JKOFapbl JKOHE TOMEHT1 TBIHBIC
KOJIAPBIHBIH HMH(EKIHUSICHIH OO0 KaybIMBI3Fa
ceberr  OOMOEL. An, xeyae KybICHIHBIH
peHTreHorpaduchHIa OKIIe TiHIHJE
MHQUIBTPATTHIH 00JIMayhl KOHE KEH CHEeKTPJIl
aHTHOAKTepUaANIbl Tepanusra (aMIUIUIUINH,
MEPOTICHEM) KIMHHUKAIBIK-PEHTTEHOIOT USITBIK
KayanTbIH YKOKTBIFBI, HeHUTpohUIbII

K9HCE
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JCUKOIMTO3bIH ~ aWKbIH  OONMMaybl OV
HYCKAaHBl HETI3rl JWarHo3 peTiHIAE JKOKKa
IIBIFAP/IBL.

Kykminik  acxvinynapor  (Ilpesxramncus)

JICOHEe ICYPeK JHCemKINiKCi30iel: EHTITY KOHE
YIIHIIT TPUMECTPIETI THUAPOTOPAKC KoOiHe
recT03 HEMECe KYPEKKE TYCETiH >KYKTEeMEHIH
apTybIHAH TYBIHJAWTBIH TPAHCCYAAT PETiHIE
KapacThIpbLIaabl. All, apTePUSIIBIK KbICHIMHBIH
typakteuibiFel  (110/70 MM ¢.06.), 3opme
aKyBI3JIbIH KOKTBIFBI jkoHe OXOKI kesiHme
Kypek (QyHKUMACHIHBIH cakranybl (OB 67%)
OyJ1 maToNOTUsATIApABI TI3IMHEH IIBIFap/IbL.

OHKono2usNbIK npoyecc (I1nespa
Me30menuomacyl): KT 3epTTeyiHeri
IUIEBpPAaHbIH ~ KallbIHAAybl  JKOHE  IUIeBpa

KYBICbIHA 3KCYJATUBTI CYMBIKTBIK KUHAIYBI.
Kapcbl  ponennep: IlneBpa CYHBIKTBIFBIHBIH

[UTOJIOTUSIIBIK TaJIIaybIHAA ATUIITI
JKacymragapablH TaObUIMAYHbI.
JIMarHOCTHKANBIK ~ 137CHICTI  TyOepKyse3

OarpIThIHA OypyFa Kejeci HoTuxenep ceden
OOJIIBI:

1 SnuaeMuONOTUSIIBIK aHaMHe3:
TyOepKyne3iH OeNceHai TYpIMEH aybIpaThiH
oT0acel MyIIECi - OMKECIMEH Y3aK YaKbIT
TBIFBI3 OaliJIaHBICTA OOITYHI.

2 ummyHonoruwsuiblk  Tect:  QuantiFERON
ChIHAMacChIHbIH OH HoTHXeci (MHTepdepoH-
raMmma NEHreHIHIH KOFaphbI 00TyBI)
opranusmzae Th nH@exkusACHIHBIH 6ap eKeHIH
cnenupuKaIbIK IeHIelIe pacTabl.

3 IKCCymaTThIH CHUIIATHIL: TieBpa
CYMBIKTHIFBIH/IAFBI aKYBI3JIbIH JKOFAPBI ICHTE1
xkoHe numboruTapibl 1uto3 Th miueBputiHe
TOH KJIACCUKAJIBIK KOPiHiC Oepl.
Bepuodukanus IJIeBpa CYMBIKTBIFbIHA
Heri3aenai. Oxne TiHiHAE UHQUIbTPAIUSHBIH
O0oimayblHa OailIaHBICTBl KaKbIPBIK aHaJIM31
(GeneXpert koHE  MMKpPOCKOIUS)  Tepic
HoTHke Oepai. byn TyOepkynes3ni miieBpuTke
ToH KyObuUTbic. JKYKTUMiKTIH 37-antachiHaa
JTUATHOCTHKAIBIK ~ TOPAKOCKONHSI ~ HeMece
IJieBpa OHMOICHACHIH JKacay aHa MEH YPBIK
YIIH KOFapbl Toyeken TYFbI3Nbl. COHJIBIKTaH
IieBpa CYMbIKThIFbIHBIH [IL[P-nnarnoctrkacst
€H KayiIci3 JKOHE €H aKMapaTThl ofiC pPeTiHIe
TaHJAJIbL.

Ocsuraiima, auddepeHnuanapl TUarHOCTHKA
ke3eH-ke3eHiMeH JKPBU-nmen oHkonorusra,
COJlaH KeWiH crneuudukanblKk TyOepKyne3 ik
MpoLIeCKe aybICThL. [lmeBpa CYHWBIKTHIFBIHBIH
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MOJICKYJANIBIK-TEHETUKAIBIK ~ Tajjaybl  —
KYKTUTIK KaFJaiblHIa JUArHO3bl WHBA3UBTI
Bepu(HUKaUsIayAbIH JKAJIFBI3 CEHIMII oici
OO IBI.

TaakbL1ay. ¥ cbIlHbUIFaH KJIMHUKAJIBIK
Karaiga TUIEBPUT  OKYKTUTIKTIH — YHIiHIII
TPUMECTPIHJC JaMbIFaH J>KOHE OacTamKplaa
Keaeln pecupaTopIIbI BUPYCTBI
HH]EKIUSIMEH, OpOHXUTIEH
muddepeHManapl  AUATHOCTHKA  KYPrizyi
Tajamn eTTi. ONUTKeHI KIMHUKAJIBIK KOPIHICTEp
(eHTiry, xeyae aybIpybl, cyO¢eOpuiuTer)
KYKTUTIKTIH ~ (DU3HOJIOTUSIIBIK — ©3repicTepi
peTinge KaCBIPBLITYbI MYMKIiH [9].
Knuaukanelk Oakpuiayiapaa CUMIITOMIAPIBIH
OeticnennuKaIbIK 0oybIHA KOHE
OHKOJIOTUSUIBIK KBbIPAFBUIBIKTBIH TOMEHJIITIHE
OailJIaHBICTBI ~ JIMArHO3 KOIOJIBIH KUl
KeImKTipiieTiHi atan etinexdi [10].

¥Kcac acKpIHymap TyOepKyne3liH OKIeIcH
TBIC TYPJICPIHIE i€ CHUIATTAJalbl, MBICAIIBI,
MEPUTOHEATBI1 TyOepKyIies, MyH/1a
CUMIOTOMJAp Y3aK YaKbIT OOMBI >KYKTIUTIKTIH
KOpiHici peTiHxe TyciHmipineni, Oyin Kemr
JMarHo3fa okeseni. by skarmaiiga AMarHo3 b1
TEeKCEepYyIiH Heri3ri omici MOpP(OIOTHSITBIK
3epTTey (Ouorncus) Gombin Kana 6epei.
TyOepkymne3il IEBPUT IUArHOCTHUKACHIHIAFbI
HET13T1 KHUBIH/IBIKTAP/IbIH Oipi -
MUKOOAKTEPHSIIAP,IBIH TUIEBPA CYHBIKTHIFBIH/IA
CHpEK aHBIKTaIybl. ©1e0u JepeKTepre coikec,
TyOepKyne3il  IUIEBpUT  Ke3lHAe  IuieBpa
sKccynaTeiHaH Mycobacterium tuberculosis-Ti
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OaKTEePUOJIOTHSUIIBIK OMICTICH aHBIKTAy MKHUIIIT1
TOMEH. bI3NliH KIMHWKAJIBIK JKarmaiga J1a
KakbIpbIKTBIH GeneXpert MTB/RIF 3eprreyi
TEpiC HOTHKE KOpCeTTi. Alaiijja HayKacThIH
aHaMHe31H/Ie TyOepKye30eH aybIpFaH
HAyKaCTICH THIFBI3 KapbIM-KaTBIHACTBIH OOYbI
xoHe QuantiFERON  cphlHamMachIHBIH  OH
HOTHXKECI TyOepKyJe3/i STHOJOTUSFA KYMIKTI
KYIIEHTTI. QuantiFERON TeCTI
MMMYHOJIOTHSUTBIK ~ JKayanThl  aHBIKTayJa
MaHBI3IbI d11C OOJIBIT TaObUIABI.
Kinnukanbik JKaF1ai bl Tarbl 6ip
EpeKImenri  —  OKYKTUIIKTIH  Mep3iMiHe
OailJTAaHBICTHI AKYIIEPIIIK TAKTUKAHBI JIYPHIC
TaHAay KaXKeTTUIrl. AHa  JKarJalbIHBIH
CAJIBICTBIPMAJTBI TYPAKTaHYbl >KOHE YPBIKTHIH
KeTuntyl OocaHyabl OeJlceHll TaKTUKaMeH
Kyprisyre  MyMKiHImik  Oepai.  Bakyywm-
AKCTPAKIUS SMICIH KOJIJaHy KYIUIEHY Ke3eHIH
KBICKAPTHIT, aHA aF3achlHA TYCETIH KOCBHIMIIA
KYKTEMEHI a3alTThI.

KopsbIThinabl. XXYKTiTiK Ke31HACT] MIIEBPATBIK
TyOepKyInes3 KIIMHUKAJIBIK JKOHE
IMAarHOCTUKAIBIK TYPFBIIAH KYPJIEIi aypy Typi
0oJbIll  TaObUTAABI JKOHE JAMArHO3AbI  JIep
Ke3iHIe KOK MEH CHeuu(puKaiblK eMIi
yaKThUIbl Oactay YIIiH (PTU3HOMNYIEMOHOJIOT
JIOpIrep/IeH KOFaphl KIMHHUKAIBIK CAKTHIKTBI,
aKyIIep-THHEKOJIOITapMEH JKoHe Oacka Ja
OeiliHIl MaMaHJIapMEH ThIFbI3 OipJeckeH
KYMBICTHI, COHJIali-aK HayKacTap/abl
TEKCEPYIIH >KEKEJNEHAIPUIreH TOCUIIH Tajamn
eTei.

0aKTePUOCKOMMSIIBIK HEMece

OJIEBUETTEP TI3IMI
1 Hui SYA, Lao TT. Xyxkrinik ke3inzgeri Tyoepkyne3. Best Practice & Research Clinical Obstetrics and Gynaecology.
2022;83:47-58. DOI: 10.1016/j.bpobgyn.2022.07.006. (aFpUIIIBIH TLTIHIE)
2 Starshinova AA, Pavlova MV, Dovgalyuk IF, et al. COVID-19-man keifinri ®yKTi offenaepaeri TyOepKyes: anabH
aly, AMarHocTHkanay koHe emjuey epekmernikrepi. Journal of Clinical Medicine. 2025;14(16):5681. DOI:
10.3390/jcm14165681. (arbuTIbIH TiTIH/IE)
3 Simpson C, Hilderbrand K, Madikizela M, et al. Tapany menreiii »*orapsl xarqainapaa )KYKTITIK Ke3iHIETi KoHe
OocaHFaHHAH KEWiHTI Ke3eH IeTi TyOepKyIe3 IiH KIMHUKAIIBIK Kepinicrepi MeH anbikTanysl. PLOS Global Public Health.
2023;3:e0002222. DOI: 10.1371/journal.pgph.0002222. (arputiubia TiTiH/IE)
4 Lo Cascio CM, Ciancio N, Falcone M, et al. TybGepkyne3ai mieBpuT AMarHOCTHKACKL: moy. Respiratory Medicine.
2021;187:106607. DOI: 10.1016/j.rmed.2021.106607. (aFbUILIbIH TiNiHIE)
5 Rakanovic D, Jovanovic M, Vukovic B, et al. TyOepkymne30eH aybIpaTblH XKYKTi MALMCHTTE BHUACO-KOMEKIII
TopakockonusuiblK xupyprus (VATS): knuHukansik sxarmait. Cureus. 2024;16(9):e67933. DOI: 10.7759/cureus.67933.
(aFBUIIIBIH TiTIHAE)
6 Aggarwal AN, Agarwal R, Gupta D, et al. Tybepkyne3ai mieBput auaraoctukanay yurin Xpert MTB/RIF Ultra-
ueiH Xpert MTB/RIF-ke Kapchl THiMIimiri: *&yiieni moiy skoHe Mera-tanmay. PLOS One. 2022;17(6):e0268483. DOI:
10.1371/journal.pone.0268483. (arpuIIIBIH TUTIHE)
7 Aggarwal AN, Agarwal R, Sehgal IS, et al. TyGepkymne3ai IUIeBpUT IHATHOCTHKAAyFa apHAIFaH I[UICBpa
CYMBIKTBIFBIHBIH ~MHTCPICHKHHIEPi: JKydem oy koHe wmera-tangay. Cytokine. 2022;158:156019. DOI:
10.1016/j.cyt0.2022.156019. (arputiisig TiTiH/IE)

123

@TU3NOMYNIbMOHONOT WA



@TU3HONYNbMOHOJIOrMA

£ ®TU3MONYbMOHONOT A N02 (52) 2026 I

8 Yang C, Zhang L, Li S, et al. TyGepkyne3ai mieBpuT Ke3iHAeri MjeBpa CYMBIKTBIFBIHIAFBI al€HO3HHIE3aMHHA3a
OesceHaiiriniy auardoctukanslk trivaitiri. BMC Pulmonary Medicine. 2025;25:112. DOI: 10.1186/s12890-025-
03947-9. (arpUIIBIH TUTH/IE)

9 Tahaineh S, Mughli RA, Seetan K, Alriyalat S, Agahi D. En Ty6epkyesite 6ailflaHBICTBI OPXHIKTOMUSIIAH KEHiHTi
TyOepKyJIe3 i TIEpUTOHKT: JKaFaai Typaisl ecen koHe omebuerrepre moiy. Radiol Case Rep. 2023;18(3):1084-1087.
DOI: 10.1016/j.radecr.2022.12.011. (aFpUImsIH TiTIHAE)

10 Lahbabi M, Brini J, Massaoudi K. JXykrinik ke3inaeri TyOepKkyse3 i NepUTOHUT: KIMHUKANBIK xaraai. J Med Case
Rep. 2014;8:3. DOI: 10.1186/1752-1947-8-3. (aFbuTIIBIH TUTIHAE)

REFERENCES
1 Hui S.Y.A, Lao T.T. Tuberculosis in pregnancy. Best Practice & Research Clinical Obstetrics and Gynaecology.
2022;83:47-58. DOI: 10.1016/j.bpobgyn.2022.07.006.
2 Starshinova A.A., Pavlova M.V., Dovgalyuk L.F., et al. Tuberculosis in pregnant women after COVID-19: features
of prevention, diagnosis, and treatment. Journal of Clinical Medicine. 2025;14(16):5681. DOI: 10.3390/jcm14165681.
3 Simpson C., Hilderbrand K., Madikizela M., et al. Clinical presentation and detection of tuberculosis during
pregnancy and postpartum in a high-burden setting. PLoS Global Public Health. 2023;3:e0002222. DOI:
10.1371/journal.pgph.0002222.
4 Lo Cascio C.M., Ciancio N., Falcone M., et al. Diagnosis of tuberculous pleural effusions: a review. Respiratory
Medicine. 2021;187:106607. DOI: 10.1016/j.rmed.2021.106607.
5 Rakanovic D., Jovanovic M., Vukovic B., et al. Video-assisted thoracoscopic surgery (VATS) in pregnant patient
with tuberculosis: a case report. Cureus. 2024;16(9):e67933. DOI: 10.7759/cureus.67933.
6 Aggarwal A.N., Agarwal R., Gupta D., et al. Xpert MTB/RIF Ultra versus Xpert MTB/RIF for diagnosis of
tuberculous pleural effusion: systematic review and meta-analysis. PLoS One. 2022;17(6):e0268483. DOI:
10.1371/journal.pone.0268483.
7 Aggarwal AN., Agarwal R., Sehgal I.S., et al. Pleural fluid interleukins for diagnosis of tuberculous pleural
effusion: a systematic review and meta-analysis. Cytokine. 2022;158:156019. DOI: 10.1016/j.cyt0.2022.156019.
8 Yang C, Zhang L., Li S., et al. Diagnostic performance of adenosine deaminase activity in pleural fluid in
tuberculous pleural effusion. BMC Pulmonary Medicine. 2025;25:112. DOI: 10.1186/s12890-025-03947-9.
9 Tahaineh S, Mughli RA, Seetan K, Alriyalat S, Agahi D. Tuberculous peritonitis post orchiectomy for testicular
tuberculosis; a case report and literature review. Radiol Case Rep. 2023 Jan 6;18(3):1084-1087. doi:
10.1016/j.radcr.2022.12.011. PMID: 36684640; PMCID: PMC9849869.
10 Lahbabi M, Brini J, Massaoudi K. Tuberculous peritonitis in pregnancy: a case report. J Med Case Rep. 2014;8:3.
d0i:10.1186/1752-1947-8-3.

ABTOpJIapIbIH KOCKAH YyJeci:

TykeIppIMaaMaHsl 93ipiaey — bumekosa b.H.

Opsianay — bummexosa b.H., Koxxabexosa T.A.

Hotmxenepai enney — Anu I'.A., lllykupGaepa A.C.

Hotmxenepai reutbimu Tanaay — bekrac A.K., Caiinay XK.K., Yikcuk6aii K.K.

Makanansl a3y — bumiekosa b.H., bektac A. XK., Caitnay XK. K., Ykcux6aii K.JK.

Mynzeiep KaKTBIFBICHI — JKapHsIaHOaraH.

Byn matepuan OypsiH xapusnanOaraH, 6acka GachUIbIMIAp/a Jkapusulay YIIiH Kapayaa eMec. by skyMBICTBI Kypri3y
Ke3iHze YHbIMIap MEH MENIMHAIIBIK OKIJIIIKTep Kap KbIaHIbIPBIIMA/IbL.

Kap:xbLianapIpy — KypriziaMeni.

Bkaan aBTopos:

Paspabotka konnemnu — brumexosa b.H.

Ucnonnenne — bumiekosa b.H., Koxxabexosa T.A.

O6pabotka pesynbratoB — Amu I'.A., [llykupbaesa A.C.

Hayunas uatepnperanus pesynstatoB — bekrac A.K., Caitnay XK., Ykcnk6ait K.K.

Hamucanue crateu — bumekosa b.H., bekrac A.)K., Caiimay XK.K., Ykcuko6ait K.OK.

KondukT HHTEpecoB — He 3asBIICH.

JlaHHBI MaTepuan He ObLT 3asBIIEH paHee, IUIsl MyONIUKAIuK B JPYTHX W3AHUSAX M HE HAXOJHMTCS HAa PACCMOTPEHHH
JIpyTuMU u3aarenbeTBamu. [Ipu mpoBeneHnn qaHHOW paboThl He OBLIO (PMHAHCHPOBAHKS CTOPOHHUMH OpPraHU3aIHIMU
U METUIIMHCKUMHU TIPEIICTABUTEIECTBAMH.

DuHAHCMPOBAHME — HE IPOBOJIMIOCK.

Author Contributions:

Conceptualization — Bishkekova B.N.

Methodology and implementation — Bishkekova B.N., Kozhabekova T.A.

Data analysis — Ali G.A., Shukirbaeva A.S.

Scientific interpretation of results — Bektas A.Zh., Sailau Zh. Zh., Uksibay K.Zh.
Manuscript writing — Bishkekova B.N., Bektas A.Zh., Sailau Zh. Zh., Uksibay K.zh.

124



| No2 (5212026 TU3MONYIbMOHONOTUA >

Conflict of Interest — The authors declare no conflict of interest.

This manuscript has not been previously published, is not under consideration by any other journals, and has not been
submitted for publication elsewhere. No funding from external organizations or medical companies was received during
the conduct of this study.

Funding — None

ABTOpJIap TYpajabl MaJiMer:

BumexoBa bammupa HaramribaeBHa — akymepus >KOHE THHEKOJIOTHSA KadeIpachbHBIH Mpodeccopbl, MeIuIIHA
reuTBIMIApbIHbIH  Kaaauaatel, KeAY «C.Jl. AcdenmmsapoB ateiamarsl Kazak ¥YJITTBIK MeIOWIMHA YHHBEPCHTETI»,
Anmarsl K., Kazakcran PecyOmmikace

Tem.: +7 777 237 33 21

E-mail: b_balzira@mail.ru

ORCID: https://orcid.org/0000-0003-2655-598X

KoxxabekoBa Tamapa AymaaHOBHA - aKyIIepUs KOHE TMHEKOJIOTUS Ka(eapachiHBIH KaybIMIACTHIPBUIFAH MPOQECcCOpsI,
MEIMIIMHA FBUIBIMIApLIHBIH KaHauaatel, KeAY «C.JI. AcdenmuspoB artbiHmarbl Kaszak ¥NITTBIK MeIUIMHA
YHHUBEPCUTETI», AnMarthl K., Kazakctan PecryOmukacsl

Tem.: +7 777 160 5948

E-mail: t_kozhabekova@mail.ru

ORCID: https://orcid.org/0000-0001-9479-3678

Amn I'ymiMm AnueBHa - akymiepws koHe THHeKojorus kadexnpacwHblH accucteHTi, KeA¥ «C.[. Achenamspos
aTeiHAarel Ka3zak ¥IITTHIK MEIUITHA YHUBEPCUTETI», AJIMATH K., KazakcTan PecmyOmikacst

Tem.: +7 700 391 7724

E-mail: gulima2018@bk.ru

ORCID: https://orcid.org/0000-0001-7507-2170

IykipbaeBa Alirepim CamapoBHa - akylIepusi J>KOHE TMHEKOJNOrus KadeapacbiHbIH —accucteHTi, KeAY
«C.A. AchennusipoB atbiHaarsl Kazak ¥ITTHIK MeIUIIMHA YHUBEPCUTETI», AnMartsl K., Kazakcran Pecry0inkacst

Ten.: +7 747 848 19 38

E-mail: aikerim.almuratoval9@mail.ru

ORCID: https://orcid.org/0009-0006-4413-6753

Bekrac Apaiineiv  JKapKeIHOAMKBI3E —aKyIICPUA-THHEKONOTHS MaMaHIBIFB OOMBIHIIA 2 JKBUT  PE3UICHTI,
«C.[. ActhennnsapoB aTeiHIaFb Ka3ak YWITTEIK MEeAWIIMHA YHUBEPCHUTETI», AnMarts K., Kazakcran PecryOmmkacs

Tem.: +7 747 713 34 22

E-mail: arailym.bektas@mail.ru

ORSID: https://orcid.org/0009-0003-6214-3832

Caitnay Kynneizait  JKycinmOekkpI3bl —aKyIIEpUs-THHEKOJIOTUS MaMaHIBIFb  OOMBIHINIA 2 KBTI  PE3UJICHTI,
«C.I. Achenmuspor ateiHaarbl Ka3ak yJITTHIK MEIUIIMHA YHUBEPCUTETI», AJMaThI K., Kazakcran PecrmyOmukach

Tem.: +7 705 847 32 99

E-mail: sailaujulduzai@gmail.com

ORSID: https://orcid.org/0009-0005-9042-4812

VxkcukbOait Kynapzait JKyHICOEKKBI3BI —aKyIICPUs-THHEKOJOTHS MaMaHIBIFBl OOWBIHINIA 2 JKBUI PE3UICHTI,
«C.J. ActhennnsapoB aTeiHIaFbl Ka3ak YWITTEIK MEeAWIIMHA YHUBEPCHUTETI», AnMarts K., Kazakcran PecryOmmkacs

Tem.: +7 702 853 56 77

E-mail: kundiz.001@mail.ru

ORSID:_https://orcid.org/0009-0001-3538-2294

HNudpopmanust 00 apTopax:

bumekoBa bamsupa Harambsi6aesHa — npodeccop kadenpbl akyliepcTBa U THHEKOJOTHH, KaHAWAAT MEIUIIMHCKHX
Hayk, HAO «Ka3axckuii HauuoHanbHbIA MeauiuHcKui yHuBepcurer umenn C.JI. AcdenaumsipoBa», r. AJMaTsl,
Pecny6nimka Ka3zaxcras.

Ten.: +7 777 237 33 21

E-mail: b_balzira@mail.ru

ORCID: https://orcid.org/0000-0003-2655-598X

KosxabexoBa Tamapa AynaHoBHa — acCOLMMPOBAHHBIN Mpodeccop Kadenpbl akylepceTBa U THHEKOJIOT U, KaHIUAaT
MenunuHCkux Hayk, HAO «Kazaxckuii HanuoHanpHeIH MenuuuHckuii yHuBepcurer uMenn C.JI. Acdenamsposay,
r. Anmarsl, PeciyOnmka KasaxcraH.

Ten.: +7 777 160 5948

E-mail: t_kozhabekova@mail.ru

ORCID: https://orcid.org/0000-0001-9479-3678

Amn T'ymum AnmeBHa — accucteHT Kadenpsl akymiepcTBa m TuHekosornu, HAO «Ka3zaxckwii HalMoOHaJIbHBIN
MemauiuHCckuii  yHuBepcuter umenn  C.JI.  AcdenmmsapoBa», 1. Ammartel, PecmyOmmka ~— Kazaxcran.
Ten.: +7 700 391 7724

125

@TU3NOMYNIbMOHONOT WA


mailto:b_balzira@mail.ru
https://orcid.org/0000-0003-2655-598X
mailto:t_kozhabekova@mail.ru
https://orcid.org/0000-0001-9479-3678
mailto:gulima2018@bk.ru
https://orcid.org/0000-0001-7507-2170
mailto:aikerim.almuratova19@mail.ru
https://orcid.org/0009-0006-4413-6753
mailto:arailym.bektas@mail.ru
https://orcid.org/0009-0003-6214-3832
mailto:sailaujulduzai@gmail.com
https://orcid.org/0009-0005-9042-4812
mailto:kundiz.001@mail.ru
https://orcid.org/0009-0001-3538-2294
mailto:b_balzira@mail.ru
https://orcid.org/0000-0003-2655-598X
mailto:t_kozhabekova@mail.ru
https://orcid.org/0000-0001-9479-3678

@TU3HONYNbMOHOJIOrMA

4 ®TU3MONYNbMOHONOrA N02 (52) 2026 I

E-mail: gulima2018@bk.ru

ORCID: https://orcid.org/0000-0001-7507-2170

yxupbaeBa Atfirepum CamapoBHa — accuCTeHT Kadenpsl akymepctBa u ruHekomorun, HAO «Kazaxckuit
HaIIMOHANBHBIN MenuuuHCKui yHuUBepcuteT uMmeHn C.JI. AcdenmmsapoBa», r. Ammater, Pecnybmuka Kaszaxcraws.
Ten.: +7 747 848 19 38

E-mail: aikerim.almuratoval9@mail.ru

ORCID: https://orcid.org/0009-0006-4413-6753

Bexrac Apaitneim JKapkbIHOAMKBI3BI — pe3uieHT 2-ro roja OO0ydYeHHs IO CHELHabHOCTH «aKylIepCTBO U
runekonorus»y, HAO «Ka3zaxckuii HalMOHaJdbHBIN MeauiuHckuii yHuBepcuteT umenun C.JI. Acdenmusposay,
r. Anmarsl, PecyOnnka Kaszaxcran.

Ten.: +7 747 713 34 22

E-mail: arailym.bektas@mail.ru

ORSID: https://orcid.org/0009-0003-6214-3832

Cattmay Xynmepait JKycHIOEKKBI3BI — pPE3HIEHT 2-TO ToAa OOydYeHHs II0 CIEHHANTbHOCTH «aKyIIepcTBO |
ruaekonorusy, HAO «Ka3zaxckuii HanmmoHambHBIN MemauiuHCKuMi yHuBepcuter uMmeHn C.JI. Acdermusposay,
r. Anmatsl, Pecrry6nmka Kazaxcran.

Tem.: +7 705 847 32 99

E-mail: sailaujulduzai@gmail.com

ORSID: https://orcid.org/0009-0005-9042-4812

Vkcukbait Kynnpizait JKyHHCOEKKBI3BI — pe3uieHT 2-ro roja oOy4eHHs IO CIElHaNbHOCTH «aKyIIEpCTBO U
runekosorus»y, HAO «Ka3zaxckuili HanuMoHaJdbHBIN MeauiuHckuii yHuBepcuter umenn C.JI. Achenausposay,
r. Anmarsl, PeciyOnuka Kazaxcran.

Ten.: +7 702 853 56 77

E-mail: kundiz.001@mail.ru

ORSID: https://orcid.org/0009-0001-3538-2294

Author's information:

Bishchekova Balzira Nagashybayevna — Professor of the Department of Obstetrics and Gynecology, Candidate of
Medical Sciences, JSC “Asfendiyarov Kazakh National Medical University,” Almaty, Republic of Kazakhstan.

Tel.: +7 777 237 33 21

E-mail: b_balzira@mail.ru

ORCID: https://orcid.org/0000-0003-2655-598X

Kozhabekova Tamara Audanovna — Associate Professor of the Department of Obstetrics and Gynecology, Candidate
of Medical Sciences, JSC “Asfendiyarov Kazakh National Medical University,” Almaty, Republic of Kazakhstan.
Tel.:+7 777 160 59 48

E-mail: t_kozhabekova@mail.ru

ORCID: https://orcid.org/0000-0001-9479-3678

Ali Gulim Alievna — Assistant of the Department of Obstetrics and Gynecology, JSC “Asfendiyarov Kazakh National
Medical University,” Almaty, Republic of Kazakhstan.

Tel.: +7 700 391 77 24

E-mail: gulima2018@bk.ru

ORCID: https://orcid.org/0000-0001-7507-2170

Shukirbayeva Aigerim Saparovna — Assistant of the Department of Obstetrics and Gynecology, JSC “Asfendiyarov
Kazakh National Medical University,” Almaty, Republic of Kazakhstan.

Tel.:+7 747 848 19 38

E-mail:aikerim.almuratoval9@mail.ru

ORCID: https://orcid.org/0009-0006-4413-6753

Bektas Arailym Zharkynbaikyzy — 2nd year resident of the specialization of Obstetrics and Gynecology, «Asfendiyarov
Kazakh National Medical University», Almaty c., the Republic of Kazakhstan

Tel.: +7 747 713 34 22

E-mail: arailym.bektas@mail.ru

ORCID: https://orcid.org/0009-0003-6214-3832

Sailau Zhuldyzay Zhusipbekkyzy - 2nd year resident of the specialization of Obstetrics and Gynecology, «Asfendiyarov
Kazakh National Medical University», Almaty c., the Republic of Kazakhstan

Tel.: +7 705 847 32 99

E-mail: sailaujulduzai@gmail.com

ORCID: https://orcid.org/0009-0005-9042-4812

Uxikbay Kundyzay Zhunisbekkyzy - 2nd year resident of the specialization of Obstetrics and Gynecology,
«Asfendiyarov Kazakh National Medical University», Almaty c., the Republic of Kazakhstan

Tel.: +7 702 853 56 77

E-mail: kundiz.001@mail.ru

ORCID: https://orcid.org/0009-0001-3538-2294

126


mailto:gulima2018@bk.ru
https://orcid.org/0000-0001-7507-2170
mailto:aikerim.almuratova19@mail.ru
https://orcid.org/0009-0006-4413-6753
mailto:arailym.bektas@mail.ru
https://orcid.org/0009-0003-6214-3832
mailto:sailaujulduzai@gmail.com
https://orcid.org/0009-0005-9042-4812
mailto:kundiz.001@mail.ru
https://orcid.org/0009-0001-3538-2294
mailto:b_balzira@mail.ru
https://orcid.org/0000-0003-2655-598X
mailto:t_kozhabekova@mail.ru
https://orcid.org/0000-0001-9479-3678
mailto:gulima2018@bk.ru
https://orcid.org/0000-0001-7507-2170
mailto:aikerim.almuratova19@mail.ru
https://orcid.org/0009-0006-4413-6753
mailto:arailym.bektas@mail.ru
https://orcid.org/0009-0003-6214-3832
mailto:sailaujulduzai@gmail.com
https://orcid.org/0009-0005-9042-4812
mailto:kundiz.001@mail.ru
https://orcid.org/0009-0001-3538-2294

@TU3NoNYNbMOHONOrMA

f @Th3onyNbMoHONOr A N02 (52) 2026 I

Hocmynuna 6 peoakyuro: 22 anpens 2026 2.
Ipunama xk nyoauxayuu: 18 masn 2026 2.
Onybnuxosana online: 30 urons 2026 2.
V]IK: 616.24-002.17-036.1-037

DOI: 10.26212/2227-1937.2026.60.22.009

®AKTOPBI PUCKA U ITPEJUKTOPBI HEBJIATOIPUATHOI'O TEHEHUA
UHTEPCTULINAJIbHBIX 3ABOJIEBAHNUA JIETKUX: OB30P JINTEPATYPbI

Konin AL, 2, Kacenosa C.JL. ', Bunnuxos JI.B. 3, C.H. Asnees*, P.M. Ty.aeyraen', JI.A.

Kaiioyanaesa', M.b. KaibikoBa'
1 AO «Hayuno-uccieooeamenbCKuil URCMumym Kapouoiocsuu U 6HympeHHux oonesuein, Aimamol, Kazaxcman
2 HAO «Ka3zaxckuil Hayuonanvuviid meouyunckuil ynusepcumem umenu C./. Acghenousposay, Anmamei, Kazaxcman
3 HAO «Ka3zaxckuii HayuoHanouslii yHugepcumem umenu ano-Papabuy, Anmamol, Kazaxcman
“@r40Y BO Iepsviii Mockosckuii 20cydapcmeenuiii Meduyurckuti ynueepcumem umenu M.M. Ceuenosa
Munucmepcmea 30pasooxpanerus Poccutickoti @edepayuu (Ceuenosckuii Ynusepcumem,),
Mocksa, Poccutickas @edepayus

BBenenne. Uatepcruimansable 3a0oneBanns erkux (M3JI) mpenctaBisitoT co00ii reTeporeHHyo rpymiry 3a00IeBaHUH,
XapaKTepU3YIOUMIMXCS BOCIAJeHHEM W/mim  (GuOpO30M JIErouyHOi MapeHXMMBl M HEpPENKO MNPUBOMSMNIMNX K
MIPOTPECCUPYIOMIEH  ABIXaTENbHONW  HEAOCTATOYHOCTH. Y  3HAUMTEIBHOW 4YacTH NamueHToB  (opmupyercs
Iporpeccupyromui Guopo3upyomui GEeHOTHI, aCCONNUPOBAHHBINA C HEOIATONPHUATHBIM ITPOTHO30M.

Heab. IIpoananu3upoBaTh COBpEeMEHHbIE JaHHbIE O (aKTopax pHUCKAa MPOTPECCHPOBAHUS M IMPEAUKTOPAX
HeOJIaronpuaTHOIO TeUSHHSI HHTEPCTUIIMAIBHBIX 3200JICBaHUI JIETKHX.

Marepuasbl 1 MeToabl. PaboTa BhINONIHEHAa KaKk HAppaTHBHBINA 0030p juTeparypsl. [lonck my0iaukaiuii mpoBoaWIICs B
6a3ax nanubix PubMed, Scopus, Web of Science, Cochrane Library u Google Scholar npenmymiecteento 3a 2015-2025
IT. C UCTIONB30BAaHHEM PYCCKO- M aHTJIOA3BIYHBIX KIIOUEBBIX CJIOB, CBsi3aHHBIX ¢ M3JI, mporpeccupyonym JeroyHbIM
¢ubpo3om, (akropamu pucka, GpyHKIHOHAIBHBIMHU, PaJUOJIOTHUYECKIMHU U JIAOOpaTOPHBIMH MIPEAUKTOpaMHU. B 0030p
BKJIFOUCHBI 50 HICTOYHUKOB: CHCTEMAaTHIECKUE 0030PbI, METaaHAIN3bI, KOTOPTHBIE UCCIIE0OBaHNS, PETUCTPOBBIC JAHHBIC,
KIMHUYECKHE PEKOMEHJANH U 3KCIIEPTHBIE KOHCEHCYCHI.

Pe3yabrarsl. Hanbonee KIMHWYECKH 3HAYUMBIMH M BOCIIPOM3BOAMMBIMH IIPEIUKTOpaMH mporpeccupoBanus W3JI
SIBIISTIOTCS CHIDKEHHE (hOpCHpOBaHHON km3HeHHOW eMKocTh Jerkux (OXKEJ]), camxenne nudy3noHHONH ClIOCOOHOCTH
nerkux o MoHookcuay yriaepona (DLCO), napactanne ¢uOpo3HBIX M3MEHEHHUH MO JaHHBIM BBICOKOpPAa3peIIaromiei
komrbtoTepHoi Tomorpaduu (BPKT), Hannune TpakMOHHBIX OPOHX03KTA30B, COTOBOIO JIETKOTO U MaTTEPHA OOBIYHOM
HHTEPCTULHAFHON MTHEBMOHUH. [IOMOTHUTEIbHOE MPOTHOCTHYECKOE 3HAYCHHE HMEIOT KIHMHUYECKOEe YyXYIIIEHHE,
YCHIJIEHHE OIBILIKH, JiecaTypanus npu Gpu3ndeckoi Harpy3Kke, CHHKEHUE AUCTaHIIMU HIECTUMUHYTHOT'O [IIar0BOTO TECTa,
MOKIJION BO3PACT, KypeHHe, a Takxke MpodecCHOHAIbHbBIE, OBITOBBIE M 3KOJIOTHYECKNE MHTAISAIIMOHHBIE BO3JCHCTBUS.
JlaGopaTopHbIe M MOJEKYJSIPHBIE MapKepbl MOTYT JOIOJHSITH OLEHKY PUCKA, OJHAKO OOJIBIIMHCTBO M3 HHUX IOKa
HEI0CTaTOYHO CTaHAAPTU3UPOBAHO IS CAMOCTOSTEIFHOTO MPUMEHEHHS B PYTHHHOM KIIMHUYECKOH IPaKTHKeE.
Oocyxnenne. HeOmarompustHoe teuenue WM3JI ompenensercs COBOKYITHBIM —BJIMSHHEM (DYHKIIHOHAIIBHBIX,
PaIroIOTHYECKHX, KIIMHUYECKHUX, SKCIO3UIMOHHBIX M J1a0OpaTOPHBIX IapaMeTpoB. IIpu mamonaTHyeckoM JIETOYHOM
¢ubpo3e CHIKEHNE JIETOYHOHN (DYHKIMY 1 HaJIMYKe NMaTTepHa 0OBIYHON HHTEPCTUIMAIBEHON MTHEBMOHHH Yallle OTPasKaroT
HeoOpaTtuMoe (GuOpo3MpoBaHKE U CBsI3aHBI ¢ Ooyiee HeOMaronpuaTHBIM mporao3om. IIpu M3JI, acconumpoBaHHBIX C
CHCTEeMHBIMH 3a00JICBaHMSAMHU COCIUHUTEIHHOW TKaHM, MHTEPIpETalHs TeX K€ MoKaszaTeleld MoxeT ObITh Ooiee
BapualesIbHOH, MOCKOIBKY TeUeHHe 3a00JICBaHNs 3aBHCUT OT aKTUBHOCTH CHCTEMHOI'O BOCIIAINTEIBHOTO Ipolecca
OTBETA Ha TEPaIHIO.

3akuouenue. [IporpeccupoBanue MU3JI tpebyer panHeii crpatidukauy piucka Ha OCHOBE MHOTO(aKTOPHOTO HOAX0/a.
B mpakTtudeckoe HaOJMIOACHHE MAI[MEHTOB IIEJIeCO00pa3sHO BKIOYATh AUHaMuueckyio orenky ®XKEJI, DLCO,
KIMHAYECKIX CHUMIITOMOB, TIEPEHOCUMOCTH (PU3NIECKOI HATPY3KH, JAecaTypalldy Ipu Harpys3Ke U MpHU3HakoB (Gudposa
no aanHbiM BPKT. BakHoe 3HaueHWe WMeEeT AeTanbHBIA cOOp MpodecCHOHATLHOTO, OBITOBOTO M 3KOJOTHYECKOTO
aHaMmHe3a. [lepCHeKTHBHBIM HampaBlIeHHEM SBISETCS pa3paboTka W BaJHJAIMs MPOTHOCTHYECKHX MOJENEH,
00beMHSIONNX (YHKIMOHAIBHBIC, PaJHOJIOTHYECKHE, KIMHUYECKUE, IKCIIO3UIIMOHHbIE 1 JIAOOpaTOpHBIE MapaMeTphl
JUI UHAUBUAYaJIbHOW OLIEHKHU pUCKa nporpeccupoBanus U3JL

KaioueBble c1oBa: HHTEpCTUIMANBHBIE 3a00JI€BaHUS JIETKHX; MPOTPECCUPYIONINI JIerouHblil (huOpo3; hakTopsl pUCKa;
(opcupoBaHHast )KU3HEHHAsI EMKOCTb JIETKHX; BEICOKOPA3peIIaloIasi KOMIBIOTEpHAst TOMOTpagusl.
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OKITEHIH MTHTEPC TULIUAJIJIBI AYPYJIAPBIHBIH KOJIAMCBI3 AFBIMBIHBIH KAVIII
OAKTOPJIAPbI MEH ITPEJJUKTOPJIAPBI: OAEBMETKE LIOJIY

Koagin A, 2, Kacenopa C.JI. ', Bunnukon /I.B. 3, Apgees C.H. &
Tyaeyraes P.M. !, Kaii0oyiaeBa /ILA. ', KaabikoBa M.B. !

" «Kapouonozus sicane iwki aypynap eviivimu-zepmmey uncmumymoly AK, Anmamol, Kazaxcman
2C /. Acgenousapos amvinoasel Kazax yimmoix meouyuna ynugepcumemi, Aimamol, Kazaxcman
* On-@apadbu ameindasvl Kazax yimmuolx ynusepcumemi, Aimamet, Kazaxcman
*U.M. Ceuenos amvindazvl Bipinui Mackey memnexemmix MeOuyuna ynusepcumemi
(Ceuenos ynusepcumenmi),

Mackey, Peceii @edepayuscol

Kipicme. Oxnenin wuHTepcTuimansipl aypynapbl (OMA) ekme mnapeHXUMachIHBIH KaOBIHYBIMEH J>KoHE/HeMece
(puOPO3BIMEH CHITATTANIATHIH TeTEPOTSHII aypyIap TOOBI OO TaOBLIAABI JKOHE XKHi YAEeMeli THIHBIC )KEeTKUTIKCI3iriHe
okeneni. [lamumenTTepain exoyip Oemirinae Koyaich3 OODKaMMEH OaWIaHBICTHI yaemeni (uOpo3maynisl (eHOTHIT
KaJIbINITaca bl

MaxkcaTbl. OKIEHIH HHTEPCTHINAIB IBI aypyIapbIHBIH IPOTPECCHACHIHA 9CEp €TEeTiH Kayil (akTopiaapsl MEH KOIaiChI3
aFbIMBIHBIH NPEIUKTOPJIAphI TYPaIbl 3aMaHayH JEPEKTEP i Tallaay.

Marepuannap MeH agicrep. JKyMbic HappaTHUBTI 91e0H IOy peTiHae opsiHmanasl. XKapusitaneiMaap sl i3aey PubMed,
Scopus, Web of Science, Cochrane Library sxone Google Scholar nepexkopnapsinma serizinen 2015-2025 sksuigap
apanbIFbIHIA KYPriziani. I3mey OapbIChiHIA OKIEHIH WHTEPCTHLHUABIBI aypylapbl, yaemerli ekne (GpuOpo3bl, Kayim
(axtopnapbl, (yHKIHOHAIIBIK, PaJHOJIOTHSIIBIK XKOHE 3epTXaHAIBIK HPEIUKTOpIap OOWBIHIIA OPBIC JKOHE aFbUIIIBIH
TiAEpiHAeri TydiHai ce3xep Koamaneuiabl. Illomyra 50 mepekke3 eHTi3ULmi: Kyieni MmIodynap, MeTa-Tajafayliap,
KOTOPTTBIK 3epTTEeYJIep, PETHCTPIIIK AEPEKTep, KIMHUKAIBIK YCIHBIM/IAP )KOHE caparnTaMalblK KOHCEHCycTap.
Hormxkenepi. OMMA mporpeccHsChIHBIH €H MaHBI3[bl JKOHE KalTa >KaHFBIPTBIIATHIH TNPEIUKTOPIAPbIHA OKIICHIH
MOKOYpi Tipmrinik ceribIMIsUIBIFRIHEIH (DXKEJI) ToMeHaeyi, OKIeHiH KoMipTeK MOHOOKCHAI OOWBIHIIA TU(DDY3HSITHIK
kabinerinig (DLCO) TemeHzeyi, »XOFaphsl a)XbIPaTBIMABUIBIKTAaFBl KommbloTepiik Tomorpadus (KAKT) mepexrepi
OoiipiHma (UOPO3IBIK e3repicTepaiH YIeyi, TPaKIMUIBIK OpOHXOIKTa3mapIblH, «YSIbl OKIEHIH» JKOHE oNeTTeri
MHTEPCTHILNATBIB THEBMOHHUS TATTEPHIHIH O0ysI >kaTazpl. KockiMIa OopKaMIbIK MOHTEe KIMHHUKAIBIK HaIIapiay,
SHTITYIIH KyIIeoi, (PU3HWKANBIK >KYKTeMe Ke3iHAeri AecaTypanus, aiThl MHUHYTTHIK JXYPY TECTi KAIIBIKTHIFBIHBIH
KbICKapybl, erjae »ac, TeMeKi LIery, COHIai-aK KaciOM, TYPMBICTBIK KOHE DKOJOTHSUIBIK MHTASLISUIBIK SCepep He.
3epTXaHabIK KOHE MOJICKYJIAJIBIK MapKepiiep Kayirn-KaTepai Oaranay/ sl TOJNBIKThIPA ajaibl, alaiaa ojgapablH KOTIIIiTiri
KYHJIEJIKT] KJIMHUKAJIBIK TOXiprOene nepdec Kogany YIliH )KETKUIIKTI CTaHJapTTajMaraH.

Tankprnay. O A-HbIH Kosaiichl3 arbIMbl Oip FaHa OKIIayJaHFaH pakTopMeH eMec, QyHKIHMOHAIIBIK, PaAHOIOTHsIIBIK,
KJIMHUKAJIBIK, SKCIIO3UIIMSUIIBIK )KOHE 3epTXaHAaJIbIK MapaMeTpiepIiH KUBIHTBIK dCepiMeH aHbIKTadaapl. Mnnonarusiibik
ekne GuOpO3bIHA OKITe () YHKIMSICEIHBIH TOMCHICY] KOHE 9JICTTeTi HHTSPCTHIINAIBIB THEBMOHUS MAaTTEPHIHIH O0ITYHI
KoOiHe KaWTHIMCHI3 (UOpO3maHyAbl KepceTeldi XoHe Hamap OomkaMMeH OaimaHBICTHL. JIoHEeKep TiHHIH >KyHeri
aypynapeiMeH OaitmanbicThl OMA ke3iHIe 0Chl KOpCeTKIMTEPIiH TYCiHAIpMeci e3repMeni 00Iybl MYMKiH, ce0ebi aypy
aFBIMBI JKYHell KaOBIHY MPOIIECiHiH OeICEeHATITIHE )KOHEe eMTe XKayarKa TOyeIi.

KopboiThinasl. OVIA mporpeccuscslH epTe Ke3eHJe aHBIKTay YIIiH KeIdaKTOpibl Kayill CTpaTU(GHKAIMIACH KaxkeT.
[ammenTtTepai npakTukanbk 6akpurayra @XXEJI, DLCO, KIIMHUKATBIK CUMITTOMIAP, (PU3UKAIIBIK )KYKTEMere TO3IM/ILITIK,
KykTeme kesinzeri necatypauus sxoHe JKAKT OoiibiHina ¢ubOpo3 OGenriiepiH TUHAMHKAJBIK Oarajiay eHri3iinyl THiC.
KoaciOu, TYpMBICTBIK JKOHE HSKOJOTHSUIBIK aHAMHE3/i TOJBIK JKUHAY MaHbI3/ibl. DyHKIMOHAIIBIK, PagHOJIOTHIIBIK,
KJIMHHUKAJIBIK, SKCTIO3UIMSIIBIK JKOHE 3ePTXaHAJBIK apaMeTpIiep i OipiKTipeTiH 00mKaMIBIK MOJCIbACP I 93IpJey jKoHe
BaJIIaMsIIAY [IEPCIIEKTUBAIIBI OAFbIT OOJIBIN TaObLIAIbL.

Tyiiinai ce3aep: oKNeHiH HHTEPCTUIHAIIBIBI AYPYIaphl; YaeMeli okme puopo3sr; Kayin pakTopiaphl;, OKIECHIH MAKOYpJIi
TIPIIUTIK CHIMBIMIBIIBIFBL; )KOFAPhI aXKBIPATBIMIBUIBIKTaFBl KOMITBIOTEPIIIK TOMOTpadus.
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RISK FACTORS AND PREDICTORS OF ADVERSE COURSE OF INTERSTITIAL LUNG
DISEASES: A LITERATURE REVIEW

Zhadil A.D. 12, Kassenova S.L. !, Vinnikov D.V. 3, Avdeev S.N. %,

Tuleutayev R.M. !, Kaibullaeva D.A. !, Kalykova M.B. *
! Research Institute of Cardiology and Internal Diseases JSC, Almaty, Kazakhstan
2 Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
3 Al-Farabi Kazakh National University, Almaty, Kazakhstan
#1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Introduction. Interstitial lung diseases (ILDs) are a heterogeneous group of disorders characterized by inflammation
and/or fibrosis of the lung parenchyma and frequently leading to progressive respiratory failure. A substantial proportion
of patients develop a progressive fibrosing phenotype associated with an unfavorable prognosis.

Objective. To analyze current evidence on risk factors for progression and predictors of adverse outcomes in interstitial
lung diseases.

Materials and methods. This study was conducted as a narrative literature review. The literature search was performed
in PubMed, Scopus, Web of Science, Cochrane Library, and Google Scholar, predominantly covering 2015-2025, using
Russian- and English-language keywords related to interstitial lung diseases, progressive pulmonary fibrosis, risk factors,
and functional, radiological, and laboratory predictors. A total of 50 sources were included, comprising systematic
reviews, meta-analyses, cohort studies, registry data, clinical guidelines, and expert consensus statements.

Results. The most clinically significant and reproducible predictors of ILD progression are a decline in forced vital
capacity (FVC), a decrease in diffusing capacity of the lungs for carbon monoxide (DLCO), progression of fibrotic
changes on high-resolution computed tomography (HRCT), and the presence of traction bronchiectasis, honeycombing,
and a usual interstitial pneumonia pattern. Additional prognostic value is associated with clinical deterioration, increasing
dyspnea, exercise-induced desaturation, reduced six-minute walk distance, older age, smoking, and occupational,
domestic, and environmental inhalational exposures. Laboratory and molecular markers may complement risk
assessment; however, most of them are not yet sufficiently standardized for independent use in routine clinical practice.
Discussion. The adverse course of ILDs is determined not by a single isolated factor but by the combined influence of
functional, radiological, clinical, exposure-related, and laboratory parameters. In idiopathic pulmonary fibrosis, decline
in lung function and the presence of a usual interstitial pneumonia pattern more often reflect irreversible fibrosis and are
associated with a poorer prognosis. In connective tissue disease-associated ILDs, the same parameters may have a more
variable interpretation because the disease course depends on the activity of systemic inflammation and response to
therapy.

Conclusion. ILD progression requires early risk stratification based on a multifactorial approach. Routine follow-up
should include dynamic assessment of FVC, DLCO, clinical symptoms, exercise tolerance, exercise-induced desaturation,
and HRCT signs of fibrosis. Detailed assessment of occupational, domestic, and environmental exposure history is also
important. Development and validation of prognostic models integrating functional, radiological, clinical, exposure-
related, and laboratory parameters represent a promising direction for individualized risk assessment in ILDs.
Keywords: interstitial lung diseases; progressive pulmonary fibrosis; risk factors; forced vital capacity; high-resolution
computed tomography.

Beenenue IIPOTHO3 ISl MALMEHTOB. B mocnennue roxusl
WuTepcTuninanbhple  3a00/I€BaHUsT  JIETKUX N3JI paccmaTprBarOTCs KaK OIHA U3 3HAUUMBIX
(MU3JI) mpencraBnsioT co00il reTeporeHHyo MIPUYUH XPOHUYECKOU JIbIXaTEJIbHOMN
rpynimy XPOHUYECKHUX TP PYy3HBIX HEJOCTaTOYHOCTH,  KOTOpas  OTJIMYaeTcs
3a0osieBaHUM JIErOYHOU TKaHH, OBICTPOIPOrPECCUPYIOLTUM TEUEHHEM, a TAKKe
XapaKTEpU3YIOIIUXCS  BOCHAIMTEIbHBIMU U VHBaJIUIA3alUN " IIPEKIEBPEMEHHON
(UOpPO3HBIMU  HM3MEHEHUSIMH  aJIbBEOJIIPHOTO CMEpPTHOCTH, 0COOEHHO B TTOKHJIBIX
UHTEPCTULUS ~ JIETKUX. OTH  HPOLECCHI BO3pacTHbIX rpynnax [1,4].

NPUBOJIAT K  HaApyIIEHHIO  Ta3000MeHa, CornacHo JaHHBIM OIyOJMKOBAaHHBIX 0030POB,
CHI)KEHHUIO JIETO4YHOMN byHKIUN u pacrpocTpaHeHHOCTh U 3aboseBaeMocts M3JI
MIPOrpeccupyrouiei JIbIXaTeNIbHOM CYLIECTBEHHO BapbUpPYIOT MEXAY pPEruoHaMu
HepocratouHoctu [1-4]. U3JI ornmuarorcs MHUpa, 4TO OOYCIIOBJIEHO KaK pPa3M4MUiIMU B
CII0)KHOCTBIO JMArHOCTUKH U CKJIOHHOCTBIO K BO3JIEHCTBUU  (AKTOpPOB  pHCKa, TaKk U
OBICTPOMY  TPOTPECCUPOBAHHMIO, 4YTO B HEOJIHOPOAHOCTBIO JUarHOCTUYECKHUX
COBOKYITHOCTH (POpMHUPYET HEeOIaronpusITHBII noaxonoB [3,4]. B mocnennue roasl ocoboe
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BHUMAaHHE ynensiercs benotumy
MPOTrPECCUPYIOIIETO TEUCHHUS N3J1,
XapaKTEePU3YIOLIEMYCSI HapacTaHUuEM
(buOpO3HBIX W3MCHCHUH, YXYAIUICHHEM
KIUHHYCCKUX i (G YHKIIMOHATBHBIX
MoKa3aTesie ¥ HeOJaronpusTHBIM ITPOTHO30M
HE3aBHCHUMO OT HCXOZHOM HO30JOTHYSCKOM
dbopwmsi [1,5,6].

OnHako, HECMOTPS Ha 3HAYUTEIIbHBIN TPOTrpecc
B moHuManuu mnartoreHe3a W3JI, ocrarorcs

HEIOCTATOYHO HU3y4YEHHBIMU (bakTopsl,
OTpENEAIONe  MHAWUBUAYATbHBIH  PUCK
MIPOTPECCUPOBAHUS 3a00JIeBaHUs.
[Tpomomxkaercs IIOKCK MPEANKTOPOB

HEOJIaronpusATHOTO TE€YEeHUsT PUOPOTHYECKOTO
npouecca. [loaudTHONOrMYECKUN — XapakTep
N3JI 3arpyaHseT OUEHKY BKJaJa OTACIbHBIX
(hakTopoB B dhopmMHupoBaHHE
porpeccupyronero GeHoTUma.

CoBpeMeHHbIE JaHHBIE  YKa3bIBalOT, UTO
CKOPOCTh CHIDKCHHS JIETOYHOW (DYHKIIMH I10
JTaHHBIM CIUPOMETPUH, BKJTIOUAst
(bopcHpOBaHHYIO JKU3HEHHYIO €MKOCTb JIETKHX
(DXKEJI) n 06beM popcHpOBaHHOTO BhIIOXA 32
nepByto cekynny (ODB,), sBnsercs onHUM U3
MapKepoOB MPOTPECCUPOBAHMS ¥ IPOTHO3A MIPH
Pa3IUYHBIX (dbenoTunax N3J1 [1,7].
OmnpeneneHbl MpU3HAKU HEOIArONMPUSITHOTO
Teuenus, Bkmouas cHmKenne OXEII n
mudGy3nOHHOH  CHOCOOHOCTH  JIETKUX — TIO
MOHOOKCHY yraepoja (DLCO),
nporpeccupoBanue (puOPO3HBIX N3MEHEHHH 1O
JTAHHBIM BBICOKOpa3peIIaromen
KOMIIBIOTEPHOU ToMorpaduun (BPKT),
HaJau4yue naTTepHa 0OBIYHOM
uHTepcTulManbHod  mHeBMoHuun  (OUII),
MTOXKWION BO3pacT, KypeHue 51
npodeccuoHaIbHbIE MHTAJISMOHHbBIE
BO3/IeHicTBUS. BmecTe ¢ TeM omyOiIMKOBaHHBIE
TaHHBIE oCTarTCA HEOJJHOPOAHBIMHU:
UCTIONB3YIOTCS pa3IJHbIC KpUTEPUN
IIpOrpeccupoBaHUs, paznuvaercs
MPOIOIDKUTEITEHOCTD HaOIIOCHNS, a
MIPEIUKTOPBI HEpeIIKo AHATU3UPYIOTCS
OTIETHHO B pamKax KOHKPETHBIX
HO30JIOTMYECKHX bopm. Ocraercs
HEJ0CTATOYHO SICHBIM, Kakue (aKTOphI PHCKa
UMEIOT TMPOTHOCTHYECKOE 3HAYeHHe JUIs
pa3Hbix BapuaHToB M3JI, a kakue SBIAIOTCA
HO30JIOTUSA-CIEU(PUYHBIMU U 33aBHCIT OT
nmaToreHesa 3a00JIeBaHUSA, PATUOIOTHIECKOTO
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(TU3V0NYbMOHOAOMA
IaTTepHa M AaKTUBHOCTH BOCHAIUTEIBLHOTO
mporuecca.
bonpmmHCTBO ONyOJIMKOBaHHBIX  padoOT

paccMaTpuBalOT OTAEIbHBIE HO30JOTMYECKUE
¢dopmbl M3J1, oTnenbHble Tpymibl (akTopoB
PHCKa WM TepareBTHYECKHE MOIXOJBI, TOTa

Kak CpaBHUTEIbHAs 3HAYUMOCTD
(YHKIIMOHATIBHBIX, PaIOIOTHYECKHUX,
KIIMHUYECKUX, AKCTIO3UITUOHHBIX u
nabopaToOpHBIX ~ MPEIUKTOPOB B €IUHOM
CUCTeMe CTpaTHU(UKALUN PUCKA MIPEICTABICHA
OTpaHUYEHHO. OcoOyto CII0KHOCTh
IIPE/ICTABIISIET COIIOCTaBJICHHE
HIMOTIATHYECKOTO JierouHoro ¢puodposa u U3JI,
aCCOLMHUPOBAHHBIX c CUCTEMHBIMU

3a00JICBaHUSAMH COCIUHUTEILHON TKaHU [8—
12], MOCKOJIBKY IIPU 3THX COCTOSIHUSIX OJHU U
T€ K€ IOKa3aTelIu MOTYyT HMMETh Pa3IMyHYIO
MIPOTHOCTUYECKYIO MHTEPIPETALIHIO.

JlononHuTenbHasE aKTyaJbHOCTh HACTOSIIETO
0030pa CcBs3aHA C OrPAaHUYCHHOCTHIO JTAHHBIX
no Kazaxcrany u LlenTtpanbHoii A3sum, rae
BIUSTHUE TIPOGECCHOHATBHBIX, YKOJIOTHICCKHX
u UHTATIAOHHBIX BO3JIEUCTBUI Ha
(dhopMupoBaHHE Iporpeccupyromero GeHoruna
N3JI ocTaercss HEAOCTATOYHO U3yYEHHBIM. [[1s1
peruoHa ¢ BBICOKOW JOJI€H NPOMBIIIIECHHBIX,
TOPHOI0OBIBAIOIITIX u 9KOJIOTUYECKH
HEONMAronmpusTHBIX  TEPPUTOPHI OIICHKA
9KCIIO3UIIMOHHBIX (AKTOPOB MOXKET HUMETh
0co00€ 3HaUYCHHE TTPU paHHEN UACHTH(UKAIITI
MaIyueHToB BHICOKOTO prcka [13-19].

Hayunas HoOBu3Ha  Hacrosimero o0030pa
3aKJIIOYAeTCsT B HMHTEIPATUBHOM IMOAXOJE K
OIICHKE  TMPEAUKTOPOB  HEOIArompusiTHOTO
teueHuss WM3JI. B oriamume oT paHee
OMyOJIMKOBAaHHBIX 0030POB, HACTOSIIAs paboTa
HarpaBJieHa Ha COMOCTAaBIIEHUE
WIMOTIATHYECKOTO JieroyHoro ¢ubpo3a u
CHUCTEMHO-ACCOLMNPOBAHHBIX N3J1,
BbIIETICHUE CcleUu(UUHBIX (aKTOPOB pHUCKA.
Takoil MOAXOJ MOKET CIY)KUTb OCHOBOW IS

pa3paboTKu MHOT0(aKTOPHOI
MIPOrHOCTUYECKOMN MOJIeIT! paHHEN
cTpaTuUKAIMK PUCKA TPOTPECCHUPOBAHUS

N3JI, Tak ’KXe KOMIUIEKCHAas OLEHKa JTHX
apaMeTpoB paccMmatpuBaeTcs KaK
MEPCIIEKTUBHOE HAIPABJIEHUE ONTUMHU3ALUU
TEPANCBTUICCKUX CTpaTeFHﬁ.

Ienbo Hamero o03opa #ABJIASETCS AHAIU3
COBPEMEHHBIX JAaHHBIX O (pakTOopax pHCKa
IIPOrpPECCUPOBAHHUS U MIPEIUKTOPAX
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HeOJIaronpusITHOTO TEYCHHS
MHTEPCTULUAIBHBIX 3a00JICBaHHI JTETKUX.
MarepuaJjbl 1 MEeTOIbI

Hacrosimass ~ pabota  BBIMOJMHEHa  Kak
HappaTUBHBIM 0030p HAy4YHOH JHUTEPaTypBHI,
HaNpaBICHHBI Ha aHAJIW3 COBPEMEHHBIX
JaHHBIX O (haKTOpax pHcKa MPOTrPECCUPOBAHUS
U TIPEAUKTOpaX HEOIaronpusTHOTO TEUYECHUS
MHTEPCTULUATBHBIX 3a00JIeBaHUN JTETKHX.
ITouck nyOMKanui POBOAUICS B
MEKIyHApOAHBIX 0Oa3ax maHHBIX PubMed,
Scopus, Web of Science, Cochrane Library u
Google Scholar. BpemenHo# HHTEpBa MOKUCKA
OXBaTBIBAJI IPEUMYIIIECTBEHHO MyOINKALINK 32
2015-2025 r1r.; oTamenbHBIE OoJjiee paHHHUE
OCHOBOIIOJIAraloIIne JIOKYMEHTBI u
Kiaccuukanronuble Marepuansl [20] Obutn
WCTIOJIB30BaHBI TIPY ONHCAHUU TEPMUHOJIOTHH,
JUArHOCTHUYECKUX TMOAXOJI0OB U  JBOJIOLUU
COBpEMEHHBIX NpeacTaBiennit 00 U3J1.

[Tonck  OCyIIECTBISAJICS Ha PYCCKOM U
AHTJIMKACKOM  SI3BIKAX C  HCIOJIb30BAHUEM
CIIEYIOIIUX  KIIOYEBBIX  CIOB U HUX
KOMOWHAITHIA: «MHTEPCTULINATHHBIC
3a00NeBaHUsl JIETKUXY», <«IIPOrPECCUPYIOLIUI
JerouHblii  (GUOpPO3»,  «IIPOTPECCUPYIOMIHIA
¢bubposupyromuit  peHoTun», - «pakToOpbl
pHCKa», «IPEAUKTOPHI TMPOTPECCHPOBAHUSY,
«hopcupoBanHas JKU3HEHHAas €MKOCTb
JIETKUX», «00beM (OPCUPOBAHHOTO BbIIOXA 32
MEPBYI0 CEKYHIY», «BBICOKOpa3pelaromnas
KOMITBIOTEpHAsT  TOMOTpadus», «KypeHHE»,
«UHTAIALUOHHBIE BO3JICHCTBUSY,
«J1a00paTOpHBIE MAPKEPHD.

B 0030p BKIIOYAINCH CHCTEMAaTUYECKHE
0030pHl, MeTaaHaJIU3bl, KOTOpPTHbIE
UCCIIEIOBAHMs, JlaHHBIE HAIMOHANBHBIX U
MEXTYHAPOJHBIX PErHCTPOB, KIMHUYECKUE
PEKOMEHJALMU W D3KCIEPTHbIE KOHCEHCYCHI
[21-23], mocsimennbie anuaemuonoruud NU3J1,

(YHKIIMOHAJIBHBIM, PasvOIOTMYECKUM,
KIIMHUYECKHM, 9KCIO3ULHOHHBIM "
1a00paTOPHBIM IPEIUKTOpaM

MPOrpeCcCUpOBaHUs 3a00JICBAHNUS.

He BriTHO9aIMCh MTyOIMKAIMH, HE OTHOCSIIHECS
K MHTCPCTUIIUAIIBHBIM 3a00JI€eBaHUAM JCTKUX,
UCCIICIOBaHHUS UCKJTFOUUTEIILHO
NEANATPUICCKHUX HOHy.]'IS[HPIfI, CANHNUYHBIC
KIMHUYECKUE CIydad, TE3UChl KOH(EpEHIIHA
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0€3 MOJTHOTEKCTOBOM BEPCHH, MyOIrKanuu 6e3
JOCTYITHOTO MTOJTHOTO TEKCTA, a TAK)KE PaOOTHI,
B KOTOPBIX HE pacCMaTPUBAINACH (HAKTOPHI
pHUCKa, MPOrpecCHpOBaHUE 3a00JEBAHUS WIH
HeOJIaronpusITHBIE UCXOJIBI.

OT6Op HMCTOYHHMKOB MPOBOJWICS IOATAITHO:
MEPBOHAYAIILHO OLCHUBAIUCH Ha3BaHHE W

AHHOTAIUS MyOTHKaIIH, nanee
AQHATM3UPOBAJICS  TOJHBIA  TEKCT  CTarei,
COOTBETCTBYIOIMX TeMaTuke ob3opa. Ilpu
HaJINYUHU AyOnupyromumx TaHHBIX

NPEaNoYTeHuEe OTAABAIOCh Ooyiee KPYIHBIM
UCCIIEIOBAaHUSIM, CHUCTEMaTHYECKUM 0030paM,
METaaHaJlM3aM, PpErucTpOBBIM JIaHHBIM U
aKTyaJbHbIM KIMHUYECKUM PEKOMEHIAIMSM.

N3  kaxmoit  myOnuKaluu — W3BJICKAIHUCH
CBEJICHUSA 0 TUIIE HCCIIE0BAHMS,
XapakTEPUCTUKAX H3Yy4aeMOM  MOMYJIALUH,

Bapuante N3J1, onennBaembIx hakTopax pucka
WIM  TpeauKTopaX, (YHKIUOHAIBHBIX U
PaAMOIOTMUYECKHUX UCX0/IaX, 8 TAK)KE OCHOBHBIX
BBIBOJIaX aBTOPOB.

PesyabTarsl

OnuaeMuOI0TnYeCKUe aCIIEKTHI u
pacpoCTpPaHEHHOCTh

Ananns SIMUACMHUOJIIOIMYCCKUX JaHHBIX
BBISIBUJI BBIPAKEHHYIO BaprabeIbHOCTh
IIOKa3aTesaeu pPacpoCTpaHEHHOCTH

WHTEPCTULIMATBHBIX 3a00JeBaHUI JIETKUX B
pa3IMuHBIX pernoHax mupa. B Esporne u
CeBepHOll  AMepUKE  pPacHpOCTPaHEHHOCTh
N3JI cocraBnser 50-80 ciywaeB wa 100 000
HaceJeHus, Torga Kak B cCTpaHax A3uUU U
peruoHax ¢ OrPaHUYEHHBIM JOCTYIIOM K
KOMIIBIOTEPHOH  TOMOTrpauu  BBICOKOTO
paspemienuss (BPKT ) nannslii moxa3zatenb
BappupyeT B npenenax 20—40 cayuyaes Ha 100
000 nacenenwus [3,4].

Jlons NanuMeHToB € MPOrPECCUPYIOLIUM
dbudporrueckum dheHoTunom TEUCHUS
3aboneBanus coctaBisier 18-32 % B TeueHue
nepBbIX 2—3 yieT HaOMI0IeHUsT HE3aBUCUMO OT
MCXOHOM HO3050THYecKOM Gopmbr U3JT [1,5].
JlaHHBIE HAIMOHAIBHBIX W PETHOHATBHBIX
PETUCTPOB  AEMOHCTPUPYIOT ~COINOCTaBUMBIE
pe3ynbTaThl, IPU STOM JOJS TalUEHTOB C
MIPOrPECCUPYIOLUM  CHM)KEHMEM  JIETOYHOU
¢byHKuy npesblmaet 25 % [24].
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Tabauna 1 - Dnunemuonorudeckue xapakrepuctuku M3JI u mporpeccupyromiero ¢pubdposupyromniero GpeHoTuna

Pernon /| Tun ucrounuka u | Kpurepun / moaxon | Pacmpoc- Joass  mporpeccupymoiero
HCTOYHUK AU3aiH K AUATHOCTHKE TPAHEHHOCTH ¢pudpo3upyromero
JTAHHBIX N3J11a 100 000 | penoTuna
HaceJIeHusl
EBpona Cucrematuueckue Juarnos W3JI mo | 60-80 20-32% o JAHHBIM
0030pHI, KIIMHUAKO- HCCIICTOBAaHUN
HAIlMOHANIBHBIE ¥ | PEHTTCHOJIOTHYECKUM TIPOTPECCUPYIOMINX
peruoHayIbHbIE JIaHHBIM, BPKT, ¢udposupyrommx U3J1 [6,24]
peructpsl [3,4] CIIELUATIN3UPOBAHHBI
M perucTpam
CeBepHast PeructpoBeie Juarnos H3J1 | 50-75 22-35% o JTAHHBIM
Awmepuka JIaHHBIE, YCTaHaBJIMBAJCSI B perucTpoB ¥ 0OOOLICHHBIX
HaOJFOTaTeNILHBIC CIIELUATIN3UPOBAHHBI OILICHOK [24,25]
KOTOPTBHI, X IICHTpax; B psje
CHENHANM3UPOBAaHH | paboT  YYHTHIBAJIHCH
pIe 6a3bl [3,24,25] (hubpo3upyromuue
dopmer U3J1
Azmus Cucremaruueckue Kpurepun 20-40 10-20% o JAHHBIM
0030pEbI, OTAETBHBIC | TUATHOCTHKHU OTIENBHBIX WCCICIOBAaHUNA U
HallMOHAJbHBIE U | HEOAHOPOIHBI; B SKCIEPTHBIX OLEHOK [3,4]
peruoHanbHele 4acTu PErHOHOB
uccnenoBanus [3,4] | BO3MOXKHA
HeloCTaTOYHas
nocrynHocte BPKT u
CHeNHaTU3UPOBAHHO
1 TOMOIIH

Ipumeyanue. I[lpusedennvie OuanazoHvl ciedyem UHMEPNPEMUpos8ams KaxK OpUEHMUPOBOUHbLE,
NOCKONIbKY OHU NOAYYEHbl U3 UCMOYHUKOG C PA3IUYHbIM OU3AUHOM. CUCMEMAMu4ecKux o030pos,

pezucmpoe,

KO2OpNHbLX uccneoo8anull  u IKCNEPMHbIX OUEHOK.

OcrosHbimu npuiunamu

gapuaderbHocmuy  AGNAIOMCA pa3iudus 6 ouasHocmuyeckux Kpumepusax, oocmynnocmu BPKT,
NOJHOMe pe2UuCmpayuy Cciyuaes, COCmage u3yyaemvlx HORYIAYUl, GKIIOYEHUU UNU UCKIIOYeHUU

UOUONAMUYECKO20  Jle20uH020  Puobposa,

CUCMEMHO-ACCOYUUPOBAHHBIX

H3J1  u Opyeux

@ubposupyrowux enomunos. B ceéazu c smum snuoemuonocuveckue nokazamenu U3J1 mpebyrom
CMaHOapmu3UupOBAHHLIX NONYIAYUOHHBIX UCCIe008aNULL, 0cObeHHo 6 cmpanax Llenmpanvnoii A3uu,
20e Oamnmvle o pacnpocmpanennocmu M3J1 u npoepeccupyrowezo ¢ubposupyrowezo genomuna

ocmaromcest 02paHuU4eHHbIMU.

@yHKIMOHAIBHBIE MAPKEPHI

[Ipu wanonaruueckoM JeroyHoMm (uodpose

QyHKIMOHAIBHBIE  IIOKA3aTEIM  BHEIIHETO (MJ1®) camxenne OIKEJI, kak npaBuiio, HOCUT
JBIXaHUSI UTPAIOT KIIOYEBYIO POJIb B OLIEHKE Oosiee TUHEHHBIM U HEOOPAaTUMBIN XapakTep U
aKTUBHOCTM U  mporpeccupoBanus M3JL. HalpsIMyl0 KOPPEIUPYET C BBIKHBAEMOCTHIO
Haub6onee BOCIIPOU3BOIUMBIM [1,7]. B ommuuume ot »storo, mnpu MW3JI,
(G yHKIIMOHAJIBHBIM MapKepoM aCCOLIMMPOBAHHBIX C 3a00JIeBaHUSAMU
IIPOIPECCUPOBAHUS  SIBIISIETC  CHMIKEHUE COEIMHUTENIbHOM TKaHu, auHamuka OXXEJI
nmokazatenst  (OPCUPOBAHHOW  >KM3HEHHOM MOXeET OBITh OoJiee BapuaOeIbHON U 3aBUCETh

emkoctu jerkux (OXKEJT). Camkenne OXKEJL
>10 % OT HODKHOTO B TeueHHe 12 MecdleB
aCCOLIMUPOBAHO c CYLIECTBEHHBIM
yBeJIMUYeHUEM pucka cMepTHocTH ot U3JI [26].
bonee ymepennoe camxenne @XEJI (5-9 %) B
COUYETaHHH C MPOrPECCUPOBAHUEM (PUOPO3HBIX
W3MEHEHMH 10 JaHHBIM  KOMIBIOTEpHOU
ToMOrpauu TakXke JTOCTOBEPHO CBS3aHO C

HC6H8.1" OIIPUATHBIM HNCXO0I0M 33.6OJ'ICB8.HI/ISI
[7,27].
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OT AKTUBHOCTH OCHOBHOI'O ayTOMMMYHHOT'O
rpolecca U 0TBeTa Ha UMMYHOCYTPECCUBHYIO
tepanuto [28—-30].

BaxHbIM JOTIOTHUTEIBHBIM (PYHKIIMOHATBHBIM
IIOKa3aTeseM ABJIAETCS T py3noHHAs
CIIOCOOHOCTh ~ JIETKUX 0  MOHOOKCHIY
yraepona (DLCO), orpaxaroniasi HapyleHue
aJIbBEOJISIPHO-KATUIUIIPHOTO ra3ooOMeHa.
Cumxenune DLCO acconuupoBato ¢ OosbIieit
PacipoCTPaHEHHOCThIO  WHTEPCTULIMATIBLHOTO

OTU3NONYNbMOHOJIOr A
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MIOPaXCHMS, HapyleHHeM  Ta3000MeHa,
pPUCKOM  JiecaTypalid IpuU Harpyske u
HEeOJIaronpusATHBIM NPOrHO30M. B oTinnuune or
@XXEJI, koTopas NpeUMyLIECTBEHHO OTpa)XaeT
PECTPUKTHBHBIE  WM3MEHEHMS W IOTEPIO
serounoro oorema, DLCO MoOXeT CHIKAThCS
yKe Ha Oosiee paHHUX 3Tanax 3a00JeBaHUS U
JIOTIOJIHUTENBHO YyKa3blBaThb HA COCYAMCTHIN
KOMIIOHEHT IOPaXE€HUsS, Pa3BUTUE JIETOYHOU
THIIEPTEH3UU WIN BBIPAXEHHOCTh (prOpO3HOTO

peMOJIETUPOBAHUS [1,28-30]. [TosTomy
orenka DXEJI 6e3 DLCO MoxerT OBITH
HEIOCTAaTOYHOHU hilat: ¢ OJIHOLIEHHOU

crpatudukanuu pucka y nauuentos ¢ M3JL
KnuHuko-QyHKIMOHATIBHBIE  TECTHl  TAKXKeE
UMEIOT Ba)XKHOE IPOrHOCTHYECKOE 3HAuYEHUE.
CHuXeHue IUCTaHIMU 6-MUHYTHOT'O IIIarOBOTO
TecTa,  Jecarypauus  KUCIOpoAa  Ipu
¢bu3nyeckoil Harpy3Ke ¥ HapacTaHHE OJIbIILIKU
OTpPaXKAIOT HE TOJBKO HapylmIeHHe (QYHKIUU
JEeTKUX, HO MW  HUHTErpajbHOE BIUSHHE
3a0oJeBaHns Ha (PU3NYECKYIO BBHIHOCIHUBOCTb,
ra3oo0MeH M KayecTBO KM3HHM NalMEHTAa.
Jlecarypanys BO BpeMsi Harpy3Ku MOXET ObITh
0COOEHHO  3HAYMMOH Yy MALUEHTOB ¢
COXPAaHHBIMH WJIM YMEPEHHO CHH)KCHHBIMHU
CIIMPOMETPUYECKUMU IoKa3aTessiMHu,
[IOCKOJIbKY =~ OHa  MO3BOJISIET  BBISIBUTH
(GYHKLIMOHAIBHO  3HAYMMOE  HapylIeHHe
razooOmeHa. J[MHaMHUKa CUMIITOMOB, BKJIIOUast
YCHUJIEHUE OJIBIIIKH, CHUYKEHUE IEPEHOCUMOCTH
ObITOBOM Harpy3ku u y4allleHHe
TOCHUTAIN3AlMM, JOJDKHA paccMaTpUBaThCs
coBmectHO ¢ nmokazarersmu OXKEJI, DLCO u
nagasiMu BPKT.

B nocnennue roabl Bce OoJblliee 3HAUYECHHE

IIPUIaeTCs JUHAMUKE o0beMa
(GOpCHPOBAHHOIO BBIIOXA 3a MEPBYIO CEKYHAY
(ODB,) KaK JIOTIOJIHUTEIILHOMY

nporHoctuyeckomy mapkepy [1,2]. T'omoBoe
cHmxenne OPB; koppenupyer ¢ HapacTaHUEM
¢uOpO3HBIX HU3MEHEHHH, (QOpMHUpPOBAHUEM
TPAKIIMOHHBIX OPOHXOAKTA30B U YBEIMUYCHUEM
PETUKYJISIPHBIX U3MEHEHUM 1o gaHHbiM BPKT
[31,32]. Kpome Ttoro, nmunammka O®DB;
aCCOLIMMPOBAaHA C PUCKOM TOCIHUTAIU3ALUH,
YaCTOTOM OCTpPhIX 00OCTpeHUd U oOmeH
BBDKUBAEMOCTHIO [33].

Takum oOpa3zoMm, (QyHKIMOHANbHAs OIEHKA
nporpeccupoBanus U3JI nomkHa BKIIOYATh HE
tonpko muHamuky ®XKEJI, o m DLCO, 6-
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MHHYTHBIM IIAroBbIA TECT, €CATypalMio MpU
HarpysKe, BBIPaXEHHOCTb OJIBIIIKH, THHAMHUKY
CUMOTOMOB U  KOMIUJIEKCHbIE  HMHJIEKCHI
MIPOTHO3A. Haubonee CHJIBHYIO
JIoKa3aTeIbHOCT, MMeroT cHimkeHue OIKEJI,
cumxenne DLCO wu  mporpeccupoBaHue
KJIIMHUKO-(YHKIIMOHAIBHOTO  yXYALICHUS B
COYETaHUH C PATHOIOTMIECKHUMHU MPU3HAKAMU
¢ubpoza. ODPB; umMeer NPEUMYIIECTBEHHO
JOTIOJTHUTEIHHYIO IPOTHOCTUYECKYIO
LIEHHOCTb U JTOJIKEH OLEHUBATHCS B KOHTEKCTE
¢denoruma  3ab0jeBaHMS, COIMYTCTBYIOMIEH
OpOHXHATBHON OOCTPYKIIMH U UHTAIALIMOHHBIX
BO3JICHCTBUM.

Kypenue um MHrajasiuMmoHHbIe BO3AeHCTBHSA
KaK (paKTOpbl PUCKA

Kypenue sBrnsercs OAHHUM U3 KIIOUYEBBIX
MOUGUIHPYEMBIX (PAKTOPOB PUCKA PA3BUTHUS
U TPOTrPEeCcCCUPOBAHUS  HHTEPCTHIIMAIBHBIX
3aboneBannii nerkux [33-36]. BozuelicTBue
TabavyHOTO JpIMa aCCOILIMUPOBAHO c
BOCIIAJICHWEM  OpOHXHMOI W albBEOJI,
MIPUBOJIALIEE K aJTbBEOISIPHO — SMUTEIUATHHBIM
MOBPEKIACHHUSIM, HAPYIICHUIO Ta3000MEHA U
pasBututo pubporrdeckoro nporecca [33].
[IpodeccnonanbabIe VHTSIIIMOHHBIC
BO3JICHCTBUS, BKIIOYash OPraHUYECKYI0 U
HEOPTaHWYECKYI0  TbUIb,  METALIBl U
IPOMBIIIICHHBIE  a3PO30JIM,  JIOCTOBEPHO
CBSI3aHBI C TOBBIIIEHHBIM PHCKOM Pa3BHUTHS
N3JI u dopmupoBaHueM MPOrpecCUPYIOLIETO
TeueHus 3aboneBanus [4,26]. OTeuecTBEHHbIE
JAaHHbIE MOJATBEPXKAAIOT, YTO JUIUTEJbHBINA
npoeCCHOHATBHBI KOHTAKT C TBUICBBIMU U
XUMUYECKMMH areHTaMH acCOLIMMPOBaH ¢
Oozee OBICTPBIM IIPOrpeCcCUPOBAHUEM
(¢uOpO3HBIX HM3MEHEHMH U  yXYJIICHUEM
(YHKIIMOHATIBHBIX TIOKa3aTesnel erkux [37].
[Ipn wauonatudyeckoM JieroyHoMm (ubpose
KypeHHE paccMaTpuUBaeTCsl Kak OJHH U3
BeAylUX (aKTOPOB pHUCKA 3a00JeBaHUS U
6os1ee ObICTPOro CHMKEHUS (DYHKLHU JIETKHX,
WHTAIISIMOHHBIE BO3/IEUCTBUS qare
BBICTYITAIOT KaK BO3MOXHBIE TPUTTEPHBIC
(baxTopsl nebrora " YCKOpPEHHOTO
nporpeccupoBanus ¢ubposa [26]. B To xe
Bpems 1npu M3JI, accoummpoBaHHBIX C
CHCTEMHBIMHU 3a00JIeBaHUSIMHU
COEJMHHUTENIbHOW TKaHH, BIUSHUE KYpPEHUS U
WHTJSIIIAOHHBIC BO3/ICHCTBHS MOTYT
YCUITUBATh BBIPA)KEHHOCTh (ubpo3HBIX
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M3MEHEHUH, OHAKO TEMIIBI IPOTrPECCUPOBAHNS
BO MHOIOM OIPENENATCS aKTUBHOCTBIO
OCHOBHOIO ayTOMMMYHHOIO IIpouecca H

OTBETOM Ha MMMYHOCYIPECCUBHYIO TEPAIUIO
[28,29].

OT131oNYNIbMOHOAOr A ‘;L

Kypenue u uWHransdnuoHHbIE BO3JCHCTBUS
3aHUMAIOT  BEAYNIYI0  TO3UIHI0  CPEIH
MOJUPUIHPYEMBIX (akTopoB pucka
nporpeccupoBanus U3J1 [4,26,34].

KypeHue n MHransiuMoHHble BO3AEACTBUA Kak PakTopbl PUCKa MHTEPCTALMaNbHbIX 3aboneBanunii NErkmx
5
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KypeHune
WMHranaumnu

MpodreccuoHanbHble

Skonoruyeckune
MHransuum

Pucynok 1 - KypeHne u HHTaISIMOHHBIC BO3ACHCTBIS Kak (pakTopsl prcka N3JI (cocraieHo mo qanHeM [4,26,32])

Ipumeyanue. Pucynox cocmaenen aemopamu Ha OCHO8aHUU OaHHbIX Aumepamypvl [4,26,32].
IIpeocmasnennvie 3naueHus ompaxcaiom yCio8Hy0 CPAGHUMENbHYI0 3HAYUMOCb IKCNO3ZUYUOHHBIX
Gaxmopos u ucnonwb3yrmces 0 8U3yaIU3AYUU 0000UEeHHBIX OAHHBIX TUMEPAmypHO20 0030pa

Paanosiornueckne npeguKTOpbI

KommbrotepHass ~ tomorpagusi ~ BBICOKOTO
paspelleHnss OpraHoB  TPYJHOM  KJIETKH
3aHUMAaeT IICHTPaJbHOE MECTO B OIICHKE
TEYEHUS U TMPOTHO3a HMHTEPCTUIMAIBHBIX
3a0oneBanuil nerkux. Hamuume ¢uOpo3HbIX
U3MEHEHMH, TaKMX KaK COTOBOE JIeTKOe,
TPaKIIMOHHBIE OPOHXOIKTa3bl U YMEHBIICHHE
o0beMa JIETKUX, accouuupyercss c Ooiee
OBICTPBIM CHUXEHHEM JIErOYHON (QPYHKUIHUU U
IPOrPECCUPYIOIIMM ~ TE€YEHHEM  JIETOYHOIO
¢udpoza [31,38,39]. PacnpocrpaHeHHOCTH
(uOpO3HBIX M3MEHEHUH U MX MPOKCHUMAIbHOE
pacrpoCcTpaHeHHE SIBIISIOTCS  YCTOHYMBBIMA
PamoIOTHYECKUMHU MPEeIUKTOpaMU
nporpeccupoBanus [7,40]. Pamuonornveckuii
naTTepH OOBIYHOM MHTEPCTULUATBHOM
nHeBMoHuu (OUII) accounnpoBan ¢ Haubomnee
HEOJIaronpusATHBIM  HPOTHO30M  Kak Mpu
HUIMOTIATHYECKOM JIETOYHOM (uOpo3e, Tak U
npu W3JI wunout stmonorum [2,32,41]. Ilpu
NJI® nanmuue tunmmunoro OUII-marrepHa mo
JTaHHBIM BPKT uMeeT BBICOKYIO
IMAaTHOCTHYECKYI0  3HAUYUMOCTh,  OJHAKO
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nuarHo3 MJI® He MOXeT yCTaHaBJIMBATHCS
TOJBKO Ha OCHOBaHWU PATUOJIOTHYECKOTO
naTTepHa. On TpeOyer
MYJIbTUIUCIUIJIMHAPHON OLEHKA C YYETOM
KJIIMHUYECKOW KapTHHBI, BO3pacTa NalMEHTa,
AHAMHE3a, HCKJIIOYECHHUS W3BECTHBIX MNPUUYUH

¢bubposupyroiero N3J1, BKJTIOUast
3a001€BaHNA COEIMHUTEILHON TKaHH,
JICKapCTBEHHBIC u npoQeCCUOHATBHBIE
BO3JIEHICTBHS, npu HE00XO0IMMOCTH,

Mopdostoruueckoro uccienoanus [2,42].I1pu
NJI® wnamuuune OWIl-natTepHa oTpaxkaer
OXKHJIaeMoe  Iporpeccupyroniee  TeYeHue
3aboneBanus [2,42], Torna Kak MpU CUCTEMHO-
accouuuposanHbix U3JI OUII-naTTepH Takxke
YXYIIIaeT MPOrHO3, HO TeUEeHHE MOXKET OBbITh
Oonee BapuabenbHbIM; Tpu  3ToM  OUII-
NaTTepH TPH  CHCTEMHBIX  3a00JIeBaHMIX
BCTPEYAETCS  peke IO  CPaBHEHUIO C
HUIMOTIATHIECKUM JIETOYHBIM (prOpo30M, T1ie OH
ABIISIETCS BEILYLIUM MOP(O-PaTHUOIOrHUECKIM
BapUaHTOM [28,43]. B  oOHOBICHHON
MEXTyHapOAHOMN MYJIbTUIUCIUILTAHAPHON
KiaccuuKanuu WHTEPCTHINATBHBIX

OTU3NONYNbMOHOJIOr A
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naeBmonnii  ERS/ATS (2025 r1.) yTrouHeHbI
kputepun  OUll-natrepna, mnpu  3TOM
MOTYEPKUBACTCS ero KJTFOUeBast
MPOTHOCTUYECKAs 3HAYNUMOCTh HE3aBHCUMO OT
HO30JIOTHYECKON NPUHAUIC)KHOCTH
3aboneBanus. Ocob0oe BHUMaHHE YACISICTCS
pa3rpaHUUuCHHUIO ONPE/IEIEHHOT0, BEPOSTHOTO

n HeomnpeaeneHHoro OMUII, knuHMuYeckoe
3HAYEHUE KOTOPBIX JOJDKHO
HHTEPIPETUPOBATHCA C Y4ETOM KIMHHUYECKUX,
(GYHKIMOHATIBHBIX U JUHAMHYECKUX

PaIMOIOTHYECKUX IaHHBIX [2].

B Toil ke knaccuduxanuu BbIIENIEH NaTTEPH
OpOHXHUOJIOIICHTPUYHONH  WHTEPCTUIIHAILHOMN
nuesMoHun  (BUII), xapaxrtepusyrouuiics
npeobnananeM (GUOPO3HBIX W3MEHEHHH ¢
LHEHTPOJOOYISIPHBIM U TEPUOPOHXHUOISIPHBIM

pacripeiesieHueM [2]. BUII-nmarrepn
paccMaTpHBaeTCsi  KaKk  CaMOCTOSITENIbHbIH
pagroMopdosioriueckuii  BapUaHT,  YacTo
aCCOLMUPOBAHHBIM ~ C  WHIASIUOHHBIMH

BO3JICHCTBUSIMH, TUIIEPYYBCTBUTEIbHBIM
ITHEBMOHUTOM U OTIEIIBHBIMH JIEKAPCTBEHHO-
unayuuposadiibivu U3J1. TIpornoctuueckoe
3HAYCHUE BbUII-narrepna SIBIISIETCS
reTepOreHHbIM M B 3HAYUTENILHOM CTENEHU
OIpeNieNIAeTCsl  BBIPAKEHHOCThIO  (uOpo3a,
HaJIMYMEM TPAKLUHUOHHBIX OpOHXO03KTa30B U
JUHAMHMKOM CTPYKTYPHBIX HW3MEHEHUH II0
nanuasiM BPKT [7,38].

ITaTTepH HecnenupuIecKoit
uHTepcTuuanbHoi  nmHeBMoHuu — (HCUII),
HamnpoTUB, XapaKTepu3yeTcs BapHaOeIbHbIM
TEYEHHEM U MOXKET acCOLIMMPOBATHCS KakK C
OTHOCUTEJIBHO OJIaronpUATHBIM POTHO30M,
TaKk U ¢ mporpeccupyromuM ¢udpozom. [lpu
cucreMHo-accouuupoBannelx  M3JI  HCUII
BBISIBJISIETCSI 3HAYUTENIbHO 4Yallle U HEPeIKo
OTpakaeT  BOCHAIUTEIBHO-ONIOCPEOBAHHbIN
Mpo1LEeCce c MOTEHIMATbHON
YYBCTBUTEIBHOCTBIO K MMMYHOCYIIPECCUBHOMN
TepanuM, TOTrJa Kak MpU HAHONATHYECKOM
neroyHoM  (GuOpo3e  JTaHHBI  HATTEpH
BCTPEUYAETCS PEJIKO U HE SABIISETCS TUIMUYHBIM

panuoMop(doIOrH4ecKuM BapUaHTOM
3a0omeBanus [2,28,42,43]. Knouaudueckoe wu
nporuoctuyeckoe  3Hauenune HCHUIT B
3HAYUTEIbHON CTETIeHH oTpesenseTcs
HaIMYueM  (UOpPO3HOrO  KOMIIOHEHTa U
OUHAMHUKOW  (QUOPO3HBIX HM3MEHEHHH IpHu
Habmoaenuu. Ilpm ¢ubpo3HOM BapuaHTte
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HCHII puck mporpeccupoBanusi 3a00JI€BaHUS
U CHWKEHUs (DYHKIIUU JIETKUX COMOCTABHM C
IpyrumMu  GpuOpos3upyrommMu  GEeHOTHIIAMHU

n3J1[6,7].
B memom oOHOBIEHHBIE KiacCH(pUKAITMOHHBIC
MOAXOMbI  TOJYCPKUBAIOT  HEOOXOIUMOCTh

pasrpaHuyeHusi MOpPQOJOTHYECKOro MaTTepHa
u (eHoTUNa TEe4YeHUs: 3a00JEeBaHUs, BKIOYAs
BbIJICTICHHE MIPOrPECCUPYIOLIETO
(¢ubpo3UpyIOLIET0 TEYSHHS, KOTOPOE MOXKET
(hopmMupoBartbcs npu pa3IMYHBIX
PaaAMoIOrM4YeCKUX BapuaHTax, B TOM YHCIIE IPU
OUII-, HCUII- u BUII-narrepuax [2,5]. Takoii
[IOJIXOJl OTPa)KaeT COBPEMEHHYIO KOHLEHIINIO
pUCK-CTpaTU(UKALIH MAIMEHTOB C
MHTEPCTULUATBHBIMU 3a00JIEBAHUSIMU JIETKUX
U TO03BOJISIET OoJiee TOYHO MPOTHO3UPOBATH
TedeHHe 3a00JeBaHUS M ONTHMH3HPOBATH
TaKTUKY BEICHHUS.

Jemorpaduueckre v KIMHUKO-OUOJIOTHISCKUC
(hakTophI

Bospact sBisercss omHMM < HW3  HambOoiee
yCTONYMBBIX (PAKTOPOB pHCKA pa3BUTHUS U
nporpeccupoBanusi M3JI. CornacHo gaHHBIM
0030poB, uwacrota W3JI u BBIPaKEHHOCTH
¢ubpo3HBIX U3MEHEHUN CYLIECTBEHHO
BO3pacTaroT nocie 60 Jer, 4To CBS3BIBAIOT C
rpoleccaMu MMMYHHOT'O CTapeHus,
CHMKEHHMEM  pemnapaTHBHOrO  IOTEHIHMaja
QJIbBEOJISIPHOTO AIUTENUS U KYMYJSTUBHBIM
BO3/IEMCTBUEM K30T€HHBIX (pakTopoB [1,3,4].
My>KCKOH 0JT aCCOIIMUPOBAH ¢ 00JIee BEICOKOM
PacpoCTpPaHEHHOCTHIO ¢$ubpo3upyromx
dopm M3JI wum wmeHee OnarompuUSATHBIM
IPOrHO30M, 4YTO YacTHMYHO OOBsCHIETCS
OoJbIIe 4acTOTOM KypeHHUs u
npodecCUOHANbHBIX ~ BO3JAEHCTBHM  cpean
MYXYUH [4,24,32]. I'enernueckas
MPEAPACIIONO0KEHHOCTh TAK)K€ BHOCUT BKJIaJ B
PUCK  TpPOrpEeCcCUpOBaHUs,  OJHAKO €€
KJIIMHMYECKas peajan3alus BO MHOIOM 3aBUCHUT
oT BHEITHUX TPUITEPOB, BKJIIOUast
WHTAJIAIMOHHBIE dKcTo3uiiuu [38,44].
[Tomumo 3T0T0, CONMyTCTBYIONINE 3a00JIEBAHNUS,
TaKhUe€ KaKk XpOHHYECKas OOCTPyKTHBHAs
00JIe3Hb  JIETKUX, UIIeMHU4YecKas OoJe3Hb
cepAlla U caxapHbIi AMabeT, acCCOIMUPOBAHBI C
YCKOPEHHBIM CHUKECHUEM OXKEJI u
MOBBIIIEHHOW CMEPTHOCTBHIO Yy NAIMEHTOB C
H3J1, qT0 MOJATBEPKICHO HNAHHBEIMA
PEerucTpoBbIX HabmOAeHUH [24,25].
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JlabopaTopHble NPEeINKTOPbI
HHTEPCTHLIHAIBbHBIX 3200/1eBaHU JIETKUX U
HX NPOrpeccupoBaHust

JlaboparopHble Mmoka3aTeian paccMaTpUBAIOTCS
KaK BCIIOMOTaTeJIbHbIE IIPEIUKTOPBI
MIPOrPEeCCUPOBAHUS MHTEPCTULIMATBHBIX
3aboneBanuii  nmerkux (M3JI), momomHss
KIIMHUKO-PEHTI€HOJIOTMYECKYIO u
(byHKIIMOHATIBHYIO OLIeHKY [1,5,7].
[ToBbIllIEHHBIE YPOBHH CUCTEMHBIX MapKepoOB,
npexnae Bcero C-peakTHBHOTO Oenka u
CKOpPOCTH oceaHus SPUTPOLIUTOB,
aCCOLIMMPOBAHBI C AKTUBHOCTHIO BOCIIAJIEHUS B
MapeHXuMe JIETKUX U PaclpoOCTPAHEHHOCTHIO
UHTEpCTULMANbHbIX u3MeHeHud. ITpu WU3JIL,
aCCOLIMUPOBAHHBIX c CUCTEeMHBIMU
3a00JICBaHUSMU  COCJMHUTEIFHOW  TKaHH,
MOBBILICHUE JAaHHBIX T[IOKa3aTeleil Hepeako
OTpa)kaeT aKTUBHOCTb OCHOBHOT'O
ayTOMMMYHHOTO TIpoIlecca, TOrja Kak IpHu
UAMOTIATUYECKOM JIero4HoM  (ubpose wux
MOBBILICHNE MEHEe BBIPAKEHO M HE BCEraa
Koppenupyer ¢ TemMnamu (uOpO3MpPOBAHUS
[1,28-30].. bruoxumuueckue MapKephl
TKaHEBOI'O  MOBPEXACHUS,  Takue  Kak
MOBBILICHUE YPOBHS JIAKTATAETUIPOTeHA3BI,
paccMaTpuBaIOTCS  Kak  Hecnenuduueckue
WHJMKATOPbl aKTUBHOCTH MHTEPCTULUATBLHOTO
mpolecca M CBsI3aHbl C HEOJAronpusITHBIM
TedeHneM 3aboneBanus [ 1,45].

B nmnocnemgnue roasl ocoboe  BHHUMaHUE
yAENsAeTcs UUPKYJIUPYIOIIUM IUTOKMHAM U
Menuatopam  (ubporenesa. IloBwieHHbIE

YPOBHH UHTEpJIeHKNHA-6 (IL-6),
unrepneiikuna-8 (IL-8) u wuHTepneiikuna-1p
acCOIIMMPOBAHBI c YCUJIEHUEM
BOCHAJIUTEILHOIO  OTBETa U Oonbluei
aKTUBHOCTBIO PEMOJIETUPOBAHMS  JIETOUYHOU
TKaHU [44,46]. [Tpu CHUCTEMHO-

accouunpoBaHHbiX WM3JI naHHBIE IUTOKHMHBI
OTPaKaroT MMMYHOBOCHAIUTEIbHBIN
MEXaHHU3M [IOPAKEHUS U MOTYT KOPPEIUPOBATh
C aKTUBHOCTHIO 3a00JeBaHUs, TOT/a Kak MpHU
NJI® wux ponp wdame paccMaTpuBaercs B
KOHTEKCTE  BTOPHYHOIO  BOCHAIUTEIBLHOTO
OTBETa [38,44]. Wntepneiikun-17
paccMaTrpuBaeTcs Kak NOTEHIUAIbHBIN MapKep

aKTUBaLIUU Th17-onocpenoBanHbIX
MEXaHHU3MOB, Y4aCTBYIOIIHUX B
MIPOrPEeCCUPOBAHUU ¢bubpo3a [44].
[IpopubpoTyueckne MenuaTopbl, BKIHOYAs

Tpanchopmupyromuii gaxkrop pocta f (TGF-
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B), dakrop Hekposa omyxomu o (TNF-a) u
xeMokuHbI cemerictBa CXCL, 1eMOHCTpUPYIOT

CBSI3b C  BBIPQKEHHOCTBIO  (UOPO3HBIX
n3MeHenuil u camxennem OXKEJI B nunamuke
[38,46]. [pu nio HUMCHHO

npouOpoTudecKre CUTHAIBHBIE MMYTH UMEIOT
BEJIYIIYIO MAaTOr€HETUYECKYIO 3HAUUMOCTh [ 1].
Baxxnoe 3HaueHHe UMEIOT UMMYHOJIOTUYECKUE
MapKephl, TaKHe KaK PeBMAaTOUIHBINA (axkTop,
aHTUHYKJICApHBII ~ QakTop U JApyrue
cneuupuyeckue ayroaHturena. Vx Hamuuue
ACCOLIMUPOBAHO C BEPOSTHOCTHIO U CKOPOCTHIO
MIPOrPECCUPOBAHUS MHTEPCTULHAIEHOTO
¢ubpoza mnpu M3JI, accoumMpoOBaHHBIX C
3a00JICBAaHUSMHU COCMHUTEIBHON TKaHH [28—
30].I1Ipu WMJI® panHble ayTOMMMYHHBIE
MapKepbl 00BIYHO OTCYTCTBYIOT WJIH HE HTPAIOT
ONPEACIISIONICH POy B MPOrHo3upoBanuu [1].
[TepcrieKTHBHBIMHE Oonomapkepamu
(hubpo3oo00pa3zoBaHus TaKxKe
paccMaTpuBaroTCs ChIBOPOTOUHBIN Mapkep KL-
6 u cypdakrantHeiii Oemok D (SP-D),
KOHIICHTPALUsl KOTOPBIX  KOppEeIupyer ¢
pacipoCTpaHEHHOCTHIO (bubpo3HBIX
W3MEHEHH ¥ PHCKOM IPOTPECCHPOBAHUS
[44,46]. JIOIOTHUTETbHBIH HHTEPEC
MPEJCTABIISIOT MaTPHUKCHBIC
METaJJIONPOTEenHa3bl (B yacTHocTH MMP-7),
ACCOLIMMPOBAHHBIE €  PEMOJIEIMPOBAHUEM
BHEKJIETOUHOTO MAaTpUKCa U YXYALICHUEM
nporHo3sa [44].

B nenom mabGoparopHble Mapkepbl 00Ja1al0T

OTPaHMYEHHOW  CHeUU(PUUHOCTBIO U HE
IIPUMEHSAIOTCA  M30JIMPOBAHHO, OJHAKO HX
MHTErpanus B MHOTO(aKTOpHbIE
IIPOTHOCTUYECKHUE MOJECIIH, BKIIOYas AaHAIIN3
MPOJOJBHBIX JAHHBIX U MOJEKYJISPHBIX
npoduiei, paccMaTpuBaeTCs KaK
MIEPCIEKTUBHOE HallpaBJICHUE

NEPCOHATM3UPOBAHHOM CTpaTH(UKALIUN pUCKa
[43,47,48].

OBCYXIEHUE

Hacrosmuit 0030p moKasai, 4TO
HeOJIaronpusiTHOE TEUYCHUE
HUHTCPCTUIHATIBHBIX 3a001eBaHnit JICTKHUX

OMpCACIICTCA HE OAHHUM H30JIMPOBAHHBIM

MIOKa3aTelneM, a COBOKYITHOCTBIO
(GYHKIMOHATBHBIX, PaIuOIOTHUECKUX,
KITMHAYECKUX, AKCTIO3UIIMOHHBIX "
1a00paTOPHBIX (baxTOpoB. HauOonee
KITMHHUYECKU 3HAYMMBIMH "
BOCIIPOU3BOMMBIMH PEeIUKTOPaMHU

OTU3NONYNbMOHOJIOr A
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MIPOrPECCUPOBAHUS  SIBJISIOTCS  CHIIKEHHUE
(hOpCUPOBAHHON KU3HEHHOW €MKOCTH JIETKHX
(DXKEJD), CHUKEHUE muddy3noHHOM
CIIOCOOHOCTH  JIETKMX TI0  MOHOOKCHIY
yrinepona (DLCO), mapacranme ¢(HuOpo3HBIX
W3MEHEHHUH 110 JaHHBIM BBICOKOpa3peIIaonei
KOMITHIOTEPHOM Tomorpapun (BPKT),
HAIMYME  TPAKIUOHHBIX  OPOHXOIKTA30B,
COTOBOTO JIETKOTO U MarTepHa OOBIYHOMN
uHTepcTuimanbHot mnHeBMonun (OUII), a
TaKKe KIMHUYECKOE YXYALIEHHE B BHJE
HapacTaHus  OJBIINIKH, JlecaTypaluu Tpu
Harpy3ke M CHIDKEHHUS TOJEPAaHTHOCTU K
(bu3HYeCKOil Harpy3Ke.

[lonydyeHHble  JaHHBIE  COIUVIACYIOTCS €
COBpEMEHHBIMH 0030pamMH H KJIMHUYCCKUMHU
pEKOMEHIAlMsAMUA, B KOTOPBIX CHIDKEHUE
@®XEJI paccmarpuBaercs Kak OAWH U3
Haubosee YCTOWYMBBIX  (DYHKIIMOHATBHBIX
MapKepoB MIPOrPECCUPOBAHUS
bubposupyronmx U3JI [1,5,7]. Oxnako ToabKO
onenka ®XXEJI He oTrpaxkaer BCeil CIOKHOCTH
Teuenus 3abonesanmsa. Cumxenume DLCO,
Jecarypanus Tpud  O-MUHYTHOM  IIaroBOM
TecTe, NMHAMHUKa OABIIKM M jgaHHeie BPKT
MO3BOJISIFOT ~ TOYHEE OICHUTHh HapyIICHUE
razoo0MeHa, pacrnpoCTpaHeHHOCTh (udpo3a u
KIIMHUYECKYI0 3HAYMMOCTh (DYHKIIHOHATBHOTO
YXYALIECHUS. [ToaTomy COBpEMEeHHas
cTpaTu(UKaIms PUCKa JODKHA OCHOBBIBATHCS
HE Ha OJHOM TMOKa3aTelie, a Ha HWHTErpaluu
(YHKITMOHATBHBIX, KITMHUYIECKHIX "
PaMOIOTHUECKUX TaHHBIX.

Panuonornyeckue mnpusHaku ¢udpo3a 1Mo

JTAHHBIM BBICOKOpa3pelIaroniei
KOMITBIOTEPHOU ToMorpaduu, BKJIIOYast
BBIPAKEHHOCTh U pacHpoCTPaHEHHOCTh

(UOPO3HBIX M3MEHEHUN M HAJIMYWE TaTTEpHA
OUII,  ycTOoWYMBO  accOLMMpPOBaHBI  C
HEOJIaroNMpHUATHBIM TPOTHO30M U OBICTPHIM
CHIDKeHHeM JeroyHod ¢ynkuuu. Ilpu NIJID
OMUII-naTTepH ABIAETCA BEAYIIUM U OTPaXXaeT
0’KHJIaeMO€ IIPOTPECCUPYIOIIECE TEUEHUE, TOTAA
KakK IpU CUCTEMHO-accounrpoBaHHbIX U3JI on
BCTPEYACTCS PEKE U MOMKET COIPOBOXKAATHCS
Oonee BapuadeTbHOM KIIMHUYECKOU
nuHamukod. Kpome Toro, mHTEpCTULIMAIBHbBIE

JIETOYHbIE  W3MEHEHUs,  BBIABISEMBIE Y
0eCCUMITOMHBIX MAlEHTOB, MOTYT
paccMaTpuBarbCs ~ KaKk ~ paHHUM  Mapkep

nocnenytouero kinuanueckoro M3J1 [49,50].
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Cpenn xIMHHYECKHX (PAaKTOPOB HAMOOJBIIEE
3HAYEHUE UMEIOT MTOXKUIION BO3pacT, KypeHHe U
npodeccuoHaIbHbIE MHTJISILIUOHHBIE
BO3JICHCTBUS, IOAYEPKUBAIOLIUE BEIYLIYIO
ponb MoauduuupyeMsix ¢akropos pucka. Mx
BKJIAJ 0COOEHHO BBIPaXEH pu
UAMONATUYECKOM JierouHoM (ulpo3se, Toraa
KaK IPH CUCTEMHO-aCCOLMUPOBAHHBIX (hopmMax
N3JI  cymiecTBeHHOE ~ 3HAYEHUE  HUMEET
AKTUBHOCTb ~ OCHOBHOIO  ayTOMMMYHHOTO
mporecca. JlaGopatopHsble HoKa3aTeiu
CUCTEMHOIO  BOCHAJICHUA U  HUMMYHHOU
U CPETyJISLIH JOTOJTHSIOT KJIMHUKO-
PEHTTEHOJIOTUYECKYIO OLIEHKY M OCOOEHHO
3HaunMbl npu  M3JI, acconuMpoBaHHBIX ¢
3a00JICBaHUSMU  COCJAMHUTEIIFHOW  TKaHH,
OJTHaKO o0najaroT OrpaHUYEHHOU
CNeUu(UIHOCTEIO | MIPUMEHSIFOTCS
U30JIMPOBAHHO.

B uenowm, IPEJICTaBICHHbIE  JJaHHBIE
yKa3bIBalOT Ha HEOOXOJIUMOCTh KOMIUIEKCHOM
olieHkH nanueHTos ¢ M3JI ¢ yuetoMm AuHaAMUKHU

HE

(YHKIIMOHATIBHBIX MOKa3aTeNe,
PaanOIOrHYECKOT0 naTTepHa,
9KCIO3UIIMOHHBIX (PAaKTOPOB U JTa0OPATOPHBIX
MapKepoB TUTSt paHHEero BBISIBJICHUS

IIPOrPECCUPYIOIIET0 TEUEHUs M ONTUMH3ALUU
TaKTHUKHU BEJICHHS.

3AKJIIOYEHUE

WNnTepctunnanbHble  3a00€BaHMs  JIETKUX
XapaKTepU3ylOTCsS T'€TEPOreHHBIM TEUEHHUEM,
OJIHAKO Yy 3HAYUTENIbHOM YacTH MAallMeHTOB
¢dopmupyercs IIPOrPECCUPYIOIUI
¢$bubpozupyromuit ¢denorur,
aCCOIIMMPOBAHHBIA € yXy/IIEHUeM (QYHKIUU
JETKUX, CHW)KEHHWEM  KadecTBa  IKHU3HH,
MOBBIIIEHUEM pUCKAa TOCHMTAIM3alMNA U
HeOaronpusaTHeIM ~ nporHo3oMm. HawuOoiee
KIMHUYECKH  3HAUYUMBIMH  IPEIUKTOpPAMHU
MIPOrPECCUPOBAaHUs  SIBISIOTCS  CHM)KEHHUE
(OopCcCUPOBAHHOM )KU3HEHHOW €MKOCTH JIETKHUX,
camkenne AU y3MOHHOH  CIOCOOHOCTH
JIETKUX o MOHOOKCHUY yriaepoaa,
porpeccupoBanme PUOPO3HBIX H3MEHEHU 110
JTAHHBIM BBICOKOpa3pelIaroniei
KOMIIBIOTEPHON ToMorpadumu, HaJI4IHe
TPAaKIIMOHHBIX ~ OpPOHXO3KTa30B,  COTOBOIO
merkoro un  OMII-marrepHa, a  Takxke
KJIMHUYECKOE YXYJIICHWE B BHJIE HapacTaHUs
OJIBIIIIKK, JIecaTypaliil TpU Harpy3ske u
CHIDKEHHMSI TOJEPAaHTHOCTH K (huznueckoi



| No2 (52 2026

Harpy3ke. BaxxHoe 3HaueHHe TakXKe MMEIOT
KypeHue, mnpodeccuoHaabHble, OBITOBBIE U
HKOJIOTUYECKUE MHTAISIHOHHBIC BO3JEHCTBUS
KaK HOTEHIHATHLHO MOUPUITHPYEMBbIC
(bakxTopsl puckKa.

JIisi TMPaKTHYECKOTO BEACHUS IAlMEHTOB C
MHTEPCTULUAIBHBIMU 3200JI€BaHUSAMH JIETKUX
HEOOXOJMM  KOMIUICKCHBIH  MOAXON K
crpatudukanuu pucka. OH T0JKEH BKIIOYATh
peryisipayto ouenky DXEJ u DLCO B
IMHAMUKE, aHAJIN3 KIMHUYECKUX CHMIITOMOB,
MPOBEJICHUE 6-MUHYTHOTO IIaroBOrO TECTa C
OLICHKOM jecarypauuu, KoHTposs BPKT mpu
MOJIO3PEHUH Ha MPOTPECCUPOBAHHE, a TaKXKe
JeTaIbHbBII coop npo¢eCCUOHATBLHOTO,
OBITOBOTO M JKOJIOTUYECKOTO aHaMHeE3a.
Onenka O®B; MOXET HCIONIB30BAaThCA Kak
JIOTIOJTHATEIBHBIA TIOKa3aTellb, OCOOCHHO Y

(TU3V0NYbMOHOAOMA

JBIXaTEIbHBIX MyTEH WIM HHTAISLUOHHBIMU
BO3JICUCTBUSIMU.

[lepcnieKTUBHBIM ~ HaAIpaBICHUEM  SBIISETCS
pa3zpaboTka M BanMIalUs MHOTO(AKTOPHBIX
MPOTHOCTUYECKUX MOJIETICH, OOBEIMHSIIONIIX
(yHKIIMOHAIBHBIE, paanoIoOrHYecKue,
KJIIMHUYECKHE, HKCTIO3UIIUOHHBIE u
naboparopubie napameTpbl. Ocoboe 3HaUeHUE
HMEIOT  TPOCHEKTHUBHBIE  MCCIIEIOBAHUS,
HarpaBJIEHHbIE Ha COIIOCTaBJICHUE
UAMONATUYECKOro JierouHoro (¢ubpo3a u
cucTemMHo-accoruupoBanHbix U3J1, yrounenue
ponu Mpo(heCCHOHANBHBIX M HKOJOTHYECKUX
(dakTopoB B Kazaxcrane u llenTpansHoit A3uu,
a TaKKe OIEHKY KIMHUYECKOW MPUMEHUMOCTH
OuMomMapkepoB W HUPPOBBIX  MOJEJCH
IIPOTHO3UPOBaHUs. Takod IOAXOJA ITO3BOJIUT
MOBBICUTh TOYHOCTh paHHEH CTpaTUUKALUN

MAlMEeHTOB C KypeHHeM, OpOHXHUaIbHOMN pUCKa M NEPCOHAIM3UPOBATH  TAKTUKY
00CTpyKIIHEH, MOpaXECHUEM MEJIKUX HaOmtoAeHus 1 JeueHus nanuentos ¢ U3J1.
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TYBEPKVIJIE3 )KOHE DITUJIEIICUACHI BAP XXYKTI GI;IEH);[I KYPTI3Y AIH
EPEKIIEJIIKTEPIL: KIIMHUKAJIBIK XXAFJIAU
XKOHE MVIIbTUNCHUITIVINHAPJIBIK TAKTUKA

Tamumona C.A.13, Hypanosa H.T.!, JlyiicenoB A.)K.!, Tasxuxanos P.H.?, Kananosa K.A.2,

Hoparumosa A.I'.2, CeiinanueBa C.K.?

! K.A. Acayu amuvinoazer Xaneikapanvlk Kazak-mypix yrusepcumeminiy Llvimkenm xamnycel, lviukenm, Kazaxcman.
2 Typxicman obavicvinviy « O6ablcmblk, Gmu3uonyI1bMOHOIOUA OPMATBIZLLY WAPYAUBLIBIK JCYPI3Y KYKbIELIHOARbL
KOMMYHANObIK MeMAekemmik kacinophoi, llvimkenm, Kasagcman.

? «Oymycmix Kasaxcman meduyuna axademuscoly AK, hapmakonoaus, papmaxomepanus sxrcane KIUHUKATLIK
gapmaronozus kageopacwl, [Llvimkenm, Kazaxcman.

Xar-xa6ap yuin skayantsl aBTop: Tammmosa Cayne AnacOexoBHa, saule-aiva@mail.ru

Kipicnme: JXykrimik ke3iHAe HSMWIENICHACH Oap HalMeHTTe TyOepKyJe3diH AaHBIKTATYBl CHPEK Ke3IECeTiH >KOHE
KIMHUKAJIBIK [IENNM KaObUIIayibl eoyip KMBIHAATAThIH JKaFiaifra skaTagsl. byl TonTa HEBPOJOTHSUIIBIK KepiHiCTep,
WHQEKISUTBIK, MHTOKCHKAKS OeNTiiepi jkoHe JKYKTUTIKKE TOH (H3HONOTHSUIIBIK e3repicTep Oip-OipiMeH KabaTTachlll,
MUArHO3IBl HAKTBUIAYIBl KemIikTipyl MyMkiH. COHABIKTaH aHa MEH YPBIK Kayimnci3mirid Oip Mesringe OaralaiThIH,
JIOJICIITL 9Pl KENICIITeH MYyJIbTHIUCIIMILIMHAPIIBIK TICIT KaXKeT.

3epTTey MaKcaThl: DNWIEIICUSICH 0ap JKYKTI difen/ie aHbIKTalIFaH MaIbIpaHabl TyOepKyJIe3/1iH KIMHUKAJBIK aFbIMbIH,
JMUArHOCTHKANBIK 13[ICHICIH, JOPUTIK €Ml TaHgayJarbl IICKTCYJIEpIi *OHE aHa MCH YPBIKKAa OaFbITTallFaH EMCY
TaKTUKACHIH KIIMHUKAJIBIK JKaFail HeTi31H/IC CUIATTay.

Marepuanmap MeH amicrep: 28 kacTarbl JKYKTI IAIMEHTTIH CTAI[MOHAPJBIK METUIMHANBIK KYXKaTTapblHa
PETPOCIIEKTHBTI Tajjay jKacayabl. AHaMHeE3, TYCKEH Ke3Jeri KIMHHMKAIbIK CTaTyc, 3€PTXaHaJbIK >KOHE aclamnTbhIK
3eprTeyiniep, GpTusnaTp, HEBPOJIOT, aKyIIEp-THHEKOJIOT, NICHUXHATP KOHE PEaHMMATOJNOr KOPBITHIHIBUIAPHI, COHOal-aK
eMre kayar IMHaMHUKachl XKyiemi Typae OaranaH/pl.

Hormkenep: [NamueHT XyKTUTIKTIH 24 anTachkiHaa OipHeIIe SIIICNTHKAIBIK ycTaMaJaH KeHiH comop »KarmalbIHOa
craioHapra TycTi. Keyzme KybICBIHBIH KOMITBIOTEPIIK TOMOTpadusachl koHe OpOHXOAIBBEOJPIBIK INalbIHABIFA
xyprizinren GeneXpert 3epTTeyi eki oKIeHIH MIambIpaHIsl TYOepKyIe3iH, bIApIpay (a3acklH aHBIKTayFa Heri3 OOJIbI;
nukBop OolibiHIma GeneXpert tepic Ooubin, TyOepKye3ni MEHHHIUT pacTtanMaibl. ExiHII KaTapaarsl TyOepkyiesre
Kapchl €M, KYpbICyFa KapChl, JeTHIpaTalusIbIK, CAMITOMATHKAJIBIK )KOHE KOJIJAYIIbl Teparusi KOHCHIMYM LIenIiMiMeH
Kyprizimi. JlnHaMuKaza caHa IEHTeHi »Kakcapblll, ycTamajgap CHpEdi, OKIEIeri OIIaKTap/blH INIiHapa COPBLTYHI
Oaiikasmel. 33 anrTaga YPHIKTHIH KAyilTi KaFaaiblHA, KYPCAKIMIUTIK TaMy/IbIH TEXelyiHe, KaFaHaK CYBIHBIH a3/bIFbIHA
JKOHE MOoTUIepOrpadUsITBIK OY3bLUIBICTAPFa OaIaHBICTHI Kecap TLTIr OPBIHAAIIBL; IAJIa TyFaH HOPECTEHIH JKaF1aiibl KeriH
TYpaKTaH/IbI.

Tankpuiay: by Oakeiiay OypsiH TyOepKye30eH aybIpFaH jKOHE ITHIICTICHACH Oap JKYKTIi oiennepae (pTH3UATPHSITBIK
KbIPaFbUIBIKTEIH TOMEHAEMeYl KEpeKTiriH kepcereni. HeBpOJIOTHSUIBIK CHMITOMIApABIH SMWICTICHSUIBIK CTaTyCTaH,
MCHUHTU3MHEH, MHTOKCHKAalWsaH HeMece TyOepKyine3ai MEHHHTHTTEH OOJybl MYMKIH €KEeHi JIHarHOCTHKAJIBIK
anropuT™MIi KeHewTtyni Taman erti. GeneXpert HoTHkenepiH MHKPOCKONMSIMEH Oipre TYCIHAIpY, eKiHIN KaTapIarbl
IpenaparTapIblH Kayin-naiaa apakaTblHaChIH Oarayiay jKoHE YPBIK >Kar[IalblH KUl Oakpulay OCHI JKardalaarbl HErisri
IICTITM HYKTeNepi OOJIBL.

KopbIThIHABI: DIIencrs, KYKTUIK XKoHE MIamIbIpaHasl TyOepKyne3 iy Oip manueHTTe Karap Ke3Jecyi aHa MEeH YPBIK
YIIiH JKOFapbl TOyeKeIMEH OaillaHbICTH. JluarHoCcTHKaHbl epTe OacTay, TyOepKyse3li MEHUHTHTTI YaKbIThIHIA dKOKKa
HIBIFapy, [IOPUIEpAiH BIKTHMal e3apa oCcepiH ecKepy XOHE MaMaHIAapAbIH KeJCiINreH opeKeTi KOoJaiuibl aHa-
MIEPUHATAJIBIK HOTIDKETe XKETY IiH HeTi3r1 mapTsl OOJBIN TaObIIa b

Tyiiinai ce3mep: snmIenICHsI, MIAIIBIPAHIB TYOEpKyJIe3, KYKTUTIK, Adpire TypakTel TyOepkyie3, GeneXpert MTB/RIF,
MYJIbTUIUCIUILTHHAPIIBIK TAKTHKA, IEPUHATAIABIK Kayill, Kecap TUIIr, KITMHUKAIIBIK JKaFJai.
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OCOBEHHOCTH BEﬂEHHHUEEPEMEIjHOVI KEHIIWHBI C TYBEPKVJIE3OM U
SIMJIEIICUEN: KIIMHUYECKUU CIIYHAU U MYJIbTUUCHUTTVIMHAPHA S TAKTHUKA

Tammmosa C.A.3, Hypanosa H.T.!, lyiicenoB A.JK.', Tazkuxanos P.H.2,

Kananosa K.A.2, U6parumoBa A.I'.3, Ceiinaimnesa C.K.?
! lvimxenmcexuti kamnyc Mescoynapoonozo kazaxcko-mypeykozo ynugepcumema umenu X.A. Acayu, lvimxenm,
Kazaxcman
2 KTTI na I1XB «Obracmuoti yeump ¢pmusuonynomononocuuy Typkecmanckoul ooracmu, lvivkenm, Kasaxcman
3 AO «FOsicno-Kasaxcmanckasn meouyunckas akademusy, kageopa gapmaxonocuu, papmaxomepanuu u KIUHU4eCKo
gapmaronozuu, leimkenm, Kazaxcman

Beenenne: TyOepkynes, BBISBICHHBIH BO BpeMsi OEpEMEHHOCTH y MAlMEHTKH C SIMJICTICHEH, NpencTaBiseT coOon
PElKyl0, HO KIMHUYECKH 3HaYMMYI0 KOMOPOHIHYIO CHTyaluio. [Ipy TakoM coueTaHun HEBPOJIOTUYECKHE MPOSIBICHUS,
MPU3HAKA MHQEKIIMOHHONW WHTOKCHKAIMHM M (U3HOJIOTHIECKHE M3MEHEHMS OCPEMEHHOCTH MOTYT MAaCKHpPOBATH APYT
JIpyTa, 94TO MOBBIIIAET PUCK IUArHOCTUIECKON 3aJCP)KKH M OCJIOKHAET BBIOOp Tepamun. Benenne manueHTkH Tpedyer
OJTHOBPEMEHHOH OIICHKH HH(EKIIMOHHOTO MPOoIiecca, KOHTPOIIS CyIOPOKHOTO CHHAPOMA 1 aKyIIEPCKO-TIEPUHATAIBHBIX
PHUCKOB.

Heab uccnenoBanusi: Ha ocCHOBaHMM KIMHUYIECKOTO CIIy4dasl ONMCATh TEUCHHE, JHArHOCTHYECKHUN MOUCK U JIeUeOHYIO
TaKTHKY IIPH IUCCEMHUHUPOBAHHOM TyOEpKyIe3e, BEISIBICHHOM BO BpeMsl OEPEMEHHOCTH y TAIIMEHTKH C SIHJICTICHEH.
Matepuanbl M MeTOAbI: BBINOIHEH peTpOCHEeKTUBHBIN aHANW3 CTAllMOHAPHOM MeEAMIIMHCKON KapThl 28-leTHei
OepeMEeHHON TMalMeHTKU. bblIM HM3ydyeHbl aHaMHECTHYSCKHE NaHHble, KIMHUYECKUH CTaTyc NpU IOCTYIUICHUH,
pe3yNbTaThl J1a0OPaTOPHBIX W MHCTPYMEHTAJBHBIX HCCIIEIOBaHMM, 3aKiIOYeHHsl (Tu3narpa, HEeBpoJora, aKyuiepa-
TMHEKOJIOra, ICUXHATpa, PEaHNMAaToJIora, a TAK)KE JMHAMUKA COCTOSHUS Ha (POHE MPOBOAMMON TEPaIIHH.

Pesyabrarel: [lanmeHTka mocTynmia Ha Cpoke OepeMeHHOCTH 24 Henenu B TKEJIOM COCTOSIHUM I0CJIE CepUH
SMWIENTUYECKUX MTPUCTYIIOB, C HAPYIIEHHEM CO3HAHMS 110 THITy corniopa. KoMnbrorepHast ToMorpadust opraHoB rpyJHO#
KIETKH W  MOJIEKYJSIpHOE  HCCIEJOBaHWE OpOHXOAIbBEOJSIPHOTO  CMbIBAa  IO3BOJMIM  JHarHOCTHPOBATH
JIMCCEMUHUPOBAHHBIA TyOepKyne3 oOomx Jerkux B (ase pacmaga. B cBA3M ¢ MEHHMHICaJIbHBIMH CHUMIITOMaMu
paccMaTpuBalICs TYOEpKyJIEe3HbIH MEHHHTHT, OJJHAKO MCCIICAOBAHUE CITMHHOMO3TOBOH JKHIKOCTH €T0 HE MOATBEPIHIIO.
Jledyenne BKIIOYANO Mpemaparsl BTOPOrO pPsiia, MPOTHBOCYJOPOXKHYIO, NETHAPATAUOHHYIO, CHMITOMATHYECKYIO U
OJI/Iep KUBAIOIYI0 Tepanuio. Ha (oHe nedeHns: oTMeyanich BOCCTaHOBIICHHE YPOBHS CO3HAHMS, yMEHBIICHHUE YAaCTOTHI
MIPUCTYNIOB W 4YacTUYHas PEHTTeHOoJOorudeckass perpeccus JeroyHbix usMmeHeHuil. Ha cpoxe 33 Hemenum wu3-3a
YTPO’KAIOLIETO COCTOSHMS IUJI0/A, 3aJEPXKKH BHYTPHYTPOOHOTO pa3BHUTHs, MAJOBOAWS W HapyIIEHHS MaTOYHO-
IUTALlEHTaPHOTO KPOBOTOKA BBIIOJHEHO SKCTPEHHOE KECapeBO CEYCHHE; COCTOSIHHE HEJOHOIIEHHOTO HOBOPOXKICHHOTO
3aTeM CTaOMIIU3UPOBATIOCH.

Oo0cysxknenme: [IpencTaBneHHbBIM cioydaidl MOKa3bIBaeT, YTO y OepeMEHHON MalMeHTKH C SMIIENCHEH yXy[IIeHHe
HEBPOJIOTHYECKOTO CTaTyca HE JOJDKHO pPacCMaTpUBATHCS TOJNBKO KaK IPOSBICHHE OCHOBHOTO HEBPOIOTHYECKOTO
3abosieBanuns. Hammume TyOepkyie3a B aHaMHe3€ MTOTPeOOBasio OBICTPOrO MCKIIOYEHUS TYOepKyJIe3HOr0O MEHUHTHTA U
OLIEHKH AaKTHBHOCTH JIETOYHOro mporecca. OcoOylo INpakTHYECKYI0 3HAaUYUMOCTb HMENH HHTEepPIpeTaIys
nosioxxutenpHoro GeneXpert nmpu oTpuLaTenbHON MUKPOCKOIHH, BEIOOP CXEMBI JICYEHHS JIEKAPCTBEHHO-YCTOWYHNBOTO
TyOepKyJie3a 1 IMOCTOSHHOE COIIOCTABJICHHE TI0JIb3bl TEPaIuH JUISl MaTePH C MMOTEHINATBHBIMH PUCKAMH [UIS TIJI0AA.
3akaiouenne: CoueraHuwe >MMIENCHH, OEPEMEHHOCTH M JUCCEMHHHPOBAHHOTO TyOEpKyle3a OTHOCHTCS K PEIKUM
BBICOKODUCKOBBIM ~ KJIMHWYECKUM  CHUTyalnusM. PaHHee pacro3HaBaHWE peLMINBA/aKTHBALMKM  TyOepKyiesa,
muddepeHmanpHas AMArHOCTHKA C TyOEpKYJI€3HbIM MEHHHIMTOM, Y4YeT JIEKapCTBEHHBIX B3aWMOACHCTBUI U
COTJIacoBaHHAas PaboTa CIEIHATNCTOB SABISIFOTCS KITFOYEBBIMH YCIOBHSIMU YITyUIIEHUS MAaTEPHHCKUX M MEPHHATATBHBIX
HCXOJIOB.

KaioueBble ciioBa: Snuiencus, IUCCEMHHUPOBaHHBIM TyOepkyie3, OepeMEeHHOCTb, JIEKaPCTBEHHO-YCTOMYHMBBIN
TyOepkyies, GeneXpert MTB/RIF, MynsTuauCUMIUIMHAPHAS TaKTHKa, MEPUHATAIBHBIM PHCK, KECApEBO CEYEHHE,
KJIMHUYECKUH Ccitydai.
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MANAGEMENT FEATURES OF APREGNANT WOMAN WITH TUBERCULOSIS AND
EPILEPSY: A CASE REPORT AND MULTIDISCIPLINARY APPROACH

Tashimova S.A."3, Nuranova N.T.!, Duysenov A.Zh.!, Tazhikhanov R.N.%, Kapanova K.A 2,

Ibragimova A.G.%, Seidaliyeva S.K.?
! Shymkent Campus of Akhmet Yassawi International Kazakh-Turkish University, Shymkent, Kazakhstan.
2 State Communal Enterprise on the Right of Economic Management “Regional Phthisiopulmonology Center” of
Turkestan Region, Shymkent, Kazakhstan.
3JSC “South Kazakhstan Medical Academy”, Department of Pharmacology, Pharmacotherapy and Clinical
Pharmacology, Shymkent, Kazakhstan.

Introduction: Tuberculosis diagnosed during pregnancy in a woman with epilepsy is an uncommon but clinically
important comorbid condition. Neurological deterioration, infectious intoxication, and pregnancy-related physiological
changes may overlap, delay diagnosis, and complicate treatment selection. Management therefore requires simultaneous
control of tuberculosis activity, seizure prevention, and continuous assessment of obstetric and fetal risks.

Aim: To describe the clinical course, diagnostic work-up, and treatment strategy for disseminated tuberculosis detected
during pregnancy in a patient with epilepsy, based on a single clinical case.

Materials and methods: A retrospective review of the inpatient medical record of a 28-year-old pregnant patient was
performed. The analysis included medical history, clinical status at admission, laboratory and instrumental findings,
specialist consultations, treatment decisions, and maternal-fetal outcomes during follow-up.

Results: The patient was admitted at 24 weeks of gestation after repeated epileptic seizures with impaired consciousness
and sopor. Chest computed tomography and GeneXpert testing of bronchoalveolar lavage supported the diagnosis of
bilateral disseminated pulmonary tuberculosis in the phase of destruction. Tuberculous meningitis was considered because
of meningeal signs, but cerebrospinal fluid testing did not confirm it. Treatment included second-line anti-tuberculosis
drugs, anticonvulsant, dehydration, symptomatic, and supportive therapy. Clinical improvement was reflected by
recovery of consciousness, fewer seizures, and partial radiological regression of pulmonary lesions. At 33 weeks of
gestation, emergency cesarean section was performed due to fetal distress, intrauterine growth restriction,
oligohydramnios, and impaired uteroplacental blood flow. The premature newborn’s condition subsequently stabilized.
Discussion: The case emphasizes that neurological worsening in a pregnant woman with epilepsy should not
automatically be attributed to epilepsy alone. Previous tuberculosis required prompt exclusion of tuberculous meningitis
and reassessment of pulmonary disease activity. Interpretation of GeneXpert positivity despite negative microscopy, use
of second-line anti-tuberculosis treatment during pregnancy, and close fetal surveillance were the main clinical decision
points.

Conclusion: Epilepsy, pregnancy, and disseminated tuberculosis in the same patient represent a rare high-risk clinical
scenario. Early recognition of tuberculosis activity, careful differential diagnosis of meningeal manifestations, attention
to drug interactions, and coordinated multidisciplinary care are essential for improving maternal and perinatal outcomes.
Keywords: epilepsy, disseminated tuberculosis, pregnancy, drug-resistant tuberculosis, GeneXpert MTB/RIF,
coordinated multidisciplinary management, perinatal risk, cesarean section, clinical case.

Kipicne Hlambipanel TyOepKyIie3 Ka3ipri TaH1a 3eKTi
Onuiencusicbl  0ap  MalMEHTTE  KYKTUIIK Mocene  Oonbpim  TaObUTANBI  JKOHE  TEK
Ke3iHJe TyOepKyse3aiH aHBIKTAIybl CHpEK (dTH3MaTpIapIblH FaHa €MeC, COHBIMEH KaTap
Ke3/IeceTiH, OipaK aHa MEH YPBIK YUIIH eneyl OpTYpii  MaMaHJBIKTarbl  J9pirepiaepiiq
Kayin TOHAIPETIH JKarmai. MyHnnait HazapelH Kaxer etemi [1, 2]. Kasakcranma
MMalUEeHTTEPAE KYKTUITIKKE TOH JTUCHAaHCEepNIK  HayKacTapielH  bipbiHFail
(GU3MONOTHIIBIK ~ JKOHE  MMMYHOJIOTHSUIBIK TipKeNTiMiHIH JepeKTepi OoitbIHIIIA
e3repictep,  KYpbICyFa  KapChl  €MHIH snmienicusiMeH 94 MBIHFA OJKYBIK TAIHEeHT
epeKIIeNiKTepl KOHE TYOepKyJe3re Kapchbl ayblpajibl, COHBIH IIIIHAE JKbUI calbiH 35
mpenaparrapAasl  TaHAay — KaxkeTTumri  Oip HayKac TyOepkynesre manaeiraasl [3]. by
KJIMHUKAJBIK HISHIM [IeHOepiH/e TOFBICA/bI. JIepeKTep MUIIENCUs MEeH TyOepKyne3naiH Oip
CoHIBIKTaH emMIIey TaKTHUKACHI TEeK MAIlMeHTTe KaTap Ke3[eCy BIKTHUMAJIBIFBI
MHOQEKIMUIBIK ~ Tporecti  Oacyra  emec, TOMEH OOJIFaHbIMEH, MYHJai KardaiIbIH
COHBIMEH KaTap ycTamajapiblH aJIbIH aayFa, KIMHUKAIBIK JTaWBIHIBIKTEI Talan eTeTiHIH
aKylmepiik KayinTepAi TOMEHIEeTyre >KoHe KepceTe/i.

JTOPUTIK KayINci3aiKTi OakbuiayFa OarbITTaTybI JyHHESKY3UTIK CTaTHUCTUKAJIBIK
THIC. KOepCeTKiITepre coiikec, aHaHbIH

SMUJIETICUACH], JKYKTUTIK Ke3iHJe KYphICyFa

147



| No2 (521 2026

KAapChl JopuUIepAl KOJJIaHy >KOHE aHa MeEH
MepUHATAIBIK aybIp aypysiap MEH eJIiM-XKITIiM
Kaymi apacblHAarel OalaHbIC 3epTTenreH [4,
5]. Ipi KoropramnbIK Tajaaynapaa SMUICTICUICHI
Oap oliennepie )KYKTUTIK IIeH 00caHy Ke3eHIHIe
KOChIMIIIa OakbUIay KaXXeT €KeH1 KepCeTLIreH

(TU31oNyNbMOHONOMMA ;%

[6]. Ocbl nepekTep YCHIHBUIFAH KJIMHUKAIBIK
JKarIaIbl TeK CHpEK Oakpliay pETiHAe eMmec,
JKOFaphl Kayil TOOBIHIAFBI JKYKTi IMAlUEHTTI
KYPri3y[IiH NpaKTHKAIbIK YITICl PEeTiHe
KapacTeIpyFa MYMKiH/IK Oepei.

Tybepkynes xaHe anunencuscol 6ap XyKTi anengep
anem bonbiHWa Tapanybl

Eypona
AMepuKa

Adpuka

OHT.-LWbIFbIC A3UA

OHTYCTIK A3usa

Cyper 1 - TyGepkyme3iH eHipIIiK aybIpTIAIbIFEIH JKoHE JKYKTLUIIK Ke31HAEr1 TyOepKyIe3 MaceneciHi xahaHapIK
KOHTEKCTiH CUITATTAHTHIH aBTOPJIBIK BU3yTU3aLIHSL.
Hepexxesi: JJICY (WHO Global Tuberculosis Report, 2024) nerizinne aBropiap Kypacteipras [11].

Huarpamma TyOepKyJIe3 IiH OHIPITIK
aybIpTHAJBIFBl  KOFAphl alMakTap peTiHae
Adpuxa (45%) xxone OnTycTik A3usabl (30%)
kepcetei; AMepuka, Eypomna »xone OHTYCTIK-
[breic A3us aiimakrapbl 5—15% apanbiFbiHia
OepiireH. byn kepceTkimTep SHUIENICUACH
0ap JKYKTi oHenmepnaeri HaKThl KOMOPOHITIK
KHUUTIKTI  eMec, TyOepkyne3aiH kahaHabIK
KOHTEKCTIH JKOHE KYKTI oWesjiep apachlHIa
(GTU3MATPUSUIBIK  KBIPAFBUIBIKTBIH ~ MaHBI3bIH
TYCIHIIPETiH aBTOPJIBIK BU3YyalIN3aIUs PETiH/IE
YCHIHBUIFaH.

Kahauasik 6actamanap MeH »obanap aschlHIa
JlyHuEeXY3UTIK JIeHCAYNbIK CaKTay YHBIMBI
(JIACY¥) 2013 xputel Oanmamap apachIHAAFbl
TyOepkyne30eH Kypecy OOWBbIHIIA  KOJ
KaptacbiH xapwsutanel [7]. 2018 xbutel Oy
Kykar  Oamamap  MeH  JKacecmipiMmaep
apachIHIAFbI TyOepKyJe3 i YKOIOFa
OarbITTaJIFaH >KAaHAPTBUIFAH JKOJ  KapTachl
petinae  TodbIKTRIpeUIABI  [8].  Kefinri
Ky)KaTTap/a >KYKTi *oHe O0ocaHFaHHAH KeHiHTi
Ke3eHJIer1 oHenuepaeri Tyoepkyne3 moceneci
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aHa MeH Oaiia JIeHCAyJBIFBIHBIH  ©3apa
OaiiaHbBICTHI OAFBITHI PETiIHIE KapaCTBIPBLIIbI
[9].

JICY  SMART4TB  koHcOopuuyMbIMEH
Oiprecim, KYKTi oHe OOCaHFaHHAH KEHiHT1
Ke3eHJeri oMenaepai TyOepkynesre Kapchl
mpermaparrap MeH BaKITMHAJIAP B
3epTTeysepre epTepek api STUKAIBIK TYPFbIIaH
HETI3JIeNITeH TYpAEe KOCYy MOCENIeCiH KeTepimn
keneni [10]. by GaFbITTBIH MaHbBI3bI KOFapHl,
cebebi  KYKTI  oHenmepAiH  KJIMHUKAIBIK
3epTTeyJepJeH JKUi IIETTEeTITyl Kayilci3mikK
MeH TUIMIUTIK KOHIHIETI HaKThl JEePEKTePAIH
HIeKTeyJ1i 00JIybIHA SKETe .

OcCBbl KIMHUKAIIBIK KaFIal/IbIH FBUTBIMH JKOHE
MPAKTUKAJIBIK MaHBI3Bl JTUCCEMUHHUPIICHTEH
TyOepKyes, AMICHTHKAITBIK cTaryc,
KYKTUTIKTIH €KIiHII TpUMeECTpi, TyOepKyne3i
MEHHMHTUTKE KYJIK KOHE EKIHII KaTapiarbl
TyOepKyIne3re Kapchbl €M1 KOJIaHy KaXeTTUTIr
Olp TanMeHTTe  Karap  aHBIKTATYBIMEH
0ailIaHBICTEL. Mynpait KOMOWHAIUSA
IMAarHOCTHKAAa 1a, eMJeyle /e CTaHIapTThI
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anroputTMaepAl Oeitimaeyai, AopuLTIK e3apa
acepiepi ecenke amyzbl )KOHEe aHa MEH YPBIK
KargaplH Oilp yakpITTa Oaranayabl Tajar
erenl.

3epTTEy MaKcaThl

Tannanran KIMHUKQJIBIK JKarnail HeTiziHzae
SMHUJIETICUSMEH ayBIPAaThIH HAYKACTa JKYKTLIIK

Ke31HE aHBIKTAJIFaH HIAIIBIPAHIbI
TyOepKyIe31iH KJIMHUKAJIBIK, arbIMbIH,
JTUArHOCTUKAIBIK  €PEKIICNIKTEPIH, eMJIey

TAKTUKACHIH JKOHE aHAa MEH HOPECTE HOTHKECIH
KepceTy.

Marepuannap ’xdHe 3epTTey daicTepi
3epTTey KIMHUKAIBIK JKaFIai/ibl CUIATTayFa
HETI3JICNITCH PETPOCIICKTHBTI Tanaay TYpiHIE
XKYprizuiai. Marepuan peTiHae SMHICTICUSICHI
Oap 28 KacTarbl  JKYKTI  IAalUEHTTIH
CTallMOHAPIIBIK MEIUIUHAJIBIK KapTachl, aypy
TapUXbl, 3ePTXAHABIK KOHE aCTIANTHIK 3€PTTEY
HOTHIKEIIEPI, KOHCYJIbTAIHSUTBIK
KOPBITBIHIBIIAP KOHE KOHCHIIMYM IIeIIiMIepi

nai1ananbuIIbL. Tannay OapbIChIHIA
MAIMEHTTIH JKeKe OachlH COWKeCTeHIIpETiH
MOJIIMETTED KapHsUTaHBIM MOTiHIHE
SHT131IME]I.

KnuHukanelk nepexrepai kyheney KesiHge
TyOepKyJie3 JKOHE DJIuWierncus  OoibIHIIA
aHaMHe3, JKYKTUIIK Mep3iMi, TYCKEH Ke3Jeri
COMATHKAJIBIK KOHE HEBPOJOTHSIBIK CTaTyc,
TBIHBIC Ty KYHECIHIH >KaF/ailbl, 3epTXaHajbIK

KOpPCETKIIITe, KeyJe KYBICBIHBIH
KOMIIBIOTEPITIK TOMOTpagusIChI,
PEHTIeHOJOTUSUIBIK Oakputay, GeneXpert koHe
MHUKPOCKOMHS HOTHXKeIepi, KYJIBIH-MU

CYMBIKTBIFBIHBIH 3epTTeyl, Y3, KTI' xoHe
noreporpadus MOTIMETTePl €CKepPii.

Emney Ttaktukacel (TH3MATP, HEBPOIATOJOT,
aKyuiep-THHEKOJIOT, TICUXUATp, PeaHUMAaToJIor

KOHE Oacka MaMaHJ1ap KaThICKaH
MYJIbTUIUCITUTLTAHAPIIBIK KOHCHJINYM
menrmaepl Herizigae TanmaHnabl. bakeuiay

aHaarbl I/IH(I)CKLII/IHHLIK JKOHC HCBPOJIOTUAIIBIK

JUHAMHKAHBI, JKYKTUIIKTIH aFbIMBIH, YPBIK
KaFalblH, OOCaHIBIPY TAKTUKACBIH JKOHE
HOPECTEHIH €pTe€ HEOHATAJAbIK Ke3eHJerl

HOTHKECIH KAMTBIIBI.

KiauHukaabIK sKaFaau

IManueHT Typaasl MaTiMeTTEp

Haykac oiien, 28 xacra, 2025 XbUIIbIH
KapallachblH/a aypyxaHara TYCKeH. TyckeH
COTTE KaFJalbIHBIH aybIPJIBIFbIHA OaiIaHBICTHI
[IaFbIMJIaphIH 03 OCTIHIIE KEeTKi3e aaMaraH,
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OalimaHpIicKa  TYCIETeH, CaHachl  COIOp
neHreiingae Oosrad. bacTranmkpl KIMHUKAJIBIK
aKrnapaTr aHacbIHBIH alTybl OOMBIHILIA KOHE
MEIULITHAIIBIK KyKaTTama Heri3inae
HAKThUJIaH/IbI.

Aypy TapuxblHaH: ©KIe TyOepKyie3iMeH
amramr - petr 2020 xputbl  «Conm OKMEHIH
MH(PWIBTPATUBTI TyOepKyesi, BLABIPAY
carpicel, TMb (+), Tum “XKana xarmait”, 1-
caHaT» JuarHo3bIMeH ayblpraH. Kocaskbl
JIMarHo3 peringe CHUMITTOMATHKAJIBIK
(oKanbbl SMUIEHICHUS, TapLUUaNIIbl YCTaMmasaap
KOHE  eKIHII  peTTIK  TeHepanu3anus
kepcetinren. 2021-2022 xwiaapsl 2 J1 Tonrta
JTUCTIAaHCEepTIK  Oakpuiayga OoibIl, KeHiH
€CeNTeH LIBIFAPBUIFAH, OJaH 9pi TyOepKyie3
OoiipiHIIa Kayim TOOBI pPETiHAE JKbUI CalbIH
PEHTICHOJIOTUSIIBIK TEKCEPY/ICH OTill TYpPFaH.
AHacCBIHBIH alTybIHLIA, JKarJaibIHbIH
Hamapyuaysl 2025 KbULIBIH KapallachblHJa
Oacramran. Ym KyH imriHzme —OipHeme
SNWJIENTUKAIBIK yCTaMa KalTalaHbll, €CiH
KOFAITKAHHAH  KCWIH  JKEHeNl  KOpIAeM
makelppiFan. Haykac HeBpomorus Oeimi
apKBUIBI JKaHCAKTAay OOJIIMIHE KATKbI3BLIBIIL,
OChl KE3€HJIe KYPIi3lIreH KeyJe KYybICHIHBIH
KT s3eprreyinze OKIEHIH JKOFapFbl IKOHE
TOMEHT1 OeJIIKTepiHJle KON KYBICTHI OIIaKTap
aHBIKTAJIBII, TyOEpKyJe3re KyIIK KYIEHTeH.
OMip Tapuxbel OOHBIHIIA HAayKacTbIH 6cCiI-
JaMybl JKacblHa CoMKec OoNFaH. OJeyMeTTIK-
TYPMBICTBIK ~ JKaF[albl  KaHaraTTaHapJIbIK,
ot0ackiHa TepTiHII Oana. TyKpIM KyanalTbIH
aypynap aHaMHe31HJe JKOKKa IIbIFapbuirad. 10
’KacbIHaH Oacrart «CHUMIITOMaTUKAIBIK
(oxanpIpl SMUIETICUS, NapLIUaNbl YCTaMmaaap
KOHE  eKIHIIl  PeTTIK  TeHepalu3aius»
JMAarHO3bIMEH  JUCHAHCEepiiK  Oakpulayna
TYpFaH; JEHCAyJbIK XaFJaiiblHa OailllaHbICThI
MEKTeNnTe  YiIe OKyFa  aybICTBIPBUIBIIL,
MYTEIEKTIK POCIMAENTEH.

Haykac exi kb1 OypeiH  Kpi3puiopaa
KaJIaChIHBIH TYPFBIHBIHA TYPMBICKA IIBIKKAH,
anaiia ©31HIH HEBPOIATOJIOT JopirepiHie
Oakputayna kKamraH. 2025 SKpUIABIH MaMbIp
ailblHa  AJMaThl KaJlachlHIA O3IUJIETTONOT
KCHECIH aliFaH, KYpbICyFa Kapchl Teparnus
Onuke 500 Mr TabneTKachbiHa aybICTBIPBUIFAH.
CosbiMmansl BUpycThl renatuT B 2022 xpuib
[P apkpuisl BupyctslH JIHK aHbIKTaybIHA
xoHe HBsAg oH OonybiHa OailTaHBICTHI
TipKEJTreH.

®TU3noNYNbMOHONOT WA



®TU3N0NYNbMOHONOr A

£ oTU3MoNYALMOHONOMUA

Kyxrinik Oipinmi, 9 anra mepsiminge TOO
«DOCTOR  MEDICAL»  kiIMHHKachIHAA
aKyIIep-ruHeKoJIor ecebiHe aJIBIHFaH.
I'muexonmorustielk  aHamuesinge b-1, P-0.
Etexkip 14 »xacran, 28-30 xyH caiibiH, 3—4
KYHT€ CO3BLIATHIH, TYPaKThI KOHE
aybIpcbiHychl3  Oonran.  COHFBI  €TEKKIp
VaKbITBIH TAIMEHT HAKTBl €CiHe Tycipe
anMaras. J[opi-IopMek meH Taramra ajljieprus
aHBIKTAJIMaFaH.

ONUIEeMHUOJOTHSUIBIK ~ aHamMHe31  OolbIHIIA
aHachl TEPi-BEHEPOJIOTHSUIBIK JKoHE Oacka
MHQEKIMSIIBIK aypyJiap/bl JKOKKA IIbIFapFaH.
Kene makmaraH, KeHe MIaKKaH HayKacTapMeH
OaitmanpicTa OonmaraH. COHFBI 6 alifia KaH KYIO
0oMaraH.

Kinunukaabik 0esarijiep

Tycken  ke3meri  Jkaiumbl — JKaFIaHbIHBIH
aybIPIBIFBl MU CHMIITOMATHKAChl KOHE MH
iciHyl KyniriMmeH OainaHbIcThl OarananraH. Ec
JeHreii — comop, [7a3ro koma MIKanachl
oovipiHma 9-10 OGamn.  HeBposorusiibik
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CTaTyChIH/A myie OWIIIIBIKETTEPIHIH
purnarimiri 1 KeyaeHeH caycakka JIediH
anbIKTanFan, KepHur xoHe bpyasuHckuil

cumnromaapsl Tepic 6onran. Ocel Genrinepre
OailTaHBICTHI OacTalKbl Ke3eHIE TYOepKyJIe3 i
MEHUHTHT JIMAarHO3BIH KOKKa IIBIFapy KaKeT
OO0JIIBI.

Ou3MKanelK Kapayaa Tepl >KaOBIHIbLIAPHI
OO3FBUIT KOHE Kyprak OoiraH. Kapambikraps
D=S, kapplKKka peaknusChl  CaKTaJFaH.
XKyThiHYBl OY3BUIFaHIIBIKTaH HA30TaCTPAJIb/IbI
30H]] OpHATBUIFaH. [leHe 0iTiMi KaIbIThI: 00IBI
168 cM, camMarsl 58 Kr, IeHe caaMarbl HHASKCI
20,5 kr/M?. OKIenie THIHBIC JJICIPETEH, OH KaK
JKOFaprbpl ~ OeJliriHAe  KYpFaK  ChIpbULIAP
ectinren. TAX — 22/mun, SpO, — 97%, AKK —
125/80 mm cwiH.OaF., mynbc — 98/muH. lmri
KYKTUTIK MEp3iMiHE CoMKec YJIFaiiFaH, KaThIp
TOHYCHI OOJIMaraH; JHype3 KareTep apKbUIBI
OaKbLIaHFaH, nepuepUsIIbIK iciny
aHBIKTAJIMaFaH.
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Ke3en/mep3im

Herisri okura

I[l/IaFHOCTl/lKaJILIK JKoHEe eMJIiIK MaHbI3bI

2020 x.

Con OKIIEHIH UHQUIBTPATHBTI
TyOepKynesi, bibipay cathickl, TMB (+),

tumi  «OKanHa okarmaii», 1-canat; Kartap
KYPETIH CHMIITOMATHKAJbIK  (DOKaIbIbI
SMHIICTICHS.

AnnpiHFBL  TyOEpKyne3  aHaMHe3l  JKoHe
SMMICTICUSHBIH Y3aK aFbIMbl KEHIHT1 JKYKTLTIK
Ke3iH/Ie KIMHHUKAJBIK TOYEKEeJIIl apTThIpaThiH
OacTarkel akTopiap peTiHue KapacTbIpbUIIBL.

2021-2022 xox.

2 J1 Tomta AmcHaHCEpIiK Oakpuiay, KeHiH
€CEIITeH ILIbIFapy.

TyOepkyne3neHn KeHiHTi
asKTAIFaHBIMEH,  Kayill
JUHAMHUKAJIBIK OaKbUIAay CAaKTaJFaH.

OakpUIay  Ke3eHi
TOOBI  peTiHze

2025 x. coyip

PeHTreHOIOrusiIbIK, TCKCCPY: OKIICAC

KaJIIIBIKTHI ©3repicTep.

Perunus/kaiita OenceHy OenriiepiH epre
aHBIKTAy YIIiH (OHIBIK ICPEK.

2025 x. MaMbIp

AJNMaThbl KanachblHIa SMMIEHTONIOr KEHECl,
KypbIcyFa Kapchbl Tepanus Onukc 500 mr
TaOJIeTKaChIHA AyBICTBIPBUIFAH.

JKykrinik Ke3iHzmeri KypbICyFa Kapchl emji
Oaranmay >KOHE ycTamajaplblH aJJIblH aly
TaKTUKACBHIH HAKTBUIAY YIIiH MaHBI3/IBI IEPEK.

Kyxrinik 9 anra

AKyTIep-THHEKOJIOT ece0iHe TipKeNTeH.

JKyxTimikTig OacTankel OaKkpUIaysl OacTanFaH.

2025 x. kapauua,
24 anta

Y KxyH imiHge OipHeme 3MAIenTHKAIBIK

yctama, eCiH  KOFalTy, JKaHCakTay

OeJtiMiHe KaTKBI3Y.

DNUAEOTUKAIBIK CTATyC KOHE HEBPOJIOTUSIIBIK,
acKpIHyJapFa OaMJIaHBICTHI IIYFBUT KOMEK

KakeT OOJIIbL.

CHUMIITOMATHKAJIBIK €M.

24 anra KT: exmeniH oraprbl xoHe ToMeHri | Llamsipanasl TyOepKyesi
OemikTepiHIEe KOl KybICTHI OIIAKTap, | IHArHOCTUKANayFa HeEri3 OOJFaH acmamnThIK
TyOepKyesre KyIiK. Oenri.

24 amnra BAC OOMBIHIIIA GeneXpert oH, | OJXJK 3aKpIMIaHYbIH JKOKKA LIBIFapy >KOHE
MHUKPOCKOTIAS Tepic; KYIBIH-MA | OCJICeHIl OKIETK MPOIECTi IoJNeNaey YIIiH
cyHBIKTEIFBI GeneXpert Tepic. HETI3Ti Ke3eH.

Emuin ©Oactanks! | JleBodokcanuH, nenamanu, | dopire TYPAaKThI TyOepKye3 JKOHE

Ke3eHi OeqakBWIMH, KIO(QA3UMHH, JIMHE30JMA; | HEBPOJOTHSUIBIK JKaraaidl OOMBIHINA KeIeH[1
JEeTHIpaTalMsUIbIK,  THIPHICYFa  Kapchl, | eM OacTabl.

Emuin 2 anracer

Cana [JeHreHiHIH >Kakcapybl, 30HJA TICH
KaTeTepi aiy, e3iH KyTe OacTaybl.

KiuHuKaasIK OH IMHAMUKA.

OY3BLIBIC.

1-1,5 ait PeHTreHomorusnbIK muHaMuka: | TyOepkynmesre Kapchl ©MHIH — THIMILIITIH
JHMCCEMHMHALMS OLIAKTAPBIHBIH IIIiHApa | KOPCETETiH AepeKTep.
COPBUTYBI; )KaFJalbIHBIH TYPaKTaIYBbI.
Kyxrinmik  32-33 | ¥pbIKTBIH ~ KypCakilIlik  JaMybIHBIH | ¥PBIKKa Kayill )KOFapblIar, HIYFbUT 00CaHIBIPY
anra TEXelyi, MaJOBOAME, JOIUIEPOrpapHsUIbIK | KaXKETTUITT TYBIHIA/BI.

2026 x. kaHTap,

Kecap Tiniri apKpUTBI IIYFBUT OOCaHIBIPY;

Axkymrepiik KOPCETKIIITep OoMBIHIIIA

¢rusmonenmarp keHecineH keiin BIK
BAKIMHALMACK] acajFaH;, KeliH calMarbl
2800 r, »xarmaiibl KaHaFATTaHAPIIBIK.

33 amra ep Oama, 1700 r, 40 cMm, Anrap 4-5 Oam. Mep3iMiHeH OYpBIH ONepaTUBTIK OOCaHIBIPY.
BocanraHHaH Haykac  ¢rusmatpus  aypyxaHacbiHa | TyOepkysesre Kapchl €Ml KaJFacThIPy JKOHE
KeHiH 5-KyH aybICTBIPBIIFAH. OocanraHHaH KeliHri OaKpLay.

Keiiinari 6akpumay | Hopecre canmarer 2000 1 Oomnranga | HopecTeHiH TypakTaHybl JKoHE IEPUHATAIIBIK

HCXOATHIH KaHaFaTTaHAPIIBIK OOJTYHI.

JAnarHocTukaJjbik 0arajnay
[TarueHTTIH ©TE ayblp >KarlalblH ecKepe

XKyprizummn, OuomaTrepuaniap, OHBIH IIIHIE
OpOHXO0ATbBEOISIPIBIK MIANBIHIBI MEH KYJIBIH-

OTBIPBITN,  CAHUTAPJBIK  aBUAIUS  OKEJIiCl MU CYUBIKTBIFBI, OAaKTEPUOJIOTUSIIBIK >KOHE
OolibIHIIa HEBPOIMATOJOI JKOHE (TU3MATP MOJIEKYJISIPIIBIK 3€pTXaHara >KOJIIaHFaH.

KEHEeCKe LIAKBIPBUIFaH. Ty6epxyne3ni BakTepuonorusnplK  JKOHE  MOJIEKYJISIPIIBIK
MEHMHTUTKE KYHIK TYFaHJABIKTaH KYJIBIH-MU 3epTTeyiepae OPOHXO0AIbBEOJISPIIBIK
NYyHKIUSCHL  kKoHE  (puOpoOpoHXocKonmus mabiHasl  OoibiHIIa — GeneXpert  OH,
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MHUKPOCKOIHS TEPiC, I KYIIBIH-MH CYHBIKTHIFbI
ooiipiama GeneXpert Th Tepic Gosran. Ocbl

HOTHKETIEP TyOepKye3 i MEHUHTHUTTI
pactamasnel, Oipak OKIEeIiK MaTepHalIarbl
MOJICKYJSIDJIBIK ~ OH  HOTHDKE  OeJCeHIl

TyOepkyne3 mpouecid Koiaaanbl. COHABIKTaH
«TMb Tepic» TYKbIPbIMBI
0aKTEPUOCKOTHSIIBIK Tepic HOTHIKEHI
cunarraiael  koHe  GeneXpert — apKbUIbI
QIbIHFAaH OKIENIK OH HOTID)KEere KaMIibl
KeJIMEeHIi.

O®O OJIKK koHCHIMYMBI ImeniMi OOHbIHIITA
Heri3ri nuarHo3: «EKi eKIeHIH MIanIbIpaH/Ibl
TyOepKkynesi, biabipay catbickl. TMb Tepic.

(OTV3V0NYAbMOHONOrMA

CUMITOMATUKANBIK  (OKAIBIBI  AIIIICTICHUS,
TreHepaTM3alUsUIaHFaH  TOHHKO-KJIOHHKAJBIK
ycramanapmen snuctaryc (11.11.2025 x.),
ycrtamangaH  keiinri  okarmaii;  F06.6  —
SMWICTICUSMEH OallJIaHBICTBI  OPTAHUKAIIBIK
ACTCHHMSUIBIK ~ OY3BUIBIC, TaJUTFOIIMHATOPIIBIK
KOPIHICTEPMEH; CO3bLIMAJIbl BUPYCTHI T€HaTUT
B, Gencenainiri ToeMeH nopexene; | KyKTiIik —

24 anta 1 KyH; IUIaLlEGHTaHbIH TOMEH
OpHajlaCybl;  KaFaHAaK  CYBIHBIH  a3/IbIFbI;
CO3bUIMAJIBI TyOyJIOUHTEPCTHIINAIB IBI

HeppUT, KalWTalaMalibl arbiM, OPIIY CATBICHI,
opTamia aybIpibIK JOPEXKeCci; CO3BUIMAbBI
OYHpeKk >KeTKUTKCI3AIri; oprama Jopexeni

Hapire TYPaKThI
“backanap”».

TyOepKyIes.
Kocankel

Twum:
JIMarHo3aap:

aHCMU.

Kecre 2 - /luarHocTHKaIBIK 3epTTEYNIEpIiH HETI3T1 HOTHKeNepi

3eprTey/KopceTKill HoTmaxe KinnukanbIk TyciHaipme
Keyne kybicbinbiH KT OxneHiy  jxkoraprel  JkoHe  TeMmeHri | llambipanner TyOepkyne3ain OenceHai
OeulikTepiHIe KON KYBICTHI —OUIAKTap, | OKIENiK NPOLECIH KYLIeHTeTiH Oenri.
TyOepKyJesre Ky/ikK.
BAC GeneXpert OH HOTIIKE. Oxkmenik Matepuanga Mycobacterium
tuberculosis KemIEHIH MOJEKYISAPIBIK
JICHreli/ie aHBIKTAY; MUKPOCKOIIHS Tepic
OosraH Karjaiia fAa KIMHUKAIBIK
MaHBI3bI CaKTaJIa bl
BAC MUKPOCKOTIHACH Tepic HoTHXeE. BakTeproCKONHUSIIBIK TEPIC HOTHIKE; O
MOJICKYJISIPJIBIK  OH HOTHIKEHI JKOKKa
HIBIFapMaipl  JkoHe  Ouomarepuan
TYpiHe Kapaii 0eJiek TyciHaipijei.
Kymera-mu  cyibIKTEIFEL | T Tepic. OpTanbIK KyiiKe xyieci 3aKbIMIaHybIH
GeneXpert pacTtaMajbl, COHIOBIKTAH TYOepKyJe3i
MEHUHTUT  JIMarHO3bl  KIIMHUKAJIBIK
TYPFBIJIAH KalTa Kapajisl.
Hesponorusuisik ctatyc | Comop, IHIKIT  9-10 0Oamn, iwyiae | TyOepkyne3ai MEHHHIMT, MEHHHTHU3M,
OyImBIKeTTepiHIH  puruATIiri, KepHur | ycTamagaH KeWiHTi jkarmail skoHe MU

soHe BpyI3UHCKUI cUMIITOMIApBI Tepic.

apaceiHia  nuddepeHIan b
JIUArHOCTHKA JKYPTi3iIIi.

iciHyi

3epTXaHaIBIK OTXK — 46 mm/car, C-peaktuBTi aKysI3 — 17 | Bencerni kaObIHY Tporieci, >KaiImbl
KOpCEeTKIITep MI/J1, JKaJnbl aMuiiasa — 199, anemust. MHTOKCHKAIMS JKOHE KaTap J>KYPEeTiH
COMAaTHKAIIBIK )KYKTeMe Oenriiepi.
PeHTreHonorusibIK 1 aiiian KeliH muccemuHanus | TyOepkymesre  Kapcel  eMre  OH
JMHAMHUKA OILIIAKTapBIHBIH illiHApa COPBUTYBI; 3 aiina | qUHAMMKa, OipaK TOJBIK perpeccusra
olIaKTap azaiiraH, Oipak COJN jXKakK OKIleJie | )KETTey.
e3repicTep caKkTajFaH.
OKTI" nuaHaMuKacsl Kypek cory xwmimirinin 109-man 70-ke | IHTOKCHKAaIMAHBIH  a3ar0bl  JKOHE
TOMEHJIEeYI. KaIMbl  JKAFAAWAbIH  TYpaKTallybl
peTiHae OaranaHIbL.
bayblp, Oyiipex xoHe | I'emaTomeranus Oenrinepi, or | ['emaToOunumapibiK JKOHE
xypek Y3 JKOJIIaPBIHIAFbI ipKiTic, | He(pOJNOTHSIBIK Kayiln (aKTopiapbiH
MHUKpPOHE(POJINTHA3 J>KOHE TOCTAaraHIIA- | eM Ke3iHae Oakpliay KaKeTTUIriH

acrayIa xxyheciHig aehopManuschl.

KOpCeTTi.
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3epTTey/KOpCETKIIT Hotuxe KanHuKaabIK TYCiHAIpMe
YprIK 32 anraga YpHIK Aamybl ImamameH 28 | ¥PBIKTBIH  CO3BUIMANbl  THIOKCHSICHI
Y 13/monmnep/KTI amnTara coiikec, KaraHaK Cybl MHICKCIHIH | )kKOHE ©MipiHe Kayill  TeHIIpeTiH
temenzaeyi, Il mopexemi KaH arbIMBIHBIH | JKarmai; IIYFBUT 60caHIBIPY
OY3BLIBICHL KOPCETKIIII.

Emaik apanacy

Koncunumym mienriMiMeH NanueHTKe Aopire

TYpaKThl TyOepKyse3i

eMJieyre apHaJiFaH

eKIHII KaTapJarbl HpenaparrapiaH TYpaTbhiH

NPJI cXeMachl

TaralbIHIAIIBIL.

Em

HA30TacTpallbJbl 30HJ ApPKBUIBI JKYPTi3iIi:
neBopaokcanua 1000 mr, nenamanug 200 mr,

ocmaxkBuaun 400/200 wmr,
s)koHe JuHesonmun 600
JNETUPATAUSIBIK, MU
KYpBICyFa  KapcChl,
TOMEHJICTYTE
AHTHKOATyJISHTTHIK,
MHTUOUTOPHI  JKOHE
KOJIIaHBLI/IBL.
Hopirepnepix
MAIUEHT
KaHCcakTay OeJiMiHe
OappicbIHIa  caHa
xaxcapbin, LIKID 13—-14

KanTa

Oacimurk

POTOH/TBI
(bepMeHTTIK

pPCaHMMOOMIIbEMEH
ayBICTBIPBLIIBL.
JIeHr el

kiodazumud 100 mr
mr. bip wmesringe
iciHyiHE  Kapchl,

KBICHIM/IBI
OarbITTaJIFaH,
momia
Teparnwus

KEHECIHEH  KeHiH
ODO-HBIH
Em
OipTiHzAe
OajutFa JKeTKEHIMEH,

OacTamkbl Ke3eHje OalllaHbICKa TOJBIK TYCY

MYMKIHAITT mekTeyiai Oonaesl. Exi kyHHEH
KCWiH MICUXOMOTOPJIBIK KO3y, KOPY KOHE €CTy
raJUTIOIIMHATISIIAPEI OalKaJIbII, HEBPOIATOJIOT
NeH TCUXMATp KEHECIHeH KeHiH Tepamusra
PHUCIIEPUIOH JKOHE aMUHA3WH SHT131111.

Em aKyIlIep-ruHEeKOoJOr, dTusmarp,
HEBPOIATOJIOT KOHE NICHXUATP
MaMaHJApBIHBIH ~ OipJeckeH OakKbUIaybIMEH
KYPrizuiai. Exi anTajgad KeliH

HA30TacTpaJIbJIbl 30HJ TIEH KaTeTep AJBIHBIIL,
nmanueHT o31H-e31 kyTe Oactamel. Kypeicy
ycramamapsl cupen, 10-12 kynme Oip per
JKEHIT Typae, €CiH JKOFainTHaid  ©TKEH.
TyOepkynesre  Kapchl  JKOHE  KOCHIMINA
CHUMIITOMATUKAJIBIK €MI¢ aWKbIH >KarbIMChI3
ocepiep Tipkenmered. lllamamen 1,5 aiiman
KEWiH KaFAalbIHBIH TYPaKThl >KaKcapyblHa
OailIaHBICTHI Tepanus OemimMiecine
aybICTBIPBUIFAH; JKYKTiTIK 33 anrtara JeiliH
CAJIBICTBIPMAJTBI TYPAKTHI OAKbIIAY1a OOJIIBI.

Kecre 3 - Emziey cxemachl )oHE MOHUTOPUHITIH HETi3ri OarbITTaphl

IIpenapar/em 0arbIThHI

Jo3a/KoN1aHBLIYbI

Makcarhbl #&oHe 0aKblIay KazKeTTLIiri

JleBonokcarun

1000 mr Toymirine

Jopire TypakTel TyOepkyiesre cxema

KypaMBbIHIa KOJJAHBUIIBI; THIMIUIIK, acKa3aH-illeK

KapcChl

TO3IMALIINT  JKOHE KAl JKarbIMCBI3  dcepJep

OaKbUIAHIEL.

Jenamanu

200 Mmr Toysmirine

Exinmn katapiaarsl TyOepKyJie3re Kapchl Ipernapar;

QT

KaXKETTIJIr ecKepijii.

apanblFbl MEH JKYPEK BIpFarblH OaxpuIay

BenakBuinn

400/200 mr

Jopire TypakTel TyOepKyne3di eMaey KOMITOHEHTI;
QT apansirel, Oayblp (QYHKIHUACH JKOHE IKAIIIBI
TO3IMILUIIK IUHAMHKAA OaFaaHybl THIC.

Knodazumuu

100 mr Toysmirine

ExiHIni Katapaarel cxema KypaMbIH/a; Tepi, acKa3aH-
iH_IeK JKOHE XKXYPCEKKE KATbICTBI BIKTHUMAJ KarbIMCBI3
acepiiep ecKepimii.

JIune3onny

600 mr Toysirine

Muenocymnpeccus, aHeMHS KOHE HEHpOmaTus KaymiH
ecKepe
OakplIay Kaxer.

OTBIPBIN, KaH KOPCETKIMTEpiH KyHeni

Kypsicyra kapcel Tepamnus

ONUIIENTOIO0T/HEBPONIaTOIIOT
OakplIayBIMEH

ONUIEeNTHKAIBIK YCTaMallap/blH  KHIJITiH  a3aiTy
JKOHE SIHCTATYCTHIH KaWTaIaHybIH ajl/IbIH aiy.

Jerunpataiisuislk KOHE MU
iciHyiHe KapChl Tepanus

KiuHHUKaIBIK KOPCETKIIITED
OOMBIHIIIA

Corop, MU CUMIITOMATHKACHI XKoHE 0ACIIIIIK KbICHIM
Oenrinepin Ty3ery.

IlcuxuaTpusiiblKk KOppeKLus

Pucnepunon, AMuHa3uH

HCI/IXOMOTOpHHK KO3y JKOHE€ TaJUIIOIUHATOPJIBIK

KepiHICTepal a3anTy.
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IIpenapat/eM 6aFbITHI J03a/K0ATaHBLIYbI Maxkcathbl #J9He 0aKbliIay KasKeTTiliri
AKkymieprik 6aKpuiay V3U, KTT, | ¥peIKTBIH >kaFmailblH Oarajay koHe OocaHIbIpy
JIONIIEPOMETPHUS YaKbITbIH aHBIKTAY.

AHa MeH YPbIK JKarJaibIHbIH JUHAMHKACHI OIIIAKTapBIHBIH ITIIHAPA COPBUTYHI KOHE a3ar0bl
TangaynapaelH ~ TUHAMHUKACBIH — JKWHAKTAy Oaifkanapl, Oyl eMre OH JKayan peTiHIe
MalMeHTTIH  OacTamkel €Kl  aij;a  ayslp OaranmaHipl. YIIIHINI  alJgarel  3epTTEyIC
COMATHKAJIBIK KaFaaia OOIFaHbIH KepCceTei. e3repicrep oJlaH opi perpeccusira
byn xesenne sxyieni KaObIHYy OeJCEeHILTIT1 VIIIBIpaFaHbIMEH, COJ KaK OKIeAe OIlaKTap
xorapel Oomme: DT — 46 wmwm/car, C- kKoHe TyOipre JKakplH  ailMakTa  ycak

PEaKTUBTI aKybI3 — 17 Mr/m, skajamnsl amuiaza —
199, coHbIMEH Karap aHEeMHs AaHBIKTaJJIbl.
Keitinri 6akputayma remornoous, TXK xone
abOYMUH KepceTKimTepi OipTiHaen »Kakcapa
Oacranpl. 2026 XBUIALIH akKIaH aWbIHIarbl
tangayna ACaT 61,7-re kaiTa >KoFapbLIaybl
6aysIp KacylianapblHIaFbl
KaOBbIHY/METaOOTHKAITBIK KYKTCMCHIH
CaKTalybl MYMKIH €KEHIH KepCeTTi, Oy
CO3BUIMAJIBI BUPYCTHI TenaTtuT B anamuesi 6ap
MAIUEHTTE ePeKIIe MOHUTOPUHITI KaXKeT €TTi.
Pentrenonorusuiblk  Oakpiiayna — OacTamkbl
3epTTeysep OKIEHiH OapIbIK alaHIapbIHIa KeH
TapaJFaH JICCEMHHAIIHASHEI,
MHOUIBTPALUSHBI KOHE JIECTPYKIUS
OIIAKTaPBIH KOPCETIIL, IIAIIBIPAHIbI
TyOepkyne3niHn Oeicenni (as3achlH pacTajbl.
bip aiinan KEHiHTi OakpuIay
pEHTreHOTrpaMMachIiHAA JTUCCEMHUHALIHS

JNECTPYKIUS DJIEMEHTTEP1 CaKTaJIbl.
XKykrimikri ~ 24-antaceiHaH  33-anTachiHa
JNeHiH aHa MEH YPBIK OJKaFgaibl —Karap
OakputaHabl. 32 anTanma okypriziiren Y3
YPBIKTBIH KYPCAKIIIUTIK JaMyBIHBIH TEXEIyiH
KOpCeTTi:  OMOMETPHSUIBIK  KOpCETKiITep
mamMaMeH 28  amnTara  CoMiKec  Kedim,
recTalsIBIK MEp3iMHEH TOPT amTara aprra
Kanabl. KaraHak CybIHBIH UHIEKCI JMHAMUKA/1a
90 Mm-meH 76 wMM-Te JOeHWiH ToeMeHaenl.
Homeporpadusna kKaH  arbiMbIiHBIH 111
Topexei OY3BUIBICHI KOHE KiHJIIK
apTepHsChIHIA KaH aFbIMBIHBIH OY3BLIBICHI
Tipkenai. by Genrinep YpBIKTBIH CO3BIIMAIIBI
TUTOKCHSICHI MeH TUTALIEHTaPIIBIK
KETKUTIKCI3IIK KayIiH KepceTir, OOoCaHapIpy
TAKTUKAChIH IIYFBUI KalTa Kapayra Heri3
OOJIIBI.

Kecre 4 - AHa MeH ypbIK ar/IailbIHBIH HeTi3ri JTMHAMHUKAJIBIK KOPCETKIITepi

BarbIT BacTranksl Ke3eH

JAnHaMHKa/COHFBI HOTHKE

Cana nenreiti Comnop, IKT" 9—-10 6am.

IIKT 13-14 Oawira JAeiiH >KaKcappl,

KEeHiH caHa aMKBIHIAJLIN, OaillaHbIC

MYMKIH/ITT KaJIblHa KeJIi.

ONUIeNTHKAIIBIK Y kyH

ycTamanap AMHUCTATYC KOPIHICI.

iminge OipHelre ycrama,

¥Ycramanap cupeni, 10-12 xyuae 6ip per
JKEHLJ TYpJe OTTi.

Kabriny kepceTkimrepi

OTXK 46 mM/car, C-peakTHBTI aKybI3 17

I'emornobuH, OTK, anpOyMuH

MT/II. KOPCETKIIITepi KaKcapIbL.
Bayrip dyHKIHSACH Cospumansl  BUpycThl  Tematut B | ACaT 61,7-re skorapbuiaraH, Oy OaywIp
aHaMHe3l. (GYHKIMACBIH —~ TUHAMUKAJIBIK  Oakpuiay
KKETTLIITH KOPCEeTTi.
Oxmne e3repicrepi Ken TapajaraH qucceMuHanus, | JlucceMuHanmms —OIIAKTapbIHBIH imIiHapa
MHQUIBTPAIUS )KOHE JECTPYKITHSL. COpBUTYBI, OipaKk KaJIbIK  e3repicTtep
CaKTaJIbl.
Y PBIK >KaF1aibl Bakpuray keseHiHiH OackiHna xykTinmik | 32-33 anrtama 3BYP, wmanosomume, III
24 anra. Jopekeni  KaH ~ arbIMbl  OY3BUIBICHI
AHBIKTAJI/IBI.

Bocany ncxonapt

[Tyrein 6ocaHABIPY KaXKETTLTITI.

33 amraga Kecap TINri Kacalfpl; Imana

TyFaH JKarmaWbl — KeWiH

TYpaKTaHbI.

HOPECTEHIH
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barbIiT bacrankbl Ke3eH

I[l/IHaMl/lKa/COHFLI HITHIKE

Hopecre xarnaiibt [lana Ttyran

canmarsl 1700 r.

HopecTe,

OacTankpl

Canmarbl 2000 1 6oaranaa BIK »xacanbin
IIBIFapbUFad, Keiin cammarsl 2800 T,
JKaF/1aiibl KAHAFATTaHAPIIBIK.

Bocanapipy koHe KelliHri 0aKbliIay

2026 XbUIIBIH KaHTapbIHAA YPBIKTBIH KayilTi
KaFIalblH, KYpCaKIIIUIK JaMyAbIH TEXeNTyiH,
KaFaHaK CYBIHBIH a3/bIFbIH JKOHE aHaJarbl
[IambIpasapl TyOepKyne3 OeH SMUIICTICHSHBI
eckepe OTBIPHIT, 6ocaHybl HIYFBLIT
OTIEPATUBTIK JKOJIMEH XYPTi3y Typaslbl HICHIiM
KaObumanapl. Kecap Timiri apkpuisl ep Oaia
nynuere kenmi: canmmarbl — 1700 T, 60oiier — 40
cM. Anrap mkanacel OoibiHIIa Oaracel — 4-5
6a1. Onepanus Ke3iHAer1 )KaIbl KaH )KOFalTy
250 mn Kypazbl, epTe omepaunusiiaH KeWiHri
KE3CH epPEeKIICITKCi3 OTTi.

BocanranHan  Ke#iHTiI  S5-KyHI  MalMEHT
bTuznaTpusUIbIK - aypyxaHara «bocaHraHHaH
KeWiHri ke3eH 5 kyH. OnepanusiiaH KeHiHri
ke3eH — 5 kyH. 15.01.2026 >x. YakpIThiHaH
OypblH OOCaHy — KYKTUIIKTIH 33 amrTacelHIa
Kecap TUIr apKbUlbl. ¥ PBIKTBIH KayinTi
Karaaibl. ¥ pBIK JaMYBIHBIH Texenyi. Karanak
cyblHbIH  a3aeiFbl, HMAX — 90 wmm»
IMAarHO3BIMEH ayBICTBHIPBUIFAH. ApBI  Kapai
(GTU3MATPHUSUIBIK €M MEH OOCaHFaHHAH KEHIiHT1
OaKplIay KaJIFacThIPbUIIBI.

[lana TyraH HOpecTe Mep3eHTXaHaa KacaH bl
KOPEKTEeHIIpYyMEH KyTiMmre anbiaraH. CaiMarbl
2000 r-ra KeTKeHHEH KeHiH (TU3MOoNeanaTp
keHeci okyprizumin, BIDK  Bakmunanuscer
KacalFaH JKOHE HOpecTe Nep3eHTXaHaJaH
mbiraperad. Kelinri Oaxpuiayna OanaHbIH
Karaiibl KaHaFaTTaHAPIBIK, OCY1 KATBIITHI eT
Oarananrad, caaMarbel 2800 r 6oJraH.
Tankel1ay

Y CBIHBUTFaH KIMHHUKAJBIK JKaFJail dSIUIeTICHs,
KYKTITIK JKOHE INAIIbIpaHAbl TyOepkyse3 Oip
MAIMEeHTTe KaTap >KYpreH/e TUarHOCTUKAJIBIK
KOHE eMJIiK IuemiMaep OipHelle KayinTiH
KHUBUTBICHIH/IA KaOBUTIaHATHIHBIH KopceTei. 24
anTajna OipHeNIe SMWICNTUKAIBIK ycTaMaaaH
KeWiH COMop, MEHUHTeaNbbl Oenruiep >KoHe
MU ICiHyiHE KYMIK aHBIKTATybl OacTamkbiga
TyOepKyJie3/li MEHHHTHUTTI JKOKKA IIBIFapyabl
Tanan erti. byn memim nypeic 60mns1, ce6edi
IMICCEMUHHPIICHTEH TyOepKyie3ie OpTalIbIK
KYHKe KYHeCIHIH 3aKbIMJIaHYbIH €PTE aHBIKTAY
aHa eMipi YUIiH menrymri 00ybl MyMKIH.
JIMarHOCTUKANBIK TYPFBIIAH €H MAaHBI3bI
TyCcTapAblH Oipi - MHUKPOCKONMSUIBIK >KOHE
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MOJICKYJISIPIIBIK 3epTTeyiepai Oip-0ipiHe Kapchl

KOWMaii, KJIMHUKAIBIK KOHTEKCTIEH Oipre
TYCIHIIpy. BpOHX0ANBBEOTSAPIBIK IANBIHIBI
MUKPOCKOTIHSICHIHBIH Tepic 0oIyBI
TyOepKyNe3/li  KOKKa  IIbIFapMaiabl, — aj

GeneXpert oH HOTHXKECI OKIENIK MaTrepuaiia
MUKOOAKTepUsIbIK HMHPEKIHs Oap eKeHiH

KepceTTi.  JKYJIBIH-MH  CYHBIKTBIFBIHIAFBI
GeneXpert Tepic HOTHIKECI MEH JHUKBOP
JepeKTepi TyOepKye3 i MEHHUHTHUTTI
pacTamaraHIbIKTaH, HEBPOJIOTHSITBIK
KepiHicTep AMMICITHKAIIBIK cTaryc,

MEHHHTU3M, HWHTOKCHUKALUS J>KOHE MH IiCiHYl
AsICBIHJIA KaPACTBIPBUI/IBI.

Emaey TaKTUKACBIHBIH KYPACILUIIri
KYKTUTIKIICH ~ FaHa  eMec, SIIMJICIICHS,
CO3BLIMAJIBI BUPYCTHI TenaTuT B, anemust sxoHe
OylpeK MaToJIOTUAChIHBIH KaTap 0OJybIMEH 1€
aHbIKTaNAbl. EXiHIN KaTapaarbl TyOepKymnesre
KapChl TIperaparTapibl  KOJJaHy Ke3iHJe
MHOEKIMSIIBIK MPOLecTi 0aKpliay KaXeTTUIir
MEH YPBIKKA BIKTHMAJI Kayill apachIHIaFbl TETIC-
TeHaik Oaramananpl. bemakBuiauH, aeaaMaHU[
koHEe KIO(a3UMHUH KOJAaHbUTFaHABIKTaH QT
apanbIfblH,  Oayblp  (QYHKIMACBHIH,  KaH
KOPCETKIIMITEPIH >KOHE KAIMbl TO3IMIUIIKTI
0aKplIay KIMHUKAJIBIK TYPFBIIAH HET131eM1I1.
Dnunencusra KapChl Teparnwus MEH
TyOepKynes3re Kapchl €MHIH BIKTHMAall e3apa
ocepi Je menriM KaObuiiayaa MaHbI31bl OOJIIbI.
¥YcramanapablH OKUiIeyl aHajga  Kapakar,
TUINOKCHUSA, TBHIHBIC JKETKUIIKCI3JITT  KOHE
acTmupalvs KaymiH apTThIpajbl, all YPHIK YIIiH
TUTIOKCUSIUTBIK OCEPJIEP/IIH KYIICIOIHE OKelyl

MYMKIH. Ocpiran OalIaHbICTHI
HEBPOATOJIOTTHIH TYPaKTHI KaTBICYHI,
KYpbICyFa  Kapchl €Ml  TY3eTy  JKOHe

MICUXOMOTOPIIBIK KO3y Ke31H/1e ICUXUATPHUSITBIK
KOPPEKIHUs KYPri3y MalUeHT Kayilci3airiHiH
Oeuiri OOJIBI.

AKyIepiaik TYpFBIJaH HEri3Ti  acKbIHYJap
YPBIKTBIH KYpPCAKIIIUIIK AaMYbIHBIH TEXENyi,
KaFaHaK CYBIHBIH a37bIFbl JKOHE JKaTbhIp-
TIJIAIEHTapJIBIK KaH arbIMBIHBIH |11 mopexeri
Oy3butbIchl Oonabl. byn esrepictep aHanarbl
CO3BUIMANBI  MHQEKIUSUIBIK  TpoIlece, y3aK
MHTOKCUKALUS, TUITOKCHSUIBIK BIKIAJAAP KOHE
KOMOPOWATI  KarmaljmapMeH  OalIaHBICTHI
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Oomybl BIKTUMaJ. ¥pBIKKA Kayinm Oenriiepi
YAETeH Ke3lle KYKTUTIKTI y3apTy MEH IIYFbLI
OocaHIBIpy apachIHAAFbl TAHJAY KOHCHIIMYM/IA

OarajaHbIIl, Kecap TUTITIH OpBIHIAY
HETI3eNreH  aKylIepJliK IIemiM  peTiHjae
KaOBUIIaH Ik

by xarFnaiblH MPAaKTUKANBIK KYHIBUIBIFBI
AMUJICTICUSCHI Oap JKYKTI omene
HEBPOJIOTUSUIBIK CHMIITOMATHKA KYIICHTCH]IE
JIMarHOCTUKAJIBIK 131€HICTI TEK
HEBPOJIOTHSUIBIK ~ ceOenTepMeH  HIeKTeyre
OONMMalTHIHBIH ~ KepceTyiHme.  TyOepkyies
aHaMHe31, OKIIeJeri KaIJBIKThI e3repicTep,
J)KaHa KT oenrinepi JKOHE
OPOHX0AIbBEOJISIPIIBIK MaTepHaAaFbl
GeneXpert notmkeci miemiM KaObUIAayablH
Heri3ri  jepekrepi  OOJIBI VY aKTbUIBI
KOHCHJIMYM, HH(EKIUSAJIBIK >KOHE aKyIIepJiK
KayinTepai Karap Oaranay, aHa MEH YPBIK
JIMHAMUKACHIH Kyhem OakpLIay OH
KIIMHUKAJIBIK HOTHIKETE BIKIA ETTi.
[lexteynepi. byn makana Oip KIMHHMKAJIBIK
Karjaiira HeTi3/1eNreH PETPOCIIEKTHBTI
cunarramMa OoJibIl  TaObUIA[bI; COHJIBIKTaH
IBIHFAH  HOTWOKENepAai  OapiblK  KYKTI
oifenepre HeMece SMUJIETICUICH 0ap OapibIK
NAIMeHTTepre OJKAIMbIay MYMKIH — eMec.
Keii0ip  3epTxaHanmbplK  JKOHE  aCMalTHIK
KOPCETKIMITEPAIH HAaKThl Jarajapbl TOJBIK
OepiiMereH, ajl HOPECTEHIH Y3aK Mep3iMIi
HEBPOJIOTHUSUIBIK koHe MHpekuusuibiK follow-
up nepekrepi mekreyni. /lerenmeH Oakpuiay
CUPEK KOMOPOWATIK JKarJailarbl  HaKThI
KIMHUKAJBIK  IIennMAepAl  JKyheneyiMeH
KYH/IBL.

KopsbIThIHABI

Onuiencus, XYKTUIIK J>KOHE IalIbIpaH/ibl
TyOepKyIne3/iiH KaTap Ke3Jecyl aHa MEH YPBIK
YIIIH OKOFapbl Kayill TeHOIPETIH CHpeK
KIIMHUKAJBIK Kargail Oombinm TaObuiagsl. by
Oakputayga epTe IUarHOCTHKAJIBIK 137CHIC,
TyOepKyne3 i MEHUHTUTIICH
maddepermmanael  nuarnoctuka, GeneXpert
HOTIDKEJIEPIH  JIyphiCc  TYCIHIIpY,  eKiHIIi
KaTtapJarsl TyOepKyse3re Kapchl eMl Kayim-
maiija apakaTtblHACKl HETI3IHAE KOJIJaHy,
TOPUTIK ©3apa ocepiep/ll €cemKe amy >KOHe
aKyIIepliK  MOHHMTOPUHT  IICWIyIi  Pel
aTKap/bl. Kemnicinreu
MYJIbTUIUCITUTLTAHAPIIBIK TaKTHKa aHa
JKaFJaBIHBIH TYPAKTaHYbIHA JKOHE IIaia TyFaH
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HOPECTEHIH KeHiHT1 TypaKTaHyblHA MYMKIHIIK
oepi.

IpakTUKAJBIK YCBIHBICTAP

1. Dnunerncusice oap MalueHTTepAC
TyOepKyIe3 aHBIKTAJIFaH xKarmanaa
AMHUJIEITOJNIOT, aKyIlep-THHEKOJIOT, (TH3HAT,
peaHMMaTONOr  KOHE  KaKeT  OonraHia
MICUXUATP KAThICATBIH KOHCUJIMYMIIBI €pTe
YUBIMAACTBIPY KaXeT.

2. Dnunencusickl 0ap oHenmep IKYKTUIIKTI
JKOCIapiiay Ke3eHIHeH OacTam HEBPOJIOT KOHE
aKyIIep-ruHEKOJIOT OaKbUIaAYbIHIAa O00IYBI THIC;
KYpBICyFa KapChl TEpaNUsSHBIH KayilCi3airi,
7103aChl JKOHE BIKTHMal TyOepKyye3re Kapchl
eMMEH yinecimainiri aJIJIbIH ana
KapacThIPbLIFAHbI )KOH.

3. Tybepxyne3 OoiibIHIIA Kayil-KaTep TOOBIHA
KaTaThlH JKYKTI OHeJIeple PecrupaTopIIbIK
mIarpIMAap aiKkelH OoiMaca J1a, aJJIbIHFBI
TyOepKyJie3 aHaMHE31 MEH PEHTTCHOJIOTHSIIBIK

KaJIBIKTBl ~ ©3TepiCTep E€CKepijie  OTBIPHIIL,
(TH3HATPUSIIBIK KbIPAFbLIBIK CAKTATYbI KEPEK.
4. GeneXpert KOHE MUKPOCKOTIHS
HOTHIKEJICPiH TYCIHAIpY Ke3iHJIe
0OaKTEPUOCKOIHSIIBIK Tepic HOTHKE
MOJICKYJISIPJIBIK ~ OH  HOTHDKGHI  JKOKKa
IIBIFAPDMANTBIHBL, all  op OuoMaTepuanIbiH
JIMarHOCTUKAJIBIK MaHbI3bI Oeuek

OaranaHaThIHBI €CKEPLITY1 THIC.

5. ExiHmi karapnarbl TyOepKynesre Kapchbl
npenaparrap Koinaneutranga QT apanbirsl,
Oayplp GYHKIUSACH, KaH KOPCETKIIITEPI,
Oylipek (GYHKIUSACHI, npenaparrapra
TO3IMALTIK KOHE YPBIK JKargailbl okyieni
OaKplIaHYybI KaXKET.

6. ¥pblK JaMyBIHBIH  TeXelyl, KaFaHak
CYBIHBIH a3JIBIFBl KOHE JOTUIEPOTrpadHsIIBIK
Oy3bUIBICTAp aHBIKTAJIFaH xKaraaiaa
0oCaHIbIPY Mep3iMi MEH omici
MYJIbTHIUCIMIUIMHAPIBIK KOHCHIMYM/a aHa
MEH YpBIK Kayinrepl Karap OaraiaHbll
alKbIHATYbI THIC.

7. IlaimeHTKe >XoHE OTOAChIHA €M KOCHaphbl,
npenaparTapabl y30ei kaObuigay, Oakpuiayra

YaKbITBUIBI ~ Kelly, OOCaHFaHHAaH  KEWiHT1
(TU3HATPHSLIIBIK JKOHE MeUaTPUSIIBIK
Kajarajgay Typajbl TYCIHIKTI opi  TOJBIK
aknapaTt Oepiiyi Kepek.

8. INMauueHTTiH JKarIaibl, KOHCHJINYM
emimMaepi, npenapaTTbiK TY3€TyInep,

XKaFrbIMCBI3 acepiyiepai Oaxpliay, OocaHABIPY
KOpCETKImTepi JKOHE aHa MEH HOPEeCTeHIH
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AMHAMHKAChl MCAWNUHAIBIK  KYKaTTaMazaa AKHapaTTaH)IBIprJIF aH KeJticim:

TOJIBIK KOPCET1ITY1 KaXET. ITannenTren KJIMHUKAJIBIK, JKargan a1
ITHKAJBIK MJJiMaeMeliep

ITUKAJBIK KOMHMTETTIH MaKyJaaybl: byn
KYMBIC  Olp  TMaNMEHTTIH  MEIUIUHAIIBIK
KY>KaTTapbIH Tajngayra HETI3eIreH
PETPOCTICKTUBTI KJIMHUKAJIBIK JKaraan

Kapuslayra JKoHE MEIUITMHAIIBIK JIEPEKTePIi
AHOHMMJICHIIPUITEH  TypAe  NaijagaHyra
kasz0aima  aKmapaTTaHIbIPbUIFaH KeiciM
AJIBIH/IBL.

JepekTepain KOJEKeTIMAiIIri: Ocni

cunarraMachl Oombin TaObuTamel. JKeprimkTi KIMHAKAIBIK KaFaitFa Heri3 GoMFaH aepeKTep

WHCTUTYLIMOHAJIBIK TaJlarnTapra colikec NAHEHTTIH KYTHSAIBUIBIEBIH i

STHKIBIK KOMUTCTTIH HKCKC MaKYIIIAYhl TaJIaIl KOJIJIAaHBICTaFbl YTUKAJIBIK TalanTapibl caKTaii
OTHIPHIN,  HEri3fieNreH  cypay  OoifblHIIA
JKayarThl aBTOP/IaH KOJKETIM/II.

Adarbic:  ABTOpiIap TAalMEHTTI KYprizyre

eTimei. [ManenTTin KYIUSIBUIBIFBI
CaKTaJIbl: COWKECTeHMIPEeTIiH  JAepeKTep
KapUsJIaHbIM MOTIHIHEH AaJbIHBIN TacTaJbl,

KIIMHUKAJIBIK  aKlapaT aHOHHUMIACHIIPUIICH KaTbICKaH MYyJI5THAUCHMILIMHAPIIBIK TOII

TYPAC YCBIHBUI/BL. MaMaHJIapbIHa AJIFBIC OLAipei.
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CMEIIAHHA 5 THOEKIYS IBIXATEJIBHBIX IVTEN Y TTALIUEHTKHU C
TYBEPKYJIE3OM JIETKUX: TUATHOCTHUKA, JIEYHEHUE U ICXO/IbI
(KIMHUYECKUI CJIYYATL)

IlaiimepaenoBa A.K. ', Myraiixan 7K.2, Hyprazuna K.b. 2,

Ckak K. 2, Marumena I'.1. ', Akumena A.B. !
! KI'Il na I[1XB « Obracmuoti yeump gpmusuonyismononoeuuy, Kapaeanoa, Kazaxcman
2 HAO «Kapazanounckuii meouyunckuil ynugepcumemy, Kapaeanoa, Kazaxcman

Beenenue. Y manueHTOB ¢ TyOEpKyJIe30M JIETKHX BTOpPHYHBIE OakTepHanbHble HHOEKIMHM W HEPCHCTHPYIOIIAs
rpuOKOBasi KOJOHM3AIMSA JABIXaTENBHBIX ITyT€H MOTYT OCIOXHSTH KIMHHYECKOE TEUCHHE 3a00JeBaHUs, CHIKATh
3G PEKTUBHOCTS SMIUPUYECKON TEpanuy U 3aTPYAHATh MHTECPIPETALHNIO KIMHUKO-PEHTTCHOJIOTMIECKUX MaHHBIX. Ha
¢boHe nMTeNnbHOM aHTHOAKTEpUATIbHOM Harpy3ku couetanue Pseudomonas aeruginosa extensively drug-resistant (XDR)
phenotype u Candida albicans TpeGyer AMHAMHYECKOrO MHKPOOHOIOIMYECKOTO MOHHMTOPHHTA W OCTOPOYKHOU
KJIINHUYECKOH OLICHKHU.

Heas. I[IpogeMoHCTpHUpOBaTH OCOOEHHOCTH TUATHOCTHKH, JICUEHHS M KIMHHUKO-PEHTI'€HOJOTHYECKOTO MCXOAa ¥y
MAlUEHTKA ¢ WHOWIBTPATHBHBIM TyOEpKyJIe30M JIETKHX, OCJIOXHEHHBIM BTOpHYHO#M wuHpekiuedi Pseudomonas
aeruginosa extensively drug-resistant (XDR) phenotype W mepcHCTHUpYIOLIEH KOJOHHM3AI[MEN BIXAaTEIbHBIX IMTyTEH
Candida albicans.

Marepuansl u MeToabl. [IpecTaBieHO KIMHNYECKOE HAOMIOJeHNEe NalneHTKH 47 JeT, MpOXOAMUBIICH CTallMOHApHOE
gedenne c¢ 27.02.2025 no 29.05.2025. BpInonHEH pPETPOCHEKTUBHBIA aHaIU3 MEOUIMHCKOW JOKYMEHTAlUHy,
KIMHAYECKOTO TEUCHMs, JIyUeBBIX HccienoBanmii, pesymsratoB GeneXpert MTB/RIF, Bioneer, mOBTOpHBIX
0aKTEepHOIIOTHYECKHUX TIOCEBOB MOKPOTBHI, KOJIMYECTBEHHOH OIIEHKH POCTa MUKPOOPTaHU3MOB U TaHHBIX aHTUMHKPOOHON
qyBCTBUTEIbHOCTH. [lammeHTKoll moamucaHo 10OpoBONbHOE HMH(GOPMHPOBAHHOE COIVIACHE Ha  ITyOJHMKAIHIO
00€3JIMUEeHHOT0 KIIMHUYECKOTO CITydasi.

Pe3yabraTsl. 3a0osieBaHUE 1€0I0TUPOBANIO KaK TsDKENask JBYCTOPOHHSI OJIMCErMEHTapHas THEeBMOHUS 0e3 addekTa ot
IMITHPHIECKOi anTHOakTepransHoi Tepamuu. GeneXpert MTB/RIF moareepann vannuue Mycobacterium tuberculosis
0e3 pe3rCTEeHTHOCTH K pudaMIuIKHy, a Bioneer — coxpaHEeHHYIO YyBCTBHUTEIBLHOCTh K M30HHA3UAY U pUPAMIHIUHY.
[ToBTOpHBIE MOCEBBI MOKPOTHI BBHISBMIIM HepcucTupytomuii poct Candida albicans s tutpax 10° u 10° KOE/ma u
Pseudomonas aeruginosa 107 KOE/mn ¢ XDR-denotunom. Koppekuus Tepanuu ¢ y4eTOM MHKPOOMOIOIMYECKOIO
MOHHUTOPHHIA COIPOBOXKIATIACH TOJIOKHUTEIHFHON KIMHUKO-PEHTIEHOJIOTHYECKOH JHHAMHMKOM W 3aBEpIICHHEM Kypca
MIPOTUBOTYOEPKYIIE3HOTO JICUSHNSI.

Oocy:xnenne. Kiinnnueckuil cnyyail J€MOHCTPUPYET, YTO OAHOKPATHBIA OTpHULIATENbHBINA pe3ybTaT MOCEBA MOKPOTHI
HE HCKJIIOYAET MOCJIEAYIONIETO BBIIBICHUS KIMHIMYECKH 3HaYMMOW BTOpHUYHOHM (iopsl. Ilepcuctupyromiee BolaeneHue
Candida albicans TpeGyeT 0cTOPOKHON MHTEPIPETALMU U HE JOJDKHO aBTOMATHYECKH TPAKTOBATHCS KaK WHBAa3MBHAS
nHdekuust 0e3 KIMHUKO-TA00paTOpHOTO NOATBEpXKICHMS. HayuHas 1IEHHOCTh HaONIONEHMsSI 3aKIII0YaeTcsi B
JIOKyMEHTHPOBAaHHOM COYETaHHWH JICKAPCTBEHHO-UYBCTBUTEIBHOTO TyOepKynesa nerkux, Pseudomonas aeruginosa
XDR-peHotuia W MOBTOPHOW KOJIOHW3amuu jAbixarenbHbix mnyteidt Candida albicans ¢ mocnegoBarensHbIM
MHUKPOOHOJIOTMYECKHUM U JTyYEBBIM MOHUTOPHHTOM.

3akiiouenue. [ToBTOpHOE MHMKPOOMOJIOIHYECKOE HCCIEAOBAHUE MOKPOTHI y IMAIMEHTOB C TYOEpPKYJIe30M JIETKHX H
HEJIOCTATOYHOW KJIMHUYECKOM JMHAMUKOW MMEeT BaKHOE JMAarHOCTHMYECKOE W TEpaleBTHUECKOE 3HAueHHE.
[IpencraBnenHOe HAOMIOAEHHE MOJIEP)KUBACT NEPCOHATM3UPOBAHHBIH ITOIX0/1 K BEACHHIO MAIIMEHTOB C TyOEepKyIe30M
U BTOPUYHON MHUKpPO(]IOpOH, OAHAKO KaK EIMHUYHBIN KIMHUYECKHH CIy4ald HE IO3BOJSET JejaTh NPHIMHHO-
CJIC/ICTBEHHBIE BBIBOJIBI MUIM CTATUCTHYECKUE 00OOIICHNS.

KmoueBbie cioBa: TyOepkynes jerkux; Pseudomonas aeruginosa; Candida albicans; xonoHu3amus AbIXaTeIbHBIX
myTteit; XDR-¢henotun; aHTHOMOTHKOPE3NCTEHTHOCTD; KIIMHIYECKUH Citydait; pTusnaTpusl.
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MIXED RESPIRATORY TRACT INFECTION IN A FEMALE PATIENT WITH PULMONARY
TUBERCULOSIS: DIAGNOSIS, TREATMENT, AND OUTCOMES: A CASE REPORT

Shaimerdenova A.K. !, Mutaikhan Zh.2, Nurtazina Zh.B. %,

Skak K.2, Matisheva G.I. !, Akisheva A.V.!

! Regional Center of Phthisiopulmonology, Karaganda, Kazakhstan
2 Karaganda Medical University, Karaganda, Kazakhstan

Introduction. In patients with pulmonary tuberculosis, secondary bacterial infections and persistent fungal airway
colonization may complicate the clinical course, reduce the effectiveness of empirical therapy, and make clinical and
radiological interpretation more difficult. In the context of prolonged antibacterial exposure, the combination of
Pseudomonas aeruginosa extensively drug-resistant (XDR) phenotype and Candida albicans requires dynamic
microbiological monitoring and cautious clinical interpretation.

Objective. To demonstrate the diagnostic approach, treatment strategy, and clinical and radiological outcome in a female
patient with infiltrative pulmonary tuberculosis complicated by secondary Pseudomonas aeruginosa extensively drug-
resistant (XDR) phenotype infection and persistent Candida albicans airway colonization.

Materials and Methods. A clinical case of a 47-year-old female patient hospitalized from 27 February 2025 to 29 May
2025 is presented. A retrospective analysis of medical records, clinical course, radiological findings, GeneXpert MTB/RIF
and Bioneer results, repeated sputum cultures, quantitative microbial growth, and antimicrobial susceptibility data was
performed. Written informed consent was obtained from the patient for publication of this anonymized case report.
Results. The disease initially presented as severe bilateral polysegmental pneumonia without response to empirical
antibacterial therapy. GeneXpert MTB/RIF confirmed Mycobacterium tuberculosis without rifampicin resistance, and
Bioneer confirmed preserved susceptibility to isoniazid and rifampicin. Repeated sputum cultures revealed persistent
growth of Candida albicans at 10° and 10° CFU/mL and Pseudomonas aeruginosa at 107 CFU/mL with an XDR
phenotype. Treatment adjustment based on microbiological monitoring was followed by positive clinical and radiological
dynamics and completion of antituberculosis therapy.

Discussion. This case shows that a single negative sputum culture does not exclude subsequent detection of clinically
relevant secondary flora. Persistent isolation of Candida albicans requires cautious interpretation and should not
automatically be considered evidence of invasive infection without clinical and laboratory confirmation. The scientific
value of this observation lies in the documented combination of drug-susceptible pulmonary tuberculosis, Pseudomonas
aeruginosa XDR phenotype, and repeated Candida albicans airway colonization with sequential microbiological and
radiological monitoring.

Conclusion. Repeated microbiological sputum testing in patients with pulmonary tuberculosis and insufficient clinical
improvement has important diagnostic and therapeutic value. This case supports a personalized approach to the
management of tuberculosis complicated by secondary airway flora; however, as a single case report, it does not allow
causal conclusions or statistical generalization.

Keywords: pulmonary tuberculosis; Pseudomonas aeruginosa; Candida albicans; airway colonization; XDR phenotype;
antimicrobial resistance; case report; phthisiology.

OKTIE TYBEPKYJIE3I BAP ITALIMEHTTE THIHBIC AJTY KOJIJIAPBIHBIH APAJIAC
VH®EKLUACKL: JUATHOCTUKACHL, EMI )KOHE HOTIKEJIEP]
(KJIMHUKAJIBIK JKAFIAT)

IMaiimepaenosa A K. ', Myraiixan K. 2, Hyprasuna ’K.B. 2,

Ckak K., Marumena I'.1. ', AkumeBa A.B. !
! [IDKK MKK « Obnvicmolk pmusuonyivmornono2usi opmaiviewly, Kapazanool, Kasaxcman
2 «Kapazanowvr meouyuna ynusepcumemin KeAK, Kapasanowl, Kazaxcman

Kipicme. Okrie TyOepkysesi 6ap manueHTTepe eKiHIIUIK OaKTepHsIIbIK MHPEKIMIAP MEH THIHBIC ajly YKOJIJapbIHBIH
TYPaKThl CAaHBIPAYKYJIAKTHIK KOJIOHU3ALMUSCHI ayPY/IbIH KIMHUKAIBIK aFbIMBIH KHBIHIATHII, YMITUPUKAIIBIK TEPATHSIHBIH
TUIMALIITIH TOMEHIETY] JKoHE KIMHHUKAJIBIK-PEHTTCHOJIOTHSUIBIK JepeKTep i TYCIHIAIpY Al KYpAeIeHaipyl MyMKiH. ¥3aK
aHTHOaKTEpHUIBIK eM aschinga Pseudomonas aeruginosa extensively drug-resistant (XDR) phenotype men Candida
albicans karap aHBIKTaTybI THHAMHUKAIBIK MHKPOOHOIOTHSUITBIK OaKbLIAYIbI YKOHE HOTHIKEIEP/Ii CAKTHIKIICH KITMHUKAIIBIK
Oaranayzpl TaJIaIl eTei.

3eprTey makcatnl. Pseudomonas aeruginosa extensively drug-resistant (XDR) phenotype ekiHmmizik nHOEKIHACHIMEH
’KoHe ThIHBIC aiy jkoinmapbiHblH Candida albicans TypakTbl KOJOHM3AUMSCBIMEH ACKbIHFaH HHGHIBTPATUBTI OKIIE
TyOepKyJe3i 6ap ManueHTTi JUarHOCTHKaNay, eMJICY JKOHE KIIMHUKAJIBIK-PEHTI€HOJIOTHSUIBIK HOTHIKENIEPiH KOpCeTy.
Matepuanmap meH dicrep. 2025 xputFbl 27 aknaHHaH 29 MaMBbIpFa JICHiH CTAIMOHAPIIBIK eM KaObu1aaraH 47 KacTarbl
MANMEeHTTIH KIMHUKAIBIK SKaFAaidbl YCBIHBUIABL. MEANIMHAIBIK Ky)XKaTTamara, KIMHUKQIBIK arbIMFa, COYJIeINIK
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nuarHoctuka nepekrtepine, GeneXpert MTB/RIF xone Bioneer HoTmxkelepiHe, KaKbIPBIKTBIH KalTazama
OaKTEPHUOJIOTHSIIBIK CEOIHIINIEpiHe, MHUKPOOPTAHU3MIIEPAIH CaHIBIK ©CyiHe >XKOHE AaHTUMHUKPOOTBHIK CE3IMTaJIIbIK
KOPCETKIIITEepiHe PETPOCHEKTHBTI Taugay >Kypri3inmi. KinuHuKamelk sxarmafimpl gepbec IepekTepdi KepceTreit
KapHusUIayFa MaueHTTiH Ka30alia akmapaTTaHbIPEUTFaH KeTiCiMi aITbIHBI.

HoTtuxesep. Aypy SMIMPHUKAIBIK aHTHOAKTEPHSIBIK TePAIHsFa jkayan OGepMereH ayblp eKiKaKThl IOJTHCErMEHTaPIIbI
mHeBMOHUs TypiHze Gacrammbl. GeneXpert MTB/RIF Mycobacterium tuberculosis 6ap exenin sxone prdammunnuHre
PE3UCTEHTTITIKTIH KOKTBIFBIH pacTaibl, an Bioneer M30HMA3uA MEH PHOAMITHIUHTE CE3IMTANABIKTHIH CAKTAIFaHbIH
kepceTTi. KakbIpbIKTHIH KaiiTanama ceGininepinne Candida albicans 10° sxone 10° KOE/mit TuTpiiepinie TYpaKThl
6eninin, Pseudomonas aeruginosa 107 KOE/mn menmepinge XDR-heHOTHIIMEH aHBIKTANIBI. MHKPOOGHOIOTHSIIBIK
MOHHTOPHHT HETi3iHAe eM/Ii Ty3eTy OH KIMHHKAIBIK-PEHTICHOIOTUsITBIK THHAMUKAFa KOHe TyOepKyIe3re Kapchl eMHiH
asKTaIyblHa MYMKIHIIK Oepi.

TankplLiay. bynm KIMHAKAIBIK JKaFgail KaKbIPHIKTEIH Oip peTTiK Tepic ceOiHmici KeiliHHeH KIMHHUKAJIBIK MaHBI3BI Oap
SKIHIITIK (IOPaHBIH AHBIKTATYBIH JXOKKAa MIbIFapMaiTeiHbiH kKepceremi. Candida albicans-tei TypaxThl Geinyi
CaKTHIKIIEH TYCIHIIPUTYi THIC XKOHE KITMHUKAIBIK-3€pPTXaHAIBIK AdJIEIIePCi3 HHBAZHSIIBIK MH(DEKIUAHBIH A9JIeT peTiHae
ABTOMATTHI TYPAE KapacTHIPbUIMAybl KepeK. baxputaynbslH FBUIBIMH KYHABUIBIFBI JOpire ces3iMTall eKme TyOepKyJesi,
Pseudomonas aeruginosa XDR-¢penotumi sxome Candida albicans TeiHBIC amy JKOMIApBIHBIH — KaiTamama
KOJIOHU3ALUSICBIHBIH A9HEKTI MUKPOOHOIOTHSIIBIK JKOHE COYJIENIiK MOHUTOPHHTTICH Oipre CHIaTTaTybIHAA.
KopoIThiHABL. Okne TyOepkyne3i Oap »oHE KIMHHUKAIBIK JHHAMHUKACHI JKETKITIKCI3 MAIlMEHTTEPAC KaKBIPHIKTHI
KaiftamaMa MUKpOOHOJIOTHSIBIK 3ePTTEY MaHBI3Ibl THATHOCTUKAJIBIK JKOHE TEPANUSIIBIK MOHTe He. ¥ ChIHBUIFAH JKaFait
TyOepKyJie3 aHe eKiHIIIIK THIHBIC )KOJIapbl MUKpodIopacs! Oap marueHTTepAl XKYprizyae 1epOecTeHAIpIIreH Tocii
KOJIIaiIpl; anaiiga Oyt Oip FaHa KIMHUKAIBIK OaKpLIay OOJIFaH IBIKTaH, CeOCI-CalIapIIbIK KOPBITHIH/IBI JKacayFa HeMece
CTAaTHUCTHUKAJIBIK JKaNIbLIayFa MYMKIH/AIK OepMeitni.

Tyitinai cesmep: okme TyOGepkynesi; Pseudomonas aeruginosa; Candida albicans; TeiHBIC any >KOJAAPBIHBIH
kooHm3anusAck; XDR-QeHoTHIT; aHTHOMOTHKKE TO3IMALTIK; KITMHUKANBIK JKaFaail; Gruznatpus.

1. BBEJIEHHUE CIIOCOOHOCTBIO K OBICTPOM  CeleKIUU
B Pecnybnuke Kazaxcran, HecMOTps Ha AHTUOMOTHUKOPE3UCTEHTHOCTH U
YCTOHYMBOE  CHW)KEHHE  3a00JIEBacMOCTH, (bopMUpOBaHUIO XPOHUYECKOTO
TyOepKyie3 COXpaHseT CTaTyC OJHOH U3 MHQPEKIMOHHOTO MpOoIecca B JIETOYHOW TKaHU
IPHOPUTETHBIX  MPOOJIEM  OOIIECTBEHHOIO [9]. C. albicans siBisieTcst OMHHM U3 BEIYIIHX
3apaBooxpaHenus [1-5]. BO30yauTENIEeN ONMOPTYHUCTUUYECKUX MHUKO30B
Tsoxects TeueHHMsT TyOEepKyJ€3HOro mpoliecca y MMMYHOKOMITPOMETHPOBAHHBIX MalMEHTOB
BO  MHOIOM  ONpEAENseTcd  HAIUYUEM [10]. Kpome TOTO, B3aUMOJICHICTBHE
koMopOuaHOi mnatonoruu. ComyTCTBYHOIINE OaKkTepHaIbHOM M T'pUOKOBOM (DIOpBHI MOXKET
3a00JIeBaHUsl YXYAIIAIOT IMPOTHO3, CHUXKAIOT MMETh KJIMHUYECKOe 3HaueHue: P. aeruginosa u
3G HEKTUBHOCTD Tepanuy, YCIIOKHSIOT C. albicans cmocoOHbl y4acTBOBaTh B
KIIMHUYECKYI0O KapTUHY M  CIIOCOOCTBYIOT MOJINMUKPOOHOM OHOIIIIEHKOOOPa30BaHUH, YTO
NEPEKPHITUI0 CHUMOTOMATHKH, 4YTO TpeOyeT MOTEHIMAIFHO  TOBBINACT  YCTOHYUBOCTD
WH/IMBUyJIM3UPOBAHHOTO MOJIX0/1a K MHUKPOOPTaHU3MOB K aHTHMHUKPOOHOH Tepanuu
BejleHHI0 maieHToB [2,3,6]. Ocoboe mecto [11].

CpeaH OCIOXHSIOMUX (HAKTOPOB 3aHMMAIOT Knuanueckue cirydaw, OITMCHIBAIOIIIHE
BTOPHYHBIC OMIOPTYHUCTHYECKHE WHQEKIIHH, coYeTaHue Pseudomonas aeruginosa
pa3BHBaroIHecs Ha (poHEe UMMYHOCYIIPECCHH, extensively drug-resistant (XDR) phenotype u
NOBPEXJCHUS OpOHXOJIETOYHOM TKaHW U nepcuctupyromieii  konmonmsampu  Candida
JUTATEIIPHOW aHTHOAKTEPUATBHONH Harpy3KH. albicans wa Qone akTHBHOrO TyOEpKyJe3a
[TanieHTHI ¢ TYOEpKyJe30M JIETKUX HEPEaKO JIETKHUX, B JOCTYITHOU JauTepaType
MOJTyYaroT MPOJOIDKUTEITLHBIE KYpCHI MPEICTaBIICHBI OTPaHUYEHHO. 3T0
AHTUOAKTEPUATBHON TEpamuH, 4YTO MOXKET 00yCJIOBIMBAET aKTYyaJbHOCTh HACTOSILETO
CIIOCOOCTBOBaTh  CENEKIMHA  yCTOWYHBOMN KITMHAYECKOTO HAOIIOJICHUST W TIOAYEePKUBACT
BTOPHYHON MHUKPO]IOpPHI, BKIIOYAsk YCIOBHO- HE00XO0AUMOCTh JMHAMUYECKOTO
MaTOT€HHBIE MUKPOOPTaHU3MEI [7,8]. MHUKPOOHOIOTHIECKOTO KOHTPOJIS Y TIAIINEHTOB
Cpenun YCJIOBHO-TIaTOTE€HHBIX C TyOepKyle3oM JIeTKUX TPH OTCYTCTBHH
MHUKPOOPTaHU3MOB ~ 0C000€  KIMHHYECKOE oTBeTa Ha AMIHPHYECKYFO
3HaueHne uMeroT Pseudomonas aeruginosa u AQHTUOAKTEPUAITBHYIO TEPAITHIO.

Candida albicans. P. aeruginosa Llens uccrieoBanusi — MPOAEMOHCTPHPOBATH
XapaKTepu3yeTcsi BBICOKOW aJalnTUBHOCTBIO, 0COOEHHOCTH  KIIMHUYECKOTO  TEeUeHHs U
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JTUArHOCTUKU  BTOPUYHOW  OaKTepHabHON
UH(EKINH, acCOMUPOBaHHOI ¢ Pseudomonas
aeruginosa extensively drug-resistant (XDR)
phenotype, n nepcucTupyroniel KOJIOHH3aUN
neixarenbHbix  myrein  Candida albicans y
MalUEeHTKU C TyOEpKYJe30M JIETKUX, a TakkKe

OIICHUTH poib JTUHAMHYCSCKHX
MUKPOOHUOIOTHUECKUX METOI0B B
Bepu(uKanuu JgUarHo3a W = MOHUTOPUHTE
JICUCHUS.

2. MATEPHUAJIBI U METO/IbI
[Ipeacrasneno OJIHO KJIMHHYECKOE
HaOmromeHue —  nmanMeHTtka 47  JIerT,
npoxoauBLIas cranuoHapHoe jedenue B KI'TI
Ha IIXB «Obnacraoi LIEHTP

¢dTusnonynsMononorun» r.  Kaparanma B
nepuon ¢ 27.02.2025 no 29.05.2025. Pykonucs
IIOATOTOBJIEHA KaK KIMHWYECKUH Ciy4ail B
coorBercTBUM ¢ Jorukoii CARE reporting
guideline [18]. BpImomHeH peTpOCTIEKTUBHBIN

aHallM3 METUIIMHCKOM JOoKyMeHTanuu 0e3
BMEIIIATEJILCTBA B JIMarHOCTMYECKYIO WJIH
nedyeOHyr0  TakTuky.  WHdopmupoBaHHOE

coriacue Ha mnyOnukanmuio 0e3  yKazaHUs
NEepCOHANBHBIX AaHHBIX MOdy4eHo. OTaenpHOe
ATUYECKOE OJI0OpeHHe Mg O0e3IMYEHHOTO
eIUHUYHOTO  KJIMHUYECKOTO  HaOIIOACHHUS,
OCHOBAHHOTO Ha PETPOCIIEKTHBHOM aHAJIN3e
MEIUIIUHCKON JOKYMEHTallu! u HE
MpeIyCMaTPUBAIOIIETO  BMEIIATEIIbCTBA B
JIeueHue, He TpeOOBaJIOCH; npu
HEOOXOJIMMOCTH JAHHBIA MYHKT MOXET ObITh
MOJITBEPKIEH JIOKAJIbHBIM TUYECKUM
KOMHTETOM yUPEKICHUSI.

[Tpumensuiucy  cnemyroue  metonsl: (1)
KIIMHUYECKHE coop aHaMHe3a,
(bu3MKaIbHBIM OCMOTp, MyJIbCOKCUMETPHUS; (2)
JTy4eBble o030pHasi  peHTreHorpadus
OPraHOB IPY/AHOM KJIETKU B JBYX MPOEKIMIX U
MYJIbTHCIIUPATHHAS KOMITBIOTEpHAS
ToMorpadusi opraHoB rpyaHoil kietku; (3)
MOJIEKYJISIPHO-TEHETHIECKHE GeneXpert
MTB/RIF u Bioneer mis Bepudukanuu
TyOepKyne3a ¥ OLEHKM JIEKapCTBEHHOM
YYBCTBUTEIBHOCTH Mycobacterium
tuberculosis; (4) wmukpoOHoIOTHYECKHE —
MIOBTOpPHBIE 0aKTEepHOIOTUYECKHE
WCCIIC/IOBAaHUSI MOKPOTBI HAa  BTOPUYHYIO
OakrepuansHyto ¢uopy u Candida spp. c
KOJIMYECTBEHHOMI OIICHKOH pocra u
OTpeieIeHueM qYBCTBUTEIHLHOCTH
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OTV3IONY/TbMOHOAOrMA
BBIICTICHHBIX MHUKPOOPTaHU3MOB K
AHTUMUKPOOHBIM rperaparam.
HNurepnperanus AHTUMHUKPOOHOM

YYBCTBUTEJIBHOCTH IMPOBOJMIACH COIJIACHO
akTyanbHbiM  kputepusim EUCAST [12];
KJIMHMYECKasi  3HAUYUMOCTb  BBIJCICHHBIX
MHUKpPOOPTaHW3MOB OIIEHUBAIACh KOMILUIEKCHO
c y4eToM KOJIMYECTBEHHOTO pocra,
MIOBTOPSIEMOCTH  BBIACNICHUS, KIMHHUYECKON
KapTUHBI U PEHTTEHOJIOTHYECKON TUHAMUKH.

3. OIIUMCAHUE KJIMHHUYECKOI'O
CJIYYAS / CASE REPORT

3.1. Cpegenuss o0 HDanHEHTKe
information)

ITanmentka H., 47 net. Cuutaer ce0g O0IbHOK
¢ 13.02.2025: octpoe Hayao ¢ BBIPAKEHHOU
caboCThIO,  CHWXKEHMEM  amneTura |
MUAITUSMHU, IEPBOHAYAIBHO PACLIEHEHHOE KaK
OPBH. Ha 4-e cyTku B CBsI3U C HapacTaHUEM
WHTOKCUKALMM H  TOSIBIICHUEM  OJBIIIKA
oOparuiack K TepaneBTy. Ha peHTrenorpamme
OI'K BBIBJICHA [IOJIMCErMEHTapHas
MHOWIBTpAaLUsl  BEpXHEH J0nIM  mpaBoro
nerkoro. Haznauenst: nbynpoden 400 mr 2-3
pasa/cyr, anerunmucrenH 600  wr/cyr,
nedrpuakcon 1,0 r 2 paza/cyt B/M B TeueHue 7
JTHEH.

Knunnyecknit  npoduib  HAlMEHTKH: 110
JAHHBIM  NPEJCTAaBICHHOM  MEeAMLMHCKOU
JIOKYMEHTaIluH, CBE/ICHUS 0 paHee
nepeHeceHHoM Tyoepkynesze, BUY-undexuuu,
caxapHOM nuaoere, KypEeHUH,
NPEIIECTBYIOUIMX  TOCOUTAIM3ALMIX U
JUINTEJIbHOM  INpUeMe  aHTHUOHMOTHKOB /10
ne0roTa HaCTOAIIEro 3a00JIeBaHUs HE YKa3aHBI.
[locne mnepBUYHOrO OOpalIEeHUs MalUEHTKa

(Patient

MOJTy4YHIa SMITUPUYECKYIO
aHTHOAKTEepUaTIHLHYIO TEpaIuIo
e TPHAKCOHOM, YTO PAacCMaTPUBAIOCH Kak
OJIUH u3 (dhakTopoB CEJICKTUBHOTO
aHTHOAKTEPUATBHOTO JTaBJICHUS u
MOCIIEAYIOIEr0 pPOCTa YCIOBHO-NATOI€HHON
MUKpoduopsl.  [laHHBIE MTYHKT OTpakaer
JOCTYIIHBIE CBEJACHUS HW TIPU  HAIAYUHU
JIOTIONTHUTEBHBIX ~ JIAaHHBIX  MOXET  OBITh
YTOYHEH aBTOpamMu o MIePBUYHOMN

MEIUIIMHCKON AOKYMCHTAaINH.

OTU3NONYNbMOHOJIOr A
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3.2. Kimanuyeckue nannbie (Clinical
findings)

B cBsi3u ¢ orcyrcTBuem aunamuku 18.02.2025
BeimosHeHa KT — OI'K:  aBycTopoHHss
MOJIMCETMEHTAPHAsI THEBMOHMUSI C IOPAKECHUEM
napeHxumsl 10 50%. CocTosiHHE yXYALIUIOCh
— rOCIUTAIU3UPOBAHA B SKCTPEHHOM IOPSIIKE
B TEpaleBTUYECKOE OTAENICHUE palOHHOMN
OoonpHULBI. SatO, mpu nmocrymiennn — 91—
92%. AnTHOaKTEepUATbHAS Tepanus
nponoibkeHa 10 14 aneit. Ilo pexomenaanuu
¢bTu3marpa (19.02.2025) BBITIOJIHEHO
uccienoBaHre MOKpoTbl MerogoM GeneXpert
MTB/RIF.

3.3. IluarnocTtuueckasi ouenka (Diagnostic
assessment)

I[To pesympraram  GeneXpert MTB/RIF

(26.02.2025, Ne  1445) —  MBTH+,
9yBCTBUTEIHLHOCTh K pudaMuuHy
coxpaneHna. Bioneer (27.02.2025, Ne 1159):
9yBCTBUTEIBHOCTh K  W30HHA3UWAY U

pubaMnuuHy coxpaHeHa. MuUKpocKonus
MokpoTel: KYbB (+). Ilo pemenuto I[BKK
(27.02.2025) nauuentka nepereneHa B OLID (c
27.02.2025). B nuHamuke: HapacTaHue
nuxopaaku 1o 38,2 °C, cHmxkenue SatO, ¢ 92—
94% no 88-90%, B cBsI3M ¢ UeM IepeBescHa B

N02 (52) 2026 |

OTJICICHHE peaHWMAllUl W HWHTCHCHUBHOMN
tepanuu (OPUT).

Koncunnym (03.03.2025) YCTaHOBUJI
KIMHUYEeCKU  auarHo3:  BueOonbHUYHAs
JBYCTOPOHHSS MOJTMCETMEHTapHasl THEBMOHUS
TSKEIJIOTO TEYCHHUSI c JIBIXaTEJIbHON
HegocratouHocthto  (JH) I-II  crenenu;
NndunpTpatuBHbIl  TyOepKysie3  JETrKHX,
MBT+, 1A noarpynna, 4YyBCTBUTEIbHAs
dhopwma, TUT «HOBBII CIIy4aii».
PexomennoBanbl: IgE, UPA nHa kaHaunos u
acrnepruuie3, IOBTOPHOE OAKTEPUOIOTHUECKOE
HCCIIEJOBaHKE MOKPOTHI. Pesynbrarht
cepojornyeckoro oocienoBanus: IgE — 25,51
ME/mn (Hopma); 1gG x Aspergillus — KIT 0,56

(oTpHULIATEIBHBIN ), ANA — 0,20
(orpunarenshsiii); CYFRA 21-1 — 5,65 ar/mn
(TIOBBIIIIEH, paciieHeH B KOHTEKCTE
BOCMAJICHUS;  3JIOKAYECTBEHHBIH  IpoIecce
UCKITIOYEH LUTOJIOTUYECKH ); IegG K

Mycoplasma hominis — monoxwurenbHbIH, 03
IIPU3HAKOB OCTporo mnpouecca. Koncminym ot
02.04.2025 r. pexkoMeHAOBaJd MPOJOJIKUTH
Hecnenu(puIecKyro aHTUOAKTEpUAIIbHYIO
TCPpAInIo C YUeTOM YYBCTBUTCIIbHOCTU
B0O30yauTeNs (a3UTPOMUIIMH, BAHKOMUIMH IO
COOTBETCTBYIOLLIEH  CXEMe), a  TaKxe
MPOAOIKUTh MPOTHUBOIPHUOKOBYIO TEpamuio ¢
€€ MoCeAYIoIENH KOPPEKIUEH.

3.4. XponoJiorus 3a60s1eBaHus 1 kiaw4veBbie coObITus (Timeline)

JlaTa

Co0bITHE

Kanunueckoe 3Hauyenue

13.02.2025

JleGroT 3a00eBaHM:
€1a00CTh, CHIDKCHHE
arreTuTa, MUAJITHH;
COCTOSTHUE TTIEPBOHAYATHHO
pacueHeHo kak OPBU.

Hauaso xknmHndeckoro
AIIHU30/a.

17-18.02.2025

[TepBuuHOE oOpaieHue,
pentrenorpadgus/KT OI'K:
JIBYCTOPOHHSS
MOJICETMEHTapHAs
ITHEBMOHUS C OPaKEHUEM
napeHxumbI 10 50%.

OtcyrcTBue 3 dexTa oT
CTapTOBOM SMIIUPUYECKON
Tepanuu U HeoOX0IMMOCTh
JanbpHeNIe TUarHOCTUKU.

GeneXpert MTB/RIF: MBT+,

MonekynsapHO-TeHEeTUYECKas

(TU3MONYILMOHOJIOTHH.

26.02.2025 YYBCTBUTEIBHOCTb K
Bepudukanus Tydepkyiesa.
pUQaMITUIIMHY COXpaHEHa.
Bioneer: 4yBCTBUTENTEHOCTH K
IToareepxnenue
M30HUA3UY U pUPaMIIULIUHY
JIEKapCTBEHHO-
27.02.2025 COXpaHEHa; MepeBo/I B .
o qyBCTBUTEIHHON (OPMBI
Ob6nacTHOI EHTp
TyOepKyesa.
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[Toce mokpotsr: Candida

HepBoe 3HA4YUMOC BBIABJIICHUC

Pseudomonas aeruginosa 107
KOE/mn ¢ XDR-¢enorumnom.

07.03.2025 albicans 106 KOE /st rpUOKOBOMA KOJIOHI/I3vaLII/II/I
JIbIXaTEIIbHBIX MYTEH.
ITonTBepxxeHue
[MosTopHsIii moces: Candida nepcucrenimu Candida
. E :
14.03.2025 albicans 10°> KOE/mi u albicans u BeIsIBIICHUE

KJIMHUYECKH 3HAYMMOMN
BTOPUYHON OakTepuaibHOU

(bophI.

Maprt—anpens 2025

Koppeknuus
aHTHOAKTepUaIbHON 1
IPOTHBOTPUOKOBOI TEpanuu ¢
y4eToM
MHUKpPOOHOJIOTHYECKOTO
MOHHUTOPHHIA U SKCIEPTHBIX
pelieHui.

IIepexon OT SMIIUPUYECKOTO K
HEPCOHATU3UPOBAHHOMY
BEJICHUIO.

29.05.2025

3aBepIleHne CTallMOHAPHOTO
JTara HaOIFOICHMS.

ITonoxurenpHast KIMHUYECKAs
IUHaMHKA.

21-27.11.2025

Urorosas KT: ¢daza
paccachlBaHUs U YILIOTHEHUS,
IIBKK: ucxon «JIeuenue
3aBEPILICHOY.

braronpusATHbINA HCX0X €
MaJIbIMU OCTaTOYHBIMU
U3MEHEHUSMH U IIEPEBOJOM BO

2TY.

Hcemounuk: oannvle MeOuyuHCcKou 0OKyMeHmayuu nayuenmyu, CmpyKmypa npeocmaegienusl

aoanmuposana nod mpebosarnusi CARE 0ns knunuueckux ciyuaes.

KntoueByto posib B yTOUHEHHHM CTPYKTYpPbI

MH(PEKITMOHHOTO
MOBTOpPHBIE

MOPaXKEHUS

6aKTepI/IOHOFI/I‘IeCKI/Ie

CBITpaJIH

uccaea0BaHust MOKpOTHI (Tabauya 1).

3.5. TepaneBTHYECKOE BMEIIATEJIbCTBO U
MMKPOOHO0I0THYeCKHIT MOHUTOPUHT
(Therapeutic intervention)

Tab6umua 1 Pe3ynbraTel 0aKTEpHOIOTHYSCKUX UCCICTIOBAHUN MOKPOTHI B THHAMHUKE

Hara Marepuai
04.03.2025 Moxkpota
07.03.2025 Moxkporta
07.03.2025 Moxkpota
14.03.2025 Moxkpota
14.03.2025 MoxpoTta
27.03.2025 Moxkpota

MuxkpoopraHusm KOE/ma
Candida spp. Pocra Her
S. salivarius 10°
Candida albicans 106
Candida albicans 105
Pseudomonas 107
aeruginosa

I'p(-) nanouka 10°
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YyBCTBUTEJIBHOCTH /
IMpumeuyanue

He3nauumelii TuTp

Knorpumazon, ¢daykoHazon
(1); wrpakonazon (Y/II);
HHUCTaTHH, aMm¢oTepuuuH B

(P)

[epcucrenmus; npoduib
YYBCTBUTEIBHOCTH COXPaHEH

IMunepanumnun/Tazo0akTam,
nmonuMukcuH (Y); amMuKanuH,
MEPOIIEHEM, HMUIEHEM,
numnpodIokcary,
TCHTAMHUIIUH,
neBoQIIOKCAITNH, TIePTa3UTUM
n 1p. (P) — XDR-denoTun

A3HUTPOMUIINH,

;

TeHTaMUIIVH
e TPUAKCOH,

OTU3NONYNbMOHOJIOr A
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Jara Matepuan

Muxpoopranusm

N02 (52) 2026 |

YyBCTBUTEJIBHOCTH /
KOE/ma y

IIpumeuyanne

nedypoKcum, eda3ouH,

JTokcuIKIH (P)

Ipumeyanue: 94— uyecmeumenen; Y/I1 — npomescymounas ycmouuugocms,; P — pezucmenmen.
Hcmounuk: 0annvie MeOuyurckou 0OKyMeHmayuu nayueHmxu.

Meroaudeckoe yTrouyHeHHWe K Tabmune 1.
Mukpobuoornaeckoe HCCIIEIOBaHKE
MOKpPOTHI ~ BBIMOJHSJIOCH  KYJIbTYpaJIbHBIM
METOJIOM C KOJIMYECTBEHHOW OLIEHKOW pOCTa
MUKPOOPTaHU3MOB (KOE/mn),
UICHTH(UKAIUEH BBIICTICHHBIX KYJIBTYP U
orpeieieHuEM AHTUMHUKPOOHOM
YyBCTBUTEIHLHOCTH. WNurtepnperanus
4yBCTBUTEILHOCTHU MIPOBOANIIACH 1o
aktyanbHbiM kputepusim EUCAST [12]. Jdns
Pseudomonas aeruginosa  TeCTHPOBAIUCH
OCHOBHBIC  TPYNIBl  aHTHOAKTEPUATHHBIX
[IpenapaTos, BKJTFOYAs
MUTEPALUIUINH/Ta300aKTaMm, MOJIMMUKCHH,
aMUKaIlH, MEpOTICHEM, MMHUIICHEM,
IUIpodIoKcaIyH, TeHTaMUIIVH,
neBoQuioOKcaluH, uUepTazsuauM U Apyrue
mpemnapaTsl, yKa3aHHble B Ja00OpaTOpHOM
npodune. Kimaccudukamuss XDR-denoruma
BBHITNIOJTHEHA HAa OCHOBAaHUHM PE3UCTEHTHOCTH K
OOJBIIMHCTBY TMPOTECTUPOBAHHBIX KJIACCOB
AaHTUMHUKPOOHBIX  TpErnapaToB  COTJIACHO
MEKIYHApPOIHBIM KpuTepusiM Magiorakos et al.
[13]. 3nauenuss MIC wunm guaMeTpoB 30H
3aJIep)KKM  pocTa B IPEJCTaBICHHOMN
MEIULHUHCKON IOKYMEHTAllU1 HE YKa3aHbl.
4. MUKPOBUOJIOI'NMYECKAS
PEHTT'EHOJIOI'HYECKASA
JAUHAMUKA

Haubonee knmHWYECKH 3HAYMMOW HaXOJKOMN
SIBUJIOCH BbIIeNieHne Pseudomonas aeruginosa
(107 KOE/ma) ¢ pe3sucTeHTHOCThIO K 11
aHTHOMOTHKAM, 9YTO COOTBETCTBYET extensively
drug-resistant (XDR) phenotype mo kputepusim
Magiorakos et al. [13]. UyBCcTBUTEIBHOCTH

n

ObLa coXpaHeHa TOJIBKO K
NUIepanuuInHy/Ta300aKTamy u
MOJUMHUKCHHY. IToBTOpHOE BbIJICJIEHUE

Candida albicans B aByx mociemoBaTeIbHBIX
noceBax MOKpoThI B THTpax 10° u 10° KOE/mn

CBUJIETENBCTBOBAIIO B MOJIb3Y
MEPCUCTUPYIOIIEH KOJIOHM3AIlAHN
JBbIXaTEIbHbIX IIyT€H, a He CIly4yalHOHU
nmabopaTopHOW KoHTamuHammu. [lpu sTOM
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JTaHHBIA ~ pe3yabTaT HE  pacCMaTpUBAJICS
M30JIMPOBAHHO KaK JI0Ka3aTeIbCTBO
WHBa3WBHOW  TpuOKoBOW  WH(pEeKnuu U

WHTEPIPETUPOBAIICA C YUYETOM KIMHUYECKOU
KapTUHBI, TUHAMHUKU 3a00JIeBaHUS U JTAHHBIX
MHUKPOOHOIIOTHYECKOTO MOHUTOpUHTA [ 14].

[IpotuBoTYyOEpKYI€3HAs Tepanus IpoAoKeHa
B IOJTHOM 00beMe. CKOPPEKTUPOBAHO JICYCHHE
BTOPUYHOU UH(pEKINU: OTMEHEH
METPOHUAA30JI; IIPOJIOJKEHA
MPOTUBOTPUOKOBas Tepanus (IyKOHA30JI0M
(ToproBoe HaumMeHOBaHue — Mukocas, 200 Mr
2 paza/cyt). HecMoTps Ha BBISBICHHYIO in Vitro
pesucteHTHOCTH PSeudomonas aeruginosa k
MEpOIIEHEMY, TI0 PELICHUI0 KOHCUJINYMa €ro
MPUMEHEHHE OBbLI0 BPEMEHHO MPOIOHKEHO B
pexume MIPOJITICHHOM nHpy3Un KaK
BBIHY)K/ICHHAsI MPOMEXYTOYHas Mepa 110
nojay4deHus: skcreptHoro 3akimoueHus [[BKK
HHII®. /lanHas TakTHKa HE pacCMaTpUBAETCA
KaKk CTaHJIapTHas peKOMEHIauus U ObuIa

o0yclIOBJI€Ha  KOHKPETHOW  KIMHUYECKOH
CUTYyallHEH, TSDKECTBIO COCTOSTHMS,
JOCTYIIHOCTBIO ~ IIpEMapaToB  pe3epBa U
HEOOXOJIMMOCTBIO  3KCIIEPTHOTO  PEIIEHUS.
JlanpHelmasi TakTUKAa BEIEHUS MAUEHTKU
onpeensanach c Y4ETOM npoduns

AHTHOUOTHKOPE3UCTEHTHOCTH, KOMOPOUIHOTO
TeYeHUs1  3a00JieBaHUS U JOCTYIHOCTH
aHTHOAKTepUANbHBIX TpEenaparoB pe3epBna.
[TanmenTka HampaBieHa HAa KOHCYJIbTALUIO
[IBKK HHI[®.

JIlnHaMuKa pEHTTeHOJOTMYECKHX W3MEHEHUH
3a Bech IMepHoJ HAOIIOJACHHUS OTpakKeHa B
cepuu nzodpakenuit (Pucynox 1-4) v cBOIHOM
tabnune (Tabauya 2).

[Tpumevanue K ALTFOCTPALUSM.
Penrtrenonornueckue M300paKeHUs
00€3JTMYeHBI U MPEJICTABICHBI N3 METUIIMHCKOMN
JOKyMEHTaluu nauueHtku. [lpu xypHanbHOM
BEPCTKE  PEKOMEHAYETCS  JIOMOJIHUTEIBHO
0003HAYHUTh CTPETKaMU WA METKAaMHU 30HBI
KJIFOYEBBIX HW3MEHEHUH: TOJIMCETMEHTAPHYIO
WHOUIBTPAIIMIO, TOJO3PEHHE HA IOJOCTh
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pacmana, YYaCTKH paccachIBaHUs
I/IH(l)I/IJIBTpaHI/II/I 1 OCTAaTOYHBIC UBMCHCHUSL.

OT131oNYNIbMOHOAOr A ﬁ«,

Pucynok 1. KT OI'K ot 18.02.2025:
IOpaXeHUEM NapeHXuMsI 10 50%

ManuCHTKH.

ABYCTOPOHHAA NOJUCCIMECHTAapHAasA ITHEBMOHUS C

HcTouHuK: apXuB MEAMIMHCKON JOKYMEHTALIUU

Pucynok 2. Penrrenorpamma OI'K ot
28.02.2025: MHOKECTBEHHbIE
OYaroBbl€/CIIMBHBIE TEHU BO BCEX MOJIAX
[IPaBOro JIETKOI'O U B BEPXHEH J10J1€ JIEBOTO
C MOJO3PEHUEM Ha MOJIOCTh pacnaaa
HcTouHuK: apXuB MEAULIMHCKON
JOKYMEHTAlH MallUeHTKH.

Pucynox 3. Peatrenorpamma OI'K ot
11.04.2025: yacTuuHOE paccacblBaHUE
MHOUIBTPALMU B CPEIHEM I10JI€ CIIPaBa
HcTouHuK: apXuB MEAULIMHCKON
JIOKYMEHTAIlUN MTalliEeHTKH.

Pucynok 4. KT OI'K ot 21.11.2025:
MHPWIBTPATUBHBIN TyOepKyse3 B (a3ze

paccacCbiBaHUA U YINIOTHCHUA C MaJIbIMA
OCTAaTOYHBIMH U3MCHCHUSIMH
HcTouHUK: apXxuB MEIUITUHCKOM JAOKYMCHTallun
MNaluCHTKH.

167

OTU3NONYNbMOHOJIOr A



@TU3NONYNbMOHOOM A

£ ®TV3oNYLMOHONOTUA N02 (52) 2026 |
| | |

Ta6auna 2. Pentrenonoruveckast quaamuka (18.02.2025 — 21.11.2025)

Jlara Meton OcHoBHbIE HAX0AKH / JInHaMuKa

I[BYCTOpOHHHH IMOJIMCETMCHTapHas ITHEBMOHHA,

18.02.2025 KT OT'K
nopakeHue napeHxumsl 10 50%

MHO>KeCTBEHHBIE 0YaroBbIE/CIIMBHBIE TEHU BO BCEX MOJIAX
IIPaBOro JIETKOro U B BEpXHEH 10Je JieBoro. [lono3penue Ha

nosiocTh pacrnana (<17 mm). OTpunarenbHas JUHAMUKA VS.
17.02

28.02.2025 Pentren

WNurepcTunmanbuble  U3MEHEHHMs  (MAaTOBOE  CTEKIIO).
YacTuuHOE pa3pelieHne MHTEPCTHLMAIbHBIX HW3MEHEHHH.
AJbBEONIpHBIE M3MEHEHHs cIpaBa 0e3 IOJIOKUTEbHON
JUHAMUKH

03.03.2025 Pentren

YactuyHoe paccacbiBaHUE MHPWIBTPAIIUH B CPETHEM TI0JIE
11.04.2025 Pentren CIIpaBa; HapacTaHWE MOJUMOP(HBIX TEHEH MO OCTaIbHBIM
TIOJISIM

[Tonmumopdubie ogaroBeie ymotHenus B S1-10 cnpaBa u
S1/2,3,6,9,10 cJieBa. Huddys3usie
PETUKYJIOUHTEPCTULIMANIbHBIE UW3MEeHeHus. Pacmmpenue
ctBoja JIA. BagononoxxurensHas quHaMuka vs. 31.03

23.05.2025 KT OT'’K

be3  cBexHX  OYaroBBIX/MH(DHUIBTPATHBHBIX  TEHEW.

28.10.2025 Pentren
JIBYCTOPOHHSISI THEBMOHHMS B CTaJIUH ITOJIHOTO Pa3peIICHUs

KT-xkaptuHa wuHQUIBTpaTUBHOTO TyOepkyne3a B (dase
paccaceIBaHus " YIUIOTHEHHS. Huddy3Hbie

21.11.2025 KT OI'K PETUKYJOMHTEPCTULIMANIbHBIE ~ W3MEHEHud.  JlerouHas
TUNEepTeH3Us. XPOHUYECKUH OpoHXUT. BpoHxuomur.
LlentpunoOynspHas sMmpuzema

Hcemounuk: oannvie MeOuyuHcKkou 0OKyMeHmayuu nayueHmKu.

Utorosas KT (21.11.2025) Bepuduumponaia JIeroyHas TUIIEPTEH3HS, XPOHUYECKHUU
MHOWIBTPAaTUBHBIA  TyOepkyie3 B  (aze OpOHXHT, OPOHXHMOJMUT U LEHTPUIOOYIsIpHas
paccachsIBaHUs U YILIOTHEHHUSI. J[OTIOTHUTETEHO sMpuzemMa — Kak CIEJICTBHE UINTEIHHOTO
BBISIBIICHBI Qg dy3HbIe BOCMAJMTEIBHOTO  MOPaXEHUs  JIErOYHOU
PETUKYIIOMHTEPCTUIATTEHBIE WU3MEHEeHHS, TKaHU.

Tadauuna 3. CxeMa nNpoTHUBOTYOEPKYJI€3HOIO JeUeHUsl U KaTaMHe3

®a3za / Jran Cpoku IIpumeuanus
WuTeHcuBHas ¢aza HosHeri 00nem
28.02.2025— POTHBOTYOEpPKYJIE3HbIX IpenapaToB

MIPOTUBOTYOEPKYIIE3HOM

repanu (ITTIT) 28.06.2025 (4 mec.) (TITII). TlepeHOCHMOCTD

yJIOBJIETBOPUTEIbHAS
IMonnepxuBatomas  ¢aza 29.06.2025 — AMOynaTtopHblii pexum, HaOIro/eHue
IITII 27.11.2025 (5 mec.) YY9aCTKOBOTO (hTHU3HATPA
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LBKK — ucxox nmeueHus 27.11.2025

(OTV3V0NYAbMOHONOrMA
Mpumeyanus
Hcxon: «Jledenne  3aBepHICHOY.
Manele  ocTaTOYHBIE  U3MEHEHHS.

IlepeBon Bo 2 I'IY no 27.11.2026

Hcemounuk: 0annvie MeOuyurHckou 0OKyMeHmayuu nayueHmxu.

Ha MOMEHT BBINTUCKH: KalOOBI OTCYTCTBYIOT;
SatO, 93%; aycKynbTaTUBHO  JIbIXaHUE
OponxuanbHoe 0e3 xpumoB. MBT mnpu
KOHTPOJIbHOM HCCIICJIOBAHHH HE BBISBIICHBI.
Pemenuem IIBKK oT 27.11.2025
3aukcupoBaH uUcxon «JIeyeHue 3aBepIICHOY.
[TanmenTka mnepeBegena Bo 2 TAY ¢
HaOironenueM 1o 27.11.2026.

3.6. Hadmonenue n ucxoant (Follow-up and
outcomes)

B karamnese mo ganasiMm [IBKK ot 27.11.2025
3aukcupoBaH Ucxol «JIeueHue 3aBEpIICHOY;

nanueHTka nepesegeHa Bo 2 Y ¢
HaOironenueM 1o 27.11.2026. Urorosas KT ot
21.11.2025 onwuchiBaeT HHPUIBTPATUBHBIN
TyOepkyne3 B ¢asze paccachlBaHUsi U
VIUIOTHCHHSI €  MajJbIMA  OCTaTOYHBIMHU
W3MEHEHUSIMHU.

3.7. Ilo3unuss  nauuentku  (Patient
perspective)

[luceMenHass  MO3WIUS  [MANUEHTKA B
MEIUIIMHCKOU JOKYMEHTaIuu HE
Ipe/icTaBjIeHa. [TanmenTka ObL1a

nH(pOpMHUpOBaHA O XapakTepe 3a0oJieBaHUS,
He00X0IMMOCTH IPOJOKEHUS
MIPOTUBOTYOEPKYIIE3HOM Tepanuu,
JTUHAMUAYECKOTO HAOIOJECHUS W TMyOJUKaIuu
00€3TMYEHHOT0 KIIMHHYECKOTO CITyyasi.

3.8. HNudopmupoBannoe corJjiacue
(Informed consent)
ITarmenTka [MOAIIHcaIa T00pOBOJIBHOE

MH(GOPMHUPOBAHHOE COTJIACHE Ha MYyOJIMKAIUIO
JAHHOTO KJIMHMYECKOTO ciydas 0e3 yka3aHHs
NEepCOHANBHBIX JaHHBIX. Bece m3oOpakeHus u
KJIINHUYECKHE CBEJCHUS IPEJCTaBICHBl B
00€3IMYEeHHOM BH/IE.

5. OBCYXKJAEHHUE

[IpencraBneHHbli  Ccilydyaid  MIUTIOCTPUPYET
JMarHOCTHYECKYI0 CJIOKHOCTh TyOepKyse3a
JIETKUX, IIPOTEKAIOLIErO MO MAcCKOMN TAXKEIOU
JBYCTOPOHHEHN ITOJINCETMEHTAPHON
MHEBMOHUH. MeXy IepBUYHBIM OOpalieHHeM
MMaUEeHTKH 332 MEIHWIMHCKOM NOMOIIBI0 U
Bepuukanueit MBT mnpomwto okomo JByX
HeZeNb. 3a 3TOT MEepPUo]l NalleHTKa Moy4dasia
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HMIMPUYECKYIO aHTHOAKTepUATIEHYIO
TEpanul0, 4YTO  MOIJO0  CHOcoOCTBOBATh
YCUJICHHIO CENEKTUBHOTO AHTUOMOTHYECKOTO
naBieHus U (OPMUPOBAHUIO YCIOBHM st
pocTa YCTOHYMBOH BTOPHYHOW MHKPO(MIOPHI.
[laToreneTnyecku  BTOpUYHAs  MHQEKUIUS
00BsICHACTCS B3aMMOJICHCTBHEM Tpex
(dakTopoB: (1) mecTpykmuss OpPOHXHATBLHOTO
SMUTENIHS TyOSPKYIIE3HBIM MTPOIIECCOM CO3aeT
«BXOJHBIE BoOpoTa» mua P. aeruginosa; (2)
mmTensHas Tepanus nedanocnopuramu 111
MIOKOJICHUS MOAABIIAET HOPMAIbHYIO (hropy U

SBJIICTCS  JOKa3aHHBIM  (DaKTOpOM  pHUCKa
KOJIOHU3ALIUU Candida [14]; 3)
HMMYHOCYTIPECCHS npu AKTUBHOM

TyOepKyJie3e CHIKACT KJIETOYHbII MMMYHHBIN
otseT [15].

P. aeruginosa u C. albicans cmocoGHBI K
COBMECTHOMY OuorieHkooOpa3oBaHuwo. B
npucyrcteuu C. albicans ycunusaercs aaresust
P. aeruginosa, a OuoIUIeHKa KPaTHO CHHXKAET
JOCTYITHOCTh AHTUMHUKPOOHBIX TMpenapaToB
[11, 16]. WNmenHo »>TuUM MeXaHU3MOM
O0BICHAIOTCS HEePCUCTEHIUS o0oux
BO30yAMTENEH, HECMOTpPS Ha MPOBOJUMYIO
Tepanuio, M oOlas THKECTh KIMHUYECKOU

KApTUHBI.
BbusiBieHHBIE  TpOQHMIBL  PE3MCTEHTHOCTH
(ycroitunBocTh K 11 aHTHOMOTHKAM, BKIIOYAs
KapOarneHeMbl, (TOPXUHOIOHBI u

aAMMHOTJIMKO3H/IbI) COOTBETCTBYET KPUTEPUSIM
XDR-denotuma [13]. Cpemu BepOSITHBIX
MEXaHU3MOB — TUIEPIKCIIPECCHS
3¢ (}IIOKCHBIX MOMII, HTPOAYKLHS METauio-f3-
nakramaz u moteps nopuHa OprD [17].
UyBCTBUTEIBHOCTH K
NUIepaluuUINHy/Ta300aKTaMy U MOJUMUKCUHY
onpejessiaa TepaneBTHYECKHe OTIIIHH.
[IpumeneHnne  MeponeHemMa B pEXUME
MPOJUIEHHON MH(]Y3UH paccMaTpUBaJIOCh Kak
BpEMEHHAasi  IPOMEXYTOYHas  Mepa 0
MOJIy4€HUs SKCIIEPTHOTO PELICHHUSI.

[IpyHIMIMAaTEHO  BaXXHOW  OCOOEHHOCTHIO
JAHHOTO HAOMIONCHUS SIBISIETCS JTUHAMHUKa
MHUKPOOHOJIOTHYECKOTro KOHTPOJIs. [lepBUUHBIH
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noceB MokpoThl Ha Candida spp. ot 04.03.2025
ObUI OTPHUIIATENBHBIM, TOT/la KaK IOBTOPHOE
uccnenoBanue ot 07.03.2025 BersiBuiio poct C.
albicans 10° KOE/mi1, a nocieayromuii noces
oT 14.03.2025 noarBepauii €€ NepCUCTEHIIUIO B
TUTpPE 10° KOE/Mi1. DTH naHHbIE TOKA3bIBAIOT,
YTO OJIHOKPATHBIN OTPULIATENIbHBIA pe3ysbTaT
HE HCKJIIOYAET IOCIEAYIOLIEr0 BbIBICHUS
IpUOKOBOM  KOJIOHM3allUH, OCOOEHHO Y
MAIMEHTOB C JJIUTELHON aHTHOAKTepHaTbHON
Harpy3kol UM TsDKEIbIM BOCHAJIUTEIbHBIM
[OpaXEHUEM  JIeTKUX. Bmecte ¢ Tem
Boifienieane Candida w3 MOKpoTHl TpeOyeT
OCTOPO’XKHOM HHTEpIpeTalii M HE JO0JHKHO
paccMaTpUBaThCS U30JIMPOBAaHHO Kak
JI0Ka3aTeIbCTBO ~ MHBAa3MBHOM  I'pUOKOBOM
uHpeku. B mpencraBieHHOM — ciiydae
pe3ysbrar OLIEHUBAJICS c Y4ETOM
MIOBTOPSIEMOCTH BbI/IETICHUS, KOJTUYECTBEHHOTO
pocra, KJIMHMYECKON KapTUHBI W JIaHHBIX
JMHAMUYECKOTO MHUKPOOHOJIOTHYECKOTO
MoHuTOpHUHTra [ 14].

CpaBHeHue ¢ OMyOJIMKOBAHHBIMU JIaHHBIMHU
[IOKa3bIBAET, YTO BTOPUYHBIEC OAaKTEpUaIbHbIC
MHQEKIUMM Yy TAalUeHTOB C  JIETOYHBIM
TyO€pKyJI€30M OIHCAHBI B TUTEPATYPE, OJHAKO
yamie — aHAJIM3HUPYIOTCS  Kak  IPYIIOBBIE
MUKpOOHOJIOrHYecKrue HaOII0CHNs, a HE Kak
JETAILHO  IIPOCIEKEHHbIE  KJIMHUYECKUE
Ciy4an c MOCTIEI0BATEIBHOMN
PEHTI€HOJIOTHYECKON U MUKPOOHOJIOTHYECKOM
nuHamukoi [7,19]. B uccnenopanuu Bir et al.
Pseudomonas aeruginosa TaKXKe
paccMmarpuBaiach Kak OJUH W3 3HAUYUMBIX
BO30yauTeNnel OakTepuanbHON KO-MH(EKIUU
npu JeroyHoM TyOepkynesze [19]. Ha stom
¢boHe  HayyHas  HOBU3HA  HACTOSILETO
HaOJII0/IEHUs 3aKJII0YaeTCsl HE B caMOM (akTe
BBIJICJIEHUS] YCIIOBHO-TIATOT€HHON (JIOpHI, a B
COYETAaHUM  JIEKApPCTBEHHO-UYBCTBUTEJILHOTO
TyOepkyne3a, Pseudomonas aeruginosa XDR-
¢denotuna u nmoBropHOro BeyieneHus Candida
albicans, 9TO noTpedoBaso
g depeHIMpOBaHHON WHTEpIPETALINI
MEX]y KOJIOHU3alel, BTOpHYHON HH(eKIren
U BO3MOXHBIM BJIHUSHHEM MOJIUMUKPOOHOTO
ouorenkooopaszoBanus [16,20].
OrpaHu4eHreM JaHHOTO COOOILIEHUS SBISETCS
dbopmMar eIMHUYHOTO KIMHUYECKOTO Cliydas.
OH He MO3BOJSIET yCTaHABIMBATh MPUUMHHO-
CIICZICTBEHHBIE CBSI3U MEXAy TYOepKyjIe3oM,
aHTHOaKTepUaIbHON Harpys3Ko,
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kononm3anueit Candida albicans u undexrueit
Pseudomonas aeruginosa, a TakXke He
JOMYCKaeT  CTATHCTUYECKUX  OOOOIICHMIA.
Kpome TOro, B J0OCTymHOW JOKyMEHTallUU
orcyrctBoBanmy MIC wunum  nuamerpel  30H
3aJIep’KKH POCTa JUIsl BCEX MPOTECTUPOBAHHBIX
MpernapaTroB, 4YTO OrPaHUYMBACT TIIyOUHY
aHaJIM3a aHTUOMOTUKOPE3UCTEHTHOCTHU. TeM He
MeHee HaOJI0JEHHE HMEET MPaKTUYECKYIO

LIEHHOCTb, IIOCKOJIBKY JEMOHCTPUPYET
HE0O0XO0AUMOCTh MIOBTOPHOTO
MHUKPOOHOIOTNYECKOTO KOHTPOJIS pu
OTCYTCTBUU 0KUJAEMOU KJIIMHUYECKOU
JUHAMMKH.

6. SAKJIIOYEHUE

Y  47-netHeil  NaUMEHTKH C  BIEPBbIC
BBISIBIICHHBIM MHQWIBTPATUBHBIM
TyOepkyne3om nerkux, MbT+, nekapcTBeHHO-
YyBCTBUTEILHON ¢bopmoid, TEUYECHUE
3a0oseBaHus OCJIOKHUJIOCH BTOPUYHON
OaxkTepuaibHOU UHQEKINEeH,

accoruupoBanHoii ¢ Pseudomonas aeruginosa
XDR-¢penotuma, u MEePCUCTUPYIOIEH
KOJIOHM3aIMed apixarenbHbix myreidr Candida
albicans. JlaHHbIii KIMHMYECKHUH  Cllydai
JIEMOHCTPHUPYET, 4TO OTCYTCTBHE d(Pdekra oT
SMIMPUYECKON aHTHOAKTEPHATIHLHON TEPANTUH Y
NAIMEeHTOB C TYOepKyJIe30M JIETKUX JOJKHO
paccMaTpuBaThCsl  KaKk ~ OCHOBaHWE IS
pacuIpeHHOro U HOBTOPHOTO
MHUKPOOHOIOTUIECKOTO 00CIIeTIOBaHHUS.

IToBTOpHBIE KOJINYECTBEHHbBIE HIOCEBBI
MOKPOTEHI C OTIPE/IEICHUEM YyBCTBUTEIBHOCTH
BO30yauTENEH MO3BOJIWIIN YTOYHUTD
STHOJOTUYECKYI0  CTPYKTYPY  BTOPHYHOTO
MHQPEKIMOHHOTO npoiiecca, BBISIBUTH
BBIPAKCHHBIN npop b
aHTHOMOTHKOpE3UCTeHTHOCTH  Pseudomonas
aeruginosa u  00OCHOBaTb  KOPPEKIHIO
tepanui. Ha ¢oHe KOMIJIEKCHOTrO Je4YeHus
ObUTa JIOCTUTHYTA MOJIOKUTEIbHAS KIMHUKO-

PEHTTEHOJIOTUYECKAasl ~ JUHAMHUKA, a IO
3aBEPIICHUUN 9-mecsa4HOoro Kypca
MIPOTUBOTYOCPKYIE3HOM Teparuu
3apEruCTPUPOBAH HCXO0J1 «J1eYeHue
3aBepuIeHO» C  (OPMUPOBAHHEM  MaJbIX
OCTAaTOYHBIX  TYOEpKYJE€3HbIX H3MEHEHHUH.

HecMmoTpst Ha HEBO3MOXHOCTH CTATUCTUYECKHX
0000meHnii ¥ IPUYHMHHO-CIEICTBEHHBIX

BBIBOJOB ~ Ha  OCHOBAaHUU  €JUHUYHOIO
Ha0I01eHus, MIPEACTABICHHBIN ciyvan
IIOAYEPKUBACT IPAKTUYECKYI0 3HAYUMOCTh



I N02 (62) 2026 (TU3V0NYbMOHOAOMA

MEPCOHATH3UPOBAHHOTO M0JIX0/1a, BBISIBIICHUH YCIIOBHO-TTATOTEHHOH
JTUHAMUYECKOTO MHUKPOOHOIIOTHYECKOTO OaktepuanpbHOW  GuIOpel W TPUOKOBOM
MOHUTOPUHTA U OCTOPOXKHON HMHTEpIpETAIH KOJIOHHM3AIIUHU JBIXaTeIIbHBIX ITyTEH.
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