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YIK 616.24-002.5(092)

podecopy kKadeapu dhTUsiarpii Ta MyIHMOHO-
Jiorii HartioHamhHOTO METUIHOTO YHIBEPCUTETY
iMeni O.O. boromoubira Paxy leopritioBuuy IIpo-
IIIOKY BUTTOBHUJIOCST 85 POKiB, 60 i3 HUX MTPUCBSIUEHO
JIIKYBaJIbHIM Ta HAYKOBO-TI€JATOTTUHIN JAiSIbHOCTI.
Pany TeoprifioBud — AOKTOp MEIUYHUX HAYK,
npocecop, akazeMikK, TePII Bille-Pe3uIeHT, aKa-
IeMiK-cekpeTap HayKoBO-(haX0oBOTO BiIIiIeHHS
Meuiman [pomazicbkoi opranizaritii « Hartionanbaa
aKazieMist Hayk Buioi ocsitu Ykpainuy» (HAH BO
Ykpainm), akamemik, Bille-IPe3UIEHT, KePiBHUK
HayKOBOTO (haX0BOTO MiIPO3IITY BiI/IIIEHHS MeN-
nuHu MixkHapoaHOl akajneMil OCBITHM 1 HayKH
(MAOH), nupektop Iuctutyty GesmepepBHOTO
npodeciiinoro po3sutky MAOH, 3acmyskenuit mista
HAyKW | TEXHIKU YKpalHu, BIIMIHHUK OCBITH YKpai-
HU, JIiKap BUIIOI KaTeropii 3a CIremiaabHicTIO «hTHu-
3iaTpid i MyJIbMOHOJIOTIS».
Haponusca Pany TeoprifioBuy 9 kBitHa 1939 p.
B cesi Bepxui Cuniii [muborpkoro paitony Yep-
HiBeIbKOI 06/1acTi B poauHi cessi. Y uepsri 1941 p.
poauHa 3as3Hajia perpeciii Ta Oyia BUBe3eHa J0O
Kaszaxcramny. Batbka 6yJ10 3aapemtoBaHo i 10ci Bizo-
MoOcCTel Tpo Hboro Hemae. lloBepHyTHCS B pimHe
ceso 3moru jutre B 1947 p. ¥ 1989 p. Bca poamnHa
GyJia peabimiToBama.
ITo s3akinueHHi cepeaHbOi KON B celti [Topy6He
y 1957 p. BectynuB 10 YepHiBENBKOTO AEPKABHOTO
MEAMYHOTO iHCTUTYTY (HUHI — BYKOBUHCHKUI fep-
JKaBHUN MenuyHuUil yHiBepcuteT). llepmri xpoxu
CaMOCTIHOI JIIKapChKOI pakThKu 3poous y 1963 p.
Ha Tocajli Jlikaps-(TusiaTpa B eHTPaIbHIN pallOHHI i
JikapHi MutnHiBCbKoro paifony PiBHeHChKOT 06/1acTi.
[IBuKO 3106y B MOBary KOJIET 1 MaIli€HTiB, ajie BUPi-
IIUB peasli3yBaTh CTYZIEHTCbKY MPil0 — BiJIKpUBATH
HOBI ropr30HTH 00paHoro daxy. 1965 poky BCTyIB

I0Binen akapnemika

['0 «HauioHanbsHa akanemis
HaVK BUI0i OCBITU YKpaiHu»
Pany [eoprinosuua IIpoitoka

10 acmipanTypu Ha Kadenpy drusiaTpii KuiBcbkoro
IHCTUTYTY BIOCKOHAJIEHHS JIKApiB, Ky OYOIIOBAB
BiloMUiT yueHU-HTU3iaTp, JOKTOP MEAUIHUX HAYK,
npodecop €sren JImutposud [lerpos. CtaHOBIEHHS
MOJIOJIOTO BYEHOTO BifbysI0csi 3a HACTaBHUIITBA
MeTPIiB yKpaiHchkol Meauiman bopuca [letpoBuua
Amenka ra Muxosn Crenanosuya [lmmmayxka.

[Ticmsa 3axucTy KaHANAATCHKOI AUCEPTAIlil TOYaB
mpaiioBat B KuiBcbkoMy MeIMYHOMY iHCTUTYTI
(amHi — HamionasbHUIT MeAWYHUI YHIBEPCUTET
iMerri O.O. BoroMoubIlsg) COYaTKy acUCTEHTOM,
3rojioM — joienTom, a 3 2001 p. it goaMHI — MpPO-
decopom xademapu ¢prusiaTpii Ta MyITHMOHOJIOTII.

PI. IIpotok € mocToHUM y4yHeM Tpodecopa
M.C. [Immumayka, BiToMOTO BUEHOTO, TAJTAHOBUTO-
ro gTusiaTpa, MyJIbMOHOJIOTA, TOPAKATBHOTO Xipyp-
ra, SKMUU BUPI3HABCS BiIMIOBIZIAJIbHICTIO, BUMOTJIN-
BICTIO, IOPS/IHICTIO, TOBAroio /1o otouenus. [1i pucn
Mukosa CTernmanoBUY BUXOBYBaB y CBOIX YUHSIX.
¥ 1987 p. mipg tioro kepiBanITBOM Pamy leopritioBua
3aXMCTUB JOKTOPCHKY AUCEPTAIlIo HA TeMy «Aepo-
30JIBTEpAIIist XBOPUX Ha TYOEPKYJ/IbO3 Ta 11 BIUIUB Ha
cypakTaHT JereHb i reMOAMHAMIKY MaJoTo KoJa
KpoB0ooOiry». HaroJiersimBa mparis jajia 3MOTy 0BO-
JIOZIITA BCIMa METOJIaMU JIIarHOCTUKU 1 JIIKYBaHHS
MyJIbMOHOJIOTIYHUX XBOpuX. Bin Hajmae Beauky
KOHCYJIBTATUBHY JIOTIOMOTY Y cepi OXOPOHH 3710-
poB’sa gk y micTi Kuesi, Tak i B perionax YKpainu.
[lo HbOTO 32 KOHCYJIBTAITIE€T0 3BEPTAIOTHCA TTATIEHTH
3 Asepbaiimkany, Ipysii, Mososu To1io.

Hacuaninytoun cBoix yuntenis, P.I. ITpoiriok Hiko-
JI1 He 0OMEesKyBaBCst Jiuiie poboToro ikapst (hrusi-
aTpa-IyJbMOHOJIOTa. BiH 3poOUB BaromMuii BHECOK
y MiITOTOBKY HAYKOBUX 1 JTIKAPCHKUX KAIPiB, YIIPO-
Ba/UKEHHSI HAYKOBWX JIOCATHEHb Yy TMEAaroriyHuil
[IPOIIEC TA MIPAKTUKY OXOPOHU 3/10POB’SI.
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Ha BucokoMmy HayKOBOMY i1 METOAMYHOMY PiBHI
YUTAE JIEKIIil, TPOBOAUTD CEMiHAPCHKI Ta TPAKTUYHI
3aHATTA 31 CTy/IeHTaMU, HAyKOBO-TIPAKTUYHI 11aTO-
JIOTOAHATOMIUHI KOH(MEPEeHTIil 1J1I CTYIEHTIB, JTiKa-
piB-iHTEpHIB, BUKJI/IauiB, TYPTKIBIIB. /g nosin-
IMIEHHS [1e/IarOTIYHOTO KOHTPOJITO BIIPOBA/INB CTIETTi-
aJIbHO po3pobJIeHe TECTYBAHHS BUKJIAIadiB (DaKyJib-
TeTy MiBUIIEHHS KBamidikaiiii. Moro GJICKy i
JIEKIII € MPaKTUYHUM OPIEHTUPOM /Ui JiiKapiB y
CKJIQJITHUX BUMAJIKaX TU(DEePEeHIIINHOL IIarHOCTUKH.

Posywmitoun, 1110 HayKOBUI TTpolec He CTOITh Ha
micit, Pamy TeopriifioBud BesquKy yBary MpUIIJISIE
B/IOCKOHAJIEHHIO HABYAJILHOTO MTPOIECy Ta HAYKOBIll
po6OTi, TOCTIHHO BUBYAE HOBITHI PO3POOKH y (HTH-
3iaTpii Ta MyJbMOHOJIOTII 1 /JIOTIOBHIOE HOBUMM
JaHUMK METOMYHI PO3POOKM JJIsi CTYIEHTIB Ta
BUKJIA/Ia4iB.

PI. Ilpoifok € aBTOpOM 1 CIiBaBTOPOM TIOHAT
500 HayKoBUX Ipailb, 30kpeMa 6 MoHorpadiii, 3 mij-
pyuHUKiB, 19 HaBuanbHUX TTOCIOHMKIB, 18 MeTOIMY-
HUX PEKOMEH/Iallii To1Io.

OcHOBHI HayKOBI HAIPSIMHU AOCTIIKEeHD Tpode-
copa [Iporoka oB’s3aHi 3 BUBYECHHAM aKTyaTbHIX
npobsieM ¢rusiarpii, myabmonosorii, BIJT-indek-
mii/CHI/ly i memarorikm.

Pany TeopriitioBud po3poOUB Ta BIPOBAIAWB Y
JIIKapChKY ITPAKTUKY HU3KY TTPUJIA/IiB, METO/IIB Jlia-
THOCTHKH 1 JTIKYBaHHS TYOEPKYJIbO3Y, SIKi 3aXUIIEH]
13 BuHaxomamu ta nmateHtamu. OcobMBe 3HAYCHHS
MafoTb OTO TIpalli, SIKi 3 HOBUX MMO3UIII BUCBITJIIO-
I0Tb BILIUB TPOTUTYOEPKYIbO3HUX TIPETaparis, siKi
BBO/ISITH B YJIBTPa3ByKOBUX aePO30JIsiX, Ha Oap €pHy
dyukmio, cypdakTtanT Jerenb i TeMOIUHAMIKY
MaJIoTO KOJIa KPOBOOOITY Y XBOPUX Ha TYOEPKYJIHO3.

Bucoxo oriineni #oro HayKoBi paitii 110710:

* PaJioi30TOMHUX METO/IIB TOCTIKEHHS IHTa TSI
aepo30JIiB Ta iXHBOTO BIUIUBY HA aePOreMaTUYHUN
Gap’ep, cypdakTaHT JiereHb i MyKOIMJapHii
KJIIPEHC;

* TIOMIYKY, PO3POOKH Ta BAOCKOHAJIEHHSI pallioHa b~
HUX METOJIiB HABYAHHA 3 (DTU3iaTpii K HAYKU PO
Haumonmpexinie iHgeKIiiiHe 3aXBOPIOBAHHS 3
ypaxyBaHHSM €eI1i1eMi0JIoriYHol cuTyaltii 3 TyOep-
kysb03y, BlJI-indexnii/CHI/ly B Ykpaini;

* BIIPOBA/IKEHHS I1EPEI0BOT METOI0JIOTIT Ta HAYKO-
BUX JIOCSITHEHD Y HaBYAIbHO-METOAMYHI OCIOHNU-
KU, HaBYaJIbHI IJIAaHU U IPOrpaMu, 1elaroriaynui
npotiec Ha Kadeapax GprusiaTpii Ta My IBMOHOJIO-
ril BUIINUX MeIUYHUX HABYAJIbHUX 3aKJIaliB YK-
painu [1I—1V piBHa akpenuTaiiii;

* B/JIOCKOHAJIEHHS METO/IiB BUSBJIECHHS, JiarHOCTH-
KM, JIIKYBaHHs Ta TPOMIIaKTUKU TYOEPKYIbO3Y it
HecTenniYHIX 3aXBOPIOBAHb OPTaHIB INXAHHS.
V itoro 1opoOKy Taki 3HAYHI HATIPAIIOBAHHSL:

* BIIEpIne Po3poOUB METOANKY IIIeBporpadii B ia-
THOCTHIII Ta AU epeHITiiTHIN 1iaTHOCTUTIII 3aJIU I -

KOBUX TIOPOKHUH TITIEBPH 1 JIETCHD, KA 1A€ 3MOTY
obpaTi IPaBUJIbHY TAKTHUKY JIIKYBaHHS XBOPUX;
yIepiie B Ykpaiti BUBYMB 0COOIMBOCTI (hapMaKo-
KIHETHKH MTPOTUTYOEPKYIBO3HUX TIPErnapaTiB 3a
PI3HUX METOJIIB YBeIEHHS, 30KpeMa B YJILTPa3BY-
KOBUX a€PO30JIsiX, IO JIAJI0 3MOTY BIOCKOHAJIUTH
METO/IM JIiIKYBaHHS XBOPHX Ha TYOEPKYJIbO3 JIETeHb;
YCTAaHOBUB, IO MiCJIS IHTAJAIIN YIBTPa3ByKOBUX
aepo3oiB crBopioioThcsd B 10—20 paziB Bwuimi
KOHIIEHTpaIlii IPOTUTYOEePKYIbO3HKX ITPEIapaTis
y TKaHUHAX JiereHb, a B TKaHWHI Ie4iHKU i
HUPOK — V/BiUl HUWXKYi TMOPIBHSIHO 3 iHITUMU
MeTO/IaMH BBeZieHHS. ToMy yJIbTpa3ByKOBi aepo-
30J1i MAIOTh TIepeBary IMpu CyIyTHIX TyOepKyJIbo-
3y TMOPYIIeHHaX (OYHKITii X opraHiB (ITeYiHKy,
HUPOK TOIIO);

yIepiiie B eKCIiepyuMeHTi Ta KJTiHiIli BABUNB BILIUB
MpOTUTYOEPKYJIBO3HUX TpelapaTiB Ha yJbTpa-
CTPYKTYPY aeporeMaTH4HOro Oap’epa ta KOMIIO-
HEHTU cyp(aKTaHTHOI CUCTEMHU JIeTeHb 3a PI3HUX
METO/IiB YBeIeHH aHTUMIKOOaKTepiaIbHUX MIpe-
rmaparis;

YCTaHOBUB 3aJI€5KHICTh aKTUBHOCTI cyphaKkTanTy
JiereHb Bijt KaiHiuHOI (hopmu i hasu TyGepKyIbO3-
HOTO IIPOIIeCy, TPUBAJIOCTI 3aXBopioBaHH4. /[OBiB,
IO 1HTAJIAII CTPENTOMIIUAY TTPOTATOM 1 Mic, a
i3oHia3uIy — MPOTSATOM 2 MiC CyTTEBO He BILIMBA-
I0Th Ha YJIBTPACTPYKTYPY aeporeMaTnaHoro Gap'-
€pa, a 3a OLIIBINOI TPUBAIOCTI IXHBOTO 3aCTOCYBaH-
HS M ACHIIOEThCs (PIOPOOIACTYHII IIPOLIEC a€PO-
reMaTUYHOTO Oap’epa i MOPYIIYEThCS CTPYKTYpa
KOMITOHEHTIB cyp(haKTaHTHOI CUCTEMH JICTCHB;
yIepiiie BUBUEHO B €KCIIEPUMEHTI Ta KJTiHiIll BILJTUB
VJIBTPA3BYKOBUX a€PO30JIiB MPOTUTYOEPKYIHO3-
HUX TIpernapaTiB Ha TeMOAMHAMIKY BEJUKOTO i
MaJIoro KoJia KpoBooOiry. /loBeieHo 3HauHi MOJK-
JIMBOCTI IHTAJIAIIN yJIBTPa3BYKOBUX aepoO30J1iB
HPOTUTYOEPKYIBO3HUX MIPEMapaTiB MO0 HOpMa-
Jrizarrii TOKa3HMKIB JIereHeBOl reMOIMHAMIKH;
YTOUHUB [TOKAa3aHHSI, IPOTUIIOKA3AHHS Ta TPUBA-
JIICTH 32aCTOCYBAHHS a€PO30JIBTEPaltii B KOMIITIEKC-
HOMY JIiIKyBaHHI XBOPUX i3 BIepIIe [iarHOCTOBA-
HUMHU 1 XPOHIYHUMH (opMamMu TYGEpPKYJIbO3Y
Jieretb. Po3poOuB ONITUMA/IbHY METOIMKY aepo-
30JIbTepaltii B KOMILIEKCHOMY JIIKYBaHHI XBOPUX
Ha TyOEPKYJIbO3 JIeTeHb, PErJIaMeHTY0uH ii 3aCTO-
CYBaHHS y BUTIA/IKaX TPUBAJIOTO JIIKyBaHHS OKpe-
MUMU KOPOTKOCTPOKOBUMHU KypcaMu 3 iHTepBa-
JIaMU MiK HUMU 2 THIK;

YTOYHUB, [0 ONTUMAJbHA TPUBAJIICTb KypCy
IHTAJAIN CTPENnTOMIIUAY cTaHoBUTH 1 Mic, a
130HIa3UAy — 2 Mic, IO 3yMOBJICHO TUM, III0 TTPO-
TSATOM I[UX TEPMiHIB HE CITOCTEPITAETHCS CYTTEBUX
MATOJIOTIYHUX 3MIH CIN30BOI AUXAIbHUX IIIAXIB,
CTPYKTYPH aepOreMOJIMHAMIYHOTO Gap’epa JiereHb,
a TaKOXK aJbBEOJIIPHOTO KOMILIEKCY, 1110 YTBOPe-
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HUIT cypdaKkTaHTOM, SKUI TPOAYKYIOTh aTbBeO-

JIOIIUTHU 2-TO THUILY;

* yIepiie cTBOPUB (HYHKIIOHAIBHO-30epiraabHuil
HalpgM Y BUKOPHUCTAHHI 1HTAJAIIN aepo30iB
IPOTUTYOEPKYIHO3HUX MPENapaTiB IPH JiKyBaH-
Hi XBOPUX Ha TYOEPKYJIb03, OOTPYHTYBAB METO-
JIUKY aepo30JIbTepaltii;

e gociaus 6ap’epHi GYHKINT JereHb Ta iXHi 3MiHN
il BIUIMBOM JIIKQPChKUX 3aC00iB, Ki BBOAATDH
IMJISTXOM 1HTAJISIIIT aePO30JIiB;

* HAyYKOBO OOIPYHTYBaB i BIPOBAIUB y MPAKTUKY
KOPEKIIIO TOPYIIeHb CyPhaKTAHTY JIeTeHb, PO3-
POOHB HOBI METO/IM JIIKYBaHHSI XBOPUX Ha TyOep-
KYJIbO3, 3aXUIIEeHI aBTOPCHKUMU CBIiZIONTBAMU i
MaTEeHTAM.

OCHOBOTIOJIO;KHUMU € HOTO TIpalli B raiysi aepo-
30JIbTepallii, Paflioi30TONHI Ta eJEeKTPOHHO-MiKpPO-
CKOTIYHI TOCIIiIZKEHHS BIIUBY IHTAJIAITIH YIBTPa3By -
KOBUX aepP0O30JTiB JIIKAPCHKUX TIPETapariB Ha aepore-
MatuyHuil 6ap’ep, cypdakTaHTHY CHCTEMY JiereHb,
KOH/IUIITOBAHHS TIOBITP4, 1110 BUIUXAETHCS, MYKOITH-
JHApHUH KJipeHc, (PYHKITIO 30BHIMMHBOTO IUXAHHS,
reMOIMHAMIKY MaJIOTo i BEJIMKOTO KoJIa KpOBOOOITY,
[0 JIaJI0 3MOTY BIIEpIIE€ PO3KPUTU MEXaHI3MU SIK
JIIKYBaJIbHOI, TaK 1 MONTKOXKYBaJIBHOI J1ii aePO30.JIiB.

Humni PT. Iportiok mpaifioe Hai BUBYECHHSIM €1Ti-
JeMivHOI cuTyallii 3 TyOepKyIb0o3y B YKpaiHi, mpu-
YMH Ta NUISXIB il MogoaaHHs, 0COOIMBOCTE 1Iepe-
6iry, iarHOCTUKM 1 JTIKYBaHH XBOPHUX Ha 4y TJUBHIL
i JIiKapChKO-CTIHKMIT TYOEPKYIb03, TYOEPKYIbO3 Y
noemranti 3 BLJI-indexkiiio/CHI/{om. [oTye Bucoko-
kBasiikoBani kaapu 3 HTU3IaTPii i MYIbMOHOJIOTII.
ITocriiiHo BUCTyMa€e 3 IiKaBUMU JIOTIOBIIIMU Ha
3'i3ax, KOHTpecax, CUMIIO3iyMax, HayKOBO-TIPAK-
TUYHUX KOHDepeniax toio. [lix fioro kepiBHUIIT-
BOM CTBOPEHA IMKoJIa PTU3iaTpiB, 3aXutineHo 6 KaH-
JMIUIATCHKUX ICEePTalliid.

Pany TeopriiioBud BUKOHY€E BEIMKY TPOMAJICHKY
Ta opratizaiiiiny po6ory:y 1990—2017 pp. obiiimas
ocay 3acTYITHUKA lekaHa (PaKyJIbTeTy MiIBUIIEH-
g kBasidikarii BukmazadiBs Harmionaspaoro me-
nuaHoro yHiBepcutery imeHi O.0O. Boromombiid,
6epe ydacTb y poOOTi crieriaizoBannux BUEHUX Pajl
Ha 3700yTTsI CTYIEHs JOKTOpa HAyK Ta JOKTOpa
dinocodii, 6yB ekcrepToM i3 JIiKapchbKUX Mmpernapa-
tiB Il «/lepxaBuuit excreptHuii meatp MO3
Vkpainu», € 4ieHoM peaKoJerii xkypHaiis « Tyoep-
Ky/nbo3, JiereHeBi xsopobu, BIJI-indexitisay,
«Jlikapcoka crpasa. BpaueGhoe neo».

Bucoxuii mpodecionanizm P.I. IIpoioka Bucoko
OIliIHEHUI, PO IO CBifYaTh JIePsKaBHi, akajeMiuHi

Ta PEJTiiiHI HArOPOAM: TOYecHe 3BaHHS <«3aciy-
KeHMH iy Hayku 1 Texuikm Ykpainn» (2006),
«Bigmirauk ocBitTa Yrpainus (2004, 2006), opaen
«Hayxosenns poky-2020», nmouecni rpamotn MOH
i MO3 Ykpainu Toto. 3a Mi>kKHapo/ilie BU3HAHHS B
ocBiTi Ta Hayti pimennam [Ipesunii 'O «<HAH BO
Ykpainus Haropomkenuit opaernoM Anbdpena Ho-
6emst (mporokosr Ne 1, Homep opaeHa Ne 21 Bix
13 kBitHs 2024 p.), mepansymu «DyarMaH OCBITH i
Haykmn Ykpainn» (2013) ta «3a ycnixu B HAyKOBO-
refaroTiunii aistmpbHocTi» (2014). 3a BaroMuii BHe-
COK Yy CIIpaBy BiIPO/UKEHHS AYXOBHOCTI Ta MaTpio-
TUYHOTO BMXOBAHHSI MOJIOJI He3aJeKHOI YKpaiHu
HaropoKEHN TI0YeCHOIO Bi3dHaKo0 «Bemnkoro
KHs1351 Bostommupay — 30J10THM XpecToM i3 6aHTOM
(2007). Misknapoauuii 6maroziitamii onx Hartio-
HaJbHOTO MeauuHoro yHiBepcutery imerni O.0. Bo-
TOMOJIBIIST HAarOPOAWB HOTO ITOYECHOIO BiJ3HAKOIO
imeni B.MD. Boiino-Acunensroro (2019). Takosxk
Haropopkennii opaenoM Castoro PiBHOAmocTosb-
noro kusa3st Bomogumupa Bennkoro 3-to, 2-roi 1-ro
cryniens (2017, 2018, 2019), opnenom CasaToro
arnoctosia Anzpist IlepBosannoro I1 crymerst (2019),
opaenom Cagaroro IOpig Ilepemoskiis 3a 3acayru 3
BiZIpO/pKeHHA YKPaAIHCBKOI TTPAaBOCJABHOI 11EPKBU
KuiBchkoro marpiapxary Ta 3 Haroan 83-pivqdst Bij
musg Hapomkenus (2024), opaenom CagTifimoro
kua3a Bosmogmmupa (2021), opaenom Apocrasa
Myuporo (2022), mepansimu «B namsits 1500-1eTst
Kuesay (1983), O.0. boromonbirg (2012), M.I. I1u-
poroBa (2019). KuiBcbkuii MichbKHIT TOJI0BA HarOpPo-
JINB HATPYAHUM 3HAKOM «3HaK momanus» (2018).
Kosextus xadenpu ¢rusiatpii Hamionambnoro
MenuaHOTOo yHiBepcuTeTy iMeHi O.0. boromobiis
Ta KOJeru, Jikapi-¢pTusiaTpu 3 yciX KYTOUKiB
Ykpainu nupo Bitatots Pay leopriitosuua [Ipoirio-
Ka 3 1oBisleeM! By MpUCBATUIN CBOE JKUTTS JIiKap-
CbKIll Ta megaroriuniii pobori, 3poduayr Baromuit
BHECOK Y MEIMYHY HAYKY Ta MiJITOTOBKY JiKAPChKIX
KaapiB. Bama akTuBHA HAyKOBO-TIEIATOTivHA 1 TPO-
Majchka poboTa, HaJA3BUYAiTHA Ipale3qaTHICTD,
HaITOJIETJINBICTD, IIJIECTTPSIMOBAHICTh, Bi/IITOBi1aIb-
HiCTBb, Tpocdecionai3M, EpyauIList, BUCOKA KyJIbTYpa,
J0OPO3UYINBICTD, IUPICTD, BIABEPTICTD, MOPSAAHICTD
3aCJTY’KUJTM BU3HAHHS Ta BEJIMKY MOBAry K cepej
aKa/IeMiYHO-HAYKOBOI CIIJIBHOTH, TaK 1 YUCTCHHUX
MaIienTiB, SKkuM Bu mapyBanau 310poB’s.
HlIanosnuii Pady Ieopeitiosuuy! Hputimimo natiuu-
piwii gimanis ma nobaxcanis Miygozo 300pos’s, 6aovo-
pocmi dyxy, baazononyuus Bam ma Bawum pionum, cun
ma onmumismy 01 nooarbuol axmuenoi pobomu!

Hauionanvnuii meduunuil ynisepcumem imeni O.0. Bozomonvys,
Kosexmue kageopu pmusiampii ma nyivmononozii, rikapi-gpmusiampu m. Kuesa ma Yxpainu,

IIpesudis IO «<HAH BO Yxpainu»,

Pedaxujiiuna xonezis syprnany <Tybepkynvos, rezenesi x60pobu, BLI-ingexuis»>
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Dependence of Human-Beta-Defensin-1,
Ferritin and Interleukin-6 Levels

on the Spectrum of Drug Resistance

and Regimens of Anti-Tuberculosis Therapy
in Patients with Pulmonary Tuberculosis

Objective — to explore the correlation between the levels of Human-beta-defensin-1, ferritin and Interleu-
kin-6 and the spectrum of drug resistance, as well as the treatment regimens in patients with pulmonary
tuberculosis.

Materials and methods. This study included 100 patients with pulmonary tuberculosis, divided into two
groups: Group 1 (n = 52) with drug-susceptible tuberculosis and Group 2 (n = 48) with drug-resistant tuber-
culosis, including patients with multidrug-resistant (MDR-TB) and pre-extensively drug-resistant tuberculosis.
Diagnostic assessments included chest X-rays and sputum examinations using microscopic, molecular-genetic
and cultural methods. Levels of HBD-1, ferritin and IL-6 were measured using ELISA on fasting blood samples
at the onset of treatment and after 60 days. Data analysis was performed using Statistica 8.0 software.

Results and discussion. In patients with drug-susceptible tuberculosis, the initial levels of biomarkers were
significantly higher compared to their levels after 60 treatment doses. Specifically, Human-beta-defensin-1
(HBD-1) decreased from (23.38 + 3.48) pg/mL initially to (11.83 = 2.30) pg/mL after 60 doses; ferritin
decreased from (117.47 = 12.34) ng/mL to (85.74 = 13.25) ng/mL; and Interleukin-6 (IL-6) decreased from
(87.49 £ 8.43) pg/mL to (51.37 = 5.15) pg/mL. Conversely, in patients with drug-resistant tuberculosis, while
IL-6 levels also showed a significant decrease from (99.78 + 8.52) pg/mL at the onset to (67.59 + 8.28) pg/mL
after 60 doses, both HBD-1 and ferritin levels increased post-treatment. HBD-1 levels rose from (21.43 + 4.39)
pg/mL to (30.69 £ 5.06) pg/mL, and ferritin levels from (105.13 = 8.72) ng/mL to (153.43 = 20.29) ng/mL.

Conclusions. In patients with drug-susceptible tuberculosis, levels of HBD-1, ferritin and IL-6 significantly
decrease after 60 days of treatment. This decrease correlates with a reduction in clinical and radiographic
symptoms of tuberculosis and the cessation of bacterial excretion. Conversely, in patients with drug-resistant
tuberculosis, levels of HBD-1 and ferritin increase after 60 doses of treatment, likely due to a delayed reduction
in bacterial load and a prolonged active immune response. However, IL-6 levels significantly decrease, suggesting
its primary role in initiating the anti-tuberculosis immune response. The lack of significant differences in these
biomarkers between patients with drug-susceptible and drug-resistant tuberculosis at the onset of treatment
suggests that drug resistance does not inherently affect the severity of tuberculosis inflammation or the activity
of the initial anti-tuberculosis immune response.

Keywords

Human-beta-defebsin-1, ferritin, IL-6, multidrug resistance tuberculosis, pre-extensively drug resistance
tuberculosis.
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Tuberculosis has posed a deadly threat to human-
ity since ancient times and continues to be a
significant global health issue. The outbreak of TB
in 1993 was so severe that the World Health
Organization declared it a public health emergency
of international concern.

The management of drug-resistant tuberculosis,
particularly multi-drug resistant (MDR-TB), pre-
extensively drug-resistant (pre-XDR-TB) and
extensively drug-resistant tuberculosis (XDR-TB),
presents substantial challenges. MDR-TB is defined
by resistance to at least the two major first-line
bactericidal drugs, isoniazid and rifampicin. Pre-
XDR-TB involves resistance to any fluoroquinolone
in addition to the multi-drug resistant profile. XDR-TB
extends this resistance to include fluoroquinolones
and at least one second-line injectable drug from
group A (e.g., bedaquiline or linezolid) [4].

To date, 17 chemical compounds have been
approved globally for tuberculosis treatment with-
in clinical trials, either as monotherapies or in com-
bination with nine existing anti-tuberculosis drugs
[6]. Despite these advancements, Mycobacterium
tuberculosis (MTB) continues to evolve drug resis-
tance. This resistance is attributed to various factors
including the ability of MTB to maintain subpopu-
lations in diverse physiological, metabolic or replica-
tive states and its intrinsic mechanisms that enable
drug degradation and modification via cell mem-
brane and metabolic processes [18].

Additional factors contributing to drug resistance
include patient non-compliance to treatment regi-
mens, medical errors in prescribing antituberculosis
therapy, poor vascularisation of granulomatous
lesions which hinders drug delivery to tuberculous
areas, formation of non-replicating drug-resistant
bacteria within granulomas (phenotypic resistance)
and the emergence of genetically resistant bacteria
through chromosomal mutations (acquired resis-
tance) [3, 7, 19—21].

Common medical errors that exacerbate resis-
tance spread include adding a single drug to an
ineffective regimen, failure to recognise existing
drug resistance, lack of therapy supervision, non-
adherence to prescribed treatment and suboptimal
dosing of second-line drugs [12].

According to WHO estimates, approximately
500,000 new cases of MDR-TB are reported annu-
ally. Particularly concerning is the prevalence of
latent MDR-TB in Eastern Europe and Central Asia
[23]. Factors such as migration, substandard living
conditions, poverty and co-existing health condi-
tions like HIV or diabetes exacerbate the spread of
drug-resistant tuberculosis [5]. The transmission of
resistant TB strains is further compounded by the
limited availability of rapid diagnostic laboratory

methods for detecting drug resistance and the short-
age of effective second-line anti-tuberculosis medi-
cations [15].

Resistant tuberculosis, particularly XDR-TB,
poses significant treatment challenges. The treat-
ment duration for XDR-TB can extend up to
18 months, yet the prognosis for recovery remains
uncertain [1]. Given these difficulties, the need for
detailed studies on drug-resistant tuberculosis,
including the nature of its progression, treatment
outcomes and the host immune response, is increas-
ingly pressing.

Objective — to explore the correlation between
the levels of Human-beta-defensin-1, ferritin and
Interleukin-6 and the spectrum of drug resistance,
as well as the treatment regimens in patients with
pulmonary tuberculosis.

Materials and methods

This study enrolled 100 patients with pulmonary
tuberculosis, categorised into two groups: Group 1
(n = 52) included patients with drug-susceptible
tuberculosis, and Group 2 (n = 48) consisted of
patients with drug-resistant tuberculosis, including
MDR-TB and pre-XDR-TB. Standard diagnostic
assessments comprised chest X-rays and compre-
hensive sputum analysis using microscopic, molec-
ular-genetic and cultural methods. Additional
assessments measured levels of Human-beta-defen-
sin-1 (HBD-1), ferritin and Interleukin-6 (IL-6) via
ELISA in fasting blood samples at the onset and
after 60 days of treatment. Statistical analysis was
conducted using Statistica 8.0 software, employing
the Mann-Whitney U test for comparing two inde-
pendent samples and the Wilcoxon signed-rank test
for paired samples, with statistical significance set
at p <0.05.

Results

In patients with drug-susceptible tuberculosis, a
significant reduction in biomarker levels was
observed from the onset of treatment to after
60 doses. Initial HBD-1 levels averaged (23.38 *
+ 3.48) pg/mL (median — 11.41 pg/mL), decreasing
by 32.9 % to (11.83 = 2.30) pg/mL (median —
7.65 pg/mL). Ferritin levels dropped 46.8 %, from
an initial (117.47 £ 12.34) ng/mL (median — 115.86
ng/mL) to (85.74 £ 13.25) ng/mL (median —
61.68 ng/mL). IL-6 levels decreased by 44.6 %, from
(87.49 £ 8.43) pg/mL (median — 74.51 pg/mL) to
(51.37 £ 5.15) pg/mL (median — 41.25 pg/mL),
with statistical significance noted at p < 0.05 (Fig. 1).

In patients with drug-resistant tuberculosis, ini-
tial measurements of IL-6 were significantly higher,
averaging (99.78 = 8.52) pg/mL (median —
104.9 pg/mL) and decreasing by 48.2 % to
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Fig. 1. Comparison of the level of HBD-1 (a), ferritin (b) and IL-6 (c) at the beginning of treatment and after 60 doses

in patients with drug-susceptible tuberculosis
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Fig. 2. Comparison of the level of HBD-1 (a), ferritin (b) and IL-6 (c) at the beginning of treatment and after 60 doses

in patients with drug-resistant tuberculosis

(67.59 £8.28) pg/mL (median — 54.35 pg/mL) after
60 doses of treatment (p < 0.05). Conversely, levels
of HBD-1 and ferritin showed an increase. HBD-1
rose by 93.0 %, from (21.43 + 4.39) pg/mL (medi-
an — 5.58 pg/mL) at the beginning of treatment to
(30.69 £ 5.06) pg/mL (median — 10.77 pg/mL) after
60 doses. Similarly, ferritin levels increased by
35.6 %, from (105.13 = 8.72) ng/mL (median —
95.66 ng/mL) to (153.43 £ 20.29) ng/mL (median —
129.73 ng/mL), also with statistical significance
noted (p < 0.05) (Fig. 2).

At the initiation of treatment, there were no
significant differences in the levels HBD-1, ferritin
and IL-6 between patients with drug-susceptible
and drug-resistant tuberculosis. However, after
60 doses of treatment, notable differences emerged:
HBD-1 levels were nearly threefold higher in
patients with drug-resistant tuberculosis compared

to those with drug-susceptible tuberculosis. Simi-
larly, ferritin levels in patients with drug-resistant
TB were almost double those in patients with drug-
susceptible TB. Additionally, IL-6 levels were
higher in the drug-resistant group compared to the
drug-susceptible group (Fig. 3).

Discussion

Previous studies have explored the relationship
between HBD-1, ferritin and IL-6 with the effectiveness
of tuberculosis treatment, patient quality of life and
respiratory function. However, the dynamics of these
biomarkers in relation to the drug resistance profile of
MTB and the specific antituberculosis treatment regi-
men had not been investigated until now [16, 17].

Our findings reveal a significant decrease in the
levels of HBD-1, ferritin and IL-6 in patients with
drug-susceptible tuberculosis after 60 days of treat-
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Fig. 3. Comparison of the level of HBD-1 (a), ferritin (b) and IL-6 (c) in patients with drug-susceptible (1)
and drug-resistant (2) tuberculosis after 60 doses of treatment

ment. Typically, receiving 60 doses of antitubercu-
losis treatment in cases of drug-susceptible tuber-
culosis is associated with reduced clinical and X-ray
manifestations of the disease and cessation of bacte-
rial excretion. These changes often mark the transi-
tion of a patient to the supportive phase of antitu-
berculosis therapy. Concurrently, there is a substan-
tial reduction in bacterial load, which diminishes its
stimulatory impact on the host’s immune system.
The observed dynamics in the studied biomarkers
further corroborate a decreased intensity of tuber-
culosis inflammation and a reduction in the activity
of the host's anti-tuberculosis immune response.
In patients with drug-resistant tuberculosis, an
increase in HBD-1 and ferritin levels was observed
after 60 doses of treatment. This phenomenon is
likely due to a delayed reduction in bacterial load
and a sustained active immune response stimulated
by drug-resistant MTB [8]. Additionally, the
increase in HBD-1 could be linked to the hepato-
toxic effects of second-line antituberculosis drugs,
as similar dynamics in defensin production were
noted in contexts of increased liver enzymes, such
as in patients with liver cirrhosis and those with
hemorrhagic fever, according to studies by G. Kaltsa
et al. and O. Aksoy et al. [2, 9]. K. Kotoh et al.
research further supports this, showing a relation-
ship between hyperferritinemia and liver damage
via a macrophage-mediated mechanism [10].
Conversely, the observed decrease in IL-6 levels
among these patients suggests its role predominant-
ly in the initial phases of the immune response against
tuberculosis [22]. Moreover, as the pronounced
symptoms of intoxication and cachexia begin to abate
and metabolic normalisation commences around the
60-dose mark, there is a corresponding normalisation
in the production of immune system cationic pep-

tides, including HBD-1 and ferritin [ 13]. This aligns
with findings from X. Mao et al., where stimulation
of HBD-1 production through dietary supplementa-
tion of amino acids and trace elements enhanced
microbial resistance in an animal model [11].
Furthermore, D. Sharma et al. have highlighted
potential links between iron metabolism, particu-
larly ferritin, and the drug resistance of MTB [14].
The lack of significant differences in the levels of
HBD-1, ferritin and IL-6 between patients with
drug-susceptible and drug-resistant tuberculosis at
the outset of treatment suggests that drug resistance
in MTB does not inherently influence the severity
of tuberculosis inflammation nor the activity of the
anti-tuberculosis immune response initially. Howe-
ver, significantly elevated levels of HBD-1, ferritin
and IL-6 observed after 60 doses of treatment in
patients with drug-resistant tuberculosis compared
to those with drug-susceptible tuberculosis indicate
that drug resistance is associated with prolonged
bacterial load. This persistent bacterial presence
prolongs the engagement of the anti-tuberculosis
immune response, leading to sustained higher pro-
duction of these biomarkers over an extended period.

Conclusions

1. Patients with Drug-Susceptible Tuberculosis:
In patients with drug-susceptible tuberculosis, the
levels of HBD-1, ferritin and IL-6 decrease signifi-
cantly after 60 days of treatment. This decline cor-
responds with a reduction in clinical and radio-
graphic signs of tuberculosis and cessation of bacte-
rial excretion, suggesting effective bacterial clear-
ance and diminishing inflammation.

2. Patients with Drug-Resistant Tuberculosis:
Conversely, in patients with drug-resistant tuber-
culosis, there is an observed increase in the levels of

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/-indekuin ® N2 2 (57) ® 2024 11



OPUTTHAJIBHI TOCIIIDKEHHA / ORIGINAL RESEARCHES

HBD-1 and ferritin after 60 doses of treatment. This
pattern likely reflects a delayed reduction in bacte-
rial load and a prolonged, active immune response
due to less effective treatment regimens. Despite
this, IL-6 levels significantly decrease, which aligns
with its role in stimulating the early phases of the
immune response against tuberculosis.
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1XapKiBCbKUI HALiOHaNbHUI MeaUYHUIl yHiBepcuTeT
?BYKOBWHCbKUI fiepXaBHUI MeAUYHUI yHiBepcuTeT, YepHiBui

3anexHicTb piBHA B-neden3nny-1, GepuTuHy Ta IHTEpNenKiHy-6
Bifl CITeKTpa NiKapCbKOoi CTIWKOCTI 1 peXUMiB POTUTYOEPKYIbO3HOI
Teparmnii y XBopux Ha Ty6epKynbo3 nereHb

Mema pooomu — BcTaHOBUTH 3aJeKHICTD piBHS B-medensuny-1, deputnny Tta intepreiikiny-6 Bix
CIIEKTPa JIKAPChKOI CTIKOCTI I pesKUMIB IIPOTUTYOEPKYILO3HOI Teparrii y XBOPUX Ha TyGEpPKYJIbO3 JIET€Hb.

Mamepiaau ma memoou. Y jnociijxenss: Oysno 3anydeHo 100 xBopux Ha TYOEPKYJIbO3 JIETeHb, SIKUX
POBIIOJIINIIN Ha Bl TPYIH: 52 XBOPi Ha MeAUKAMEHTO3HO-UyTJUBUI TYOEPKY/Ib03 i 48 XBOPUX Ha JiKap-
CbKO-CTiHKMiT TyOEpKYJIb03 (TAIIEHTH 3 MHOKUHHOIO JTIKAPCHKOIO CTIHKICTIO (70 i30Hia3uIy Ta prdamiri-
IIMHY) i MPe-IUPOKOIO JIKApChKOIO CTifiKicTio (/10 i3oHiasuay, pudamiinuny ta dropxiHosioHis). Cran-
JapTHe 0OCTEKEHHsT XBOPHX Tiepesbadasio peHTreHorpadito opraHiB rpyAHOT KITKH, OC/IIKEHHS MOKPO-
TUHHST MiKDOCKOTIIYUHUM, MOJIEKYJISPHO-TEHETUYHUM Ta KYJBTYPaJTbHUMK MeToiaMu. /o/1aTKOBO BU3HAYA-
JII METOZIOM iIMyHO(EPMEHTHOTO aHami3y piBeHb PB-nedensuny-1, heputnny ta intepiaeiikiny-6 (1J1-6) y
KPOBI HaTIIE Ha TIoYaTKy JiKyBaHHs Ta yepes 60 aHiB. CraTrcTiaHy 06pOOKY JlaHUX BUKOHYBAJIHU 3a JIOI0-
MOTOIO TIPOrpaMHOro 3abe3nedyenns Statistica 8.0.

Pesyavmamu ma 062080penns. JloCiijkeHHs: MapKepiB y XBOPUX Ha MeIMKaMEHTO3HO-4YyTJIMBHUIA
TyGEPKYIbO3 BUSIBUJIO CTATUCTUYHO 3HAYYIIO BUIIT TIOKA3HUKH HA TIOYATKY JIKYBaHHSI TIOPIBHSIHO 3 TTOKa3-
HuKamu 1micst orpumantst 60 103: B-nedensun-1 (0 mo3 — (23,38 = 3,48) rir/ma, 60 mo3 — (11,83 = 2,30) rir/mun),
depurmn (0 103 — (117,47 £ 12,34) ur/mi, 60 mo3 — (85,74 £ 13,25) ur/mi), 1J1-6 (0 mo3 — (87,49 + 8,43) rir /™,
60 mo3 — (51,37 £ 5,15) nir/mn). TlopisusnHs piBas [JI-6 y XBopHX Ha XiMiOpe3MCTEHTHIIT TyOEpKyIbO3
BUSIBIJIO CTATUCTUYHO 3HAYYIO BUIMI MOKa3HWK Ha modarky JjikyBanus ((99,78 = 8,52) i (67,59 *
+ §8,28) nir/mur) BifmnoBinHo), s B-nedensuny-1 i pepurnny — vepes 60 103 JgikyBanus: fB-aedensun-1
(0 mo3 — (21,43 £ 4,39) ir/mu1, 60 103 — (30,69 * 5,06) rir/mun), bepurnn (0 103 — (105,13 = 8,72) nr/mu,
60 m03 — (153,43 = 20,29) Hr/mi).

Bucnosxu. Pisni B-nedensuty-1, dbepurnny ta L[JI-6 y XBOPHX Ha MEIMKAMEHTO3HO-IyTIUBUI TYOEpKy-
Jib03 uepe3 60 AHIB JIKyBaHHS CTaTMCTUYHO 3HAYYIIO 3HUXKYIOTBCS, IO CYITPOBOIXKYETHCS 3MEHIIIEHHSIM
KJTIHIKO-PEHTTEHOJIOTIYHIX BUSIBIB TYOEPKYIb0O3Y Ta MPUITHHEHHSIM OaKTepPIOBU/IJIEHHS. Y XBOPUX Ha JiKap-
CHKO-CTIHIKUI TyOepKy/b03 10 60 103 JIiKYBaHHS CIOCTEPIra€Thes IABUIIEHHS PiBHIB B-medensuny-1 ta
(dhepuTHHY, 1110, IMOBIPHO, TIOB’sI3aHO i3 3aIi3HEHHSIM 3HUKEHHS OaKTePia/IbHOIO HaBaHTAsKEHHSI Y TAKUX XBO-
PUX Ta MIPOJIOHTOBAHOIO0 AKTUBHOIO iMyHHOIO Biznosiyiio. [Iporte BmicT IJI-6 y 1IuX XBOPUX CTaTUCTHYHO 3HA-
YYIIIO 3HIKYETHC, 110, IMOBIPHO, TIOSICHIOETHCS THM, TIT0 TIepeBakHa poJib 1JI-6 — 11e cTuMyJIsIlig mo9aTKOBUX
a3z mporuTybepKyIbO3HOI IMYHHOI BiAOBI/L. BiiCyTHICTD CTATUCTUYHO 3HAYYINOI PISHUIII 32 JOCTIIKYBaHU-
MI MapKepaMy MiK TIAIliEHTaMK 3 MeIMKaMEeHTO3HO-U4YTIUBMM Ta JIKAPChKO-CTIHKUM TYOEpPKYIb030M Ha
[OYATKY JIKYBaHHsI CBIYUTD IIPO Te, 1[0 HASABHICTH JIKAPCHKOI CTIKOCTI y MiKoOaKkTepiil cama 110 cobi He
BIUIMBAE HA BUPA3HICTh TYOEPKYIHO3HOTO 3AMATIEHHS Ta AKTUBHICTD TIPOTHTYOEPKYTHO3HOT IMYHHOI Bi/IITOBIIi.

Kmouoei caosa: B-nedensun-1, dpepurun, 1JI-6, Ty6epKyIb03 3 MHOKUHHOIO JHKAPCHKOIO CTIHKICTIO,
TYOEPKYIHO3 3 MINPOKOIO JIKAPCHKOIO CTIHKICTIO.
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Secondary Prevention of Multifocal
Atherosclerosis Combined with Chronic
Obstructive Pulmonary Disease

The problem of secondary prevention of multifocal atherosclerosis (MAS) combined with chronic
obstructive pulmonary disecase (COPD), is a leading cause of death in the world. Therefore, the search for
drugs capable of affecting the destructive mechanisms underlying both MAS and COPD is an extremely
urgent problem today.

Objective — to reduce the risks of destabilization of atherosclerotic plaques by reducing the levels of
metallomatrix metalloproteases (MMP)-2 and MMP-9 in patients on MAS combined with COPD.

Materials and methods. The study included 62 men (68.1 = 4.2) years old with MAS. All patients with
MAS had clinical and functional signs of injury in coronary, cerebral and femoral vascular territories, 30 of
these patients (group MAS-2) additionally had clinical and functional signs of COPD (GOLD-2). The control
group (CG) consisted of 18 practically healthy men, aged (65.4 £ 3.7) years. Examination of the patients
included echocardiography, dopplerography of the vessels of the neck and arteries of the lower extremities,
determination of walking distance and ankle-brachial index, Holter ECG monitoring, spirography and
determination of MMP-2 and MMP-9 levels in blood. Patients of both groups were prescribed cilostazol
(50 mg twice a day) and GABA aminalon (250 mg twice a day) on the background of basic treatment. The
course of treatment lasted 16 weeks.

Results and discussion. During the initial examination of patients, MAS-2 group showed significantly
(p < 0.001) lower volumetric blood flow in the studied arteries, and significantly (p < 0.01) higher levels of
MMP-2 and MMP-9, as compared to CG, as well as with patients of the MAS-1 group. After 16 weeks of
treatment, with the addition of cilostazol and aminalon, the level of MMP in the blood significantly (p < 0.05)
decreased in both groups, in particular, in the MAS-2 group, in patients with the combined pathology of MAS
and COPD, a significant decrease was found MMP-2 by 23.6 % (p < 0.01), and MMP-9 by 12.1 % (p < 0.05).
Volumetric blood flow indicators increased significantly (p < 0.05) in all studied vascular territories, which
led to improvement in clinical manifestations of the disease — a decrease in the number of painful and painless
episodes of myocardial ischemia, and an increase in walking distance.

Conclusions. The use of a complex therapy of statins, cilostazol and GABA in patients with MAS combined
with COPD allows to reduce significantly the levels of MMP-2 and MMP-9, which ensures the stability of
atheromatous plaques and significantly improves blood supply in vascular territories with atherosclerotic
lesions.

Keywords
Chronic obstructive pulmonary disease, multifocal atherosclerosis, metalloproteases, volumetric blood flow.

hronic obstructive pulmonary disease (COPD) oxygen to all organs and tissues of the human body.
and multifocal atherosclerosis (MAS) are This circumstance determines the extreme urgency
chronic diseases that have in common the fact that of researching the peculiarities of the clinical mani-
they each have a negative effect on the supply of festations of their combination, taking into account
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the high dependence of the vital activity of the brain
and heart muscle on the supply of oxygen.

COPD is a heterogeneous disease, which today is
the third cause of death worldwide [2, 23], giving
way to cardiovascular pathology of atherosclerotic
origin. COPD is responsible for approximately three
million deaths and high global health costs [2, 23]. It
has been established that concomitant cardiovascular
diseases (CVD) significantly increase mortality
associated with COPD, with about 30 % of all COPD
patients dying as a result of cardiovascular manifesta-
tions [1, 13]. Currently, atherosclerosis is the leading
cause of cerebral circulation disorders, peripheral
artery disease, and coronary heart disease (CHD) [6,
10]. The most severe manifestation of atherosclerosis
is multifocal, or generalized atherosclerosis, with
simultaneous damage to two or more vascular terri-
tories, more often — coronary, cerebral, femoral.
Numerous clinical studies indicate a deterioration of
the course and an increase in mortality in the com-
bination of COPD and atherosclerosis [4, 14, 20].

One of the main reasons for the development of
cardiovascular complications and mortality is the
formation and destabilization of atherosclerotic
plaques (AP). As evidenced by numerous experi-
mental and clinical data, zinc-containing matrix
metalloproteases (MMPs) play a leading role in AP
destabilization [9, 16, 21]. It is known that patients
with a high frequency of repeated cardiovascular
events are characterized by an increase in the level
of MMP-2 and MMP-9in AP [17, 18, 21]. A direct
correlation between elevated levels of MMP-2 and
MMP-9 in the blood and the mortality of patients
with myocardial infarction was revealed [9, 12].

Numerous cross-sectional studies have reported
elevated MMP-9 levels in cohorts of patients with
COPD and the presence of an inverse relationship
between forced expiratory volume in 1 second
(FEV1) and serum MMP-2 levels [15]. In two estab-
lished cohorts of COPD patients, «<PIROMICS» and
«COPD Gene», elevated plasma MMP-9 concen-
trations were associated with COPD exacerbations.
High levels of MMP-9 were observed in both
cohorts with pronounced destructive changes in the
bronchopulmonary structure of the lungs [22].
Today, it is known that the leading role in the
destruction of the extracellular matrix belongs to
MMPs, whose activity leads to the remodeling of
the respiratory tract through cycles of damage and
restoration of the extracellular matrix, the formation
of pneumosclerosis and emphysema of the lungs [7,
22]. In addition, circulating levels of MMP-2 and
MMP-9 can be indicators of the effectiveness of
therapy in patients with CVD [12].

Considering the fact that COPD and MAS inde-
pendently of each other lead to an increase in MMP

levels, compared to their reference values, patients
with comorbid pathology (COPD + MAS) are at
risk of developing cardiovascular complications
associated with a significant increase in serum levels
of MMP-9 and destabilization of AP. Researchers
consider MMP-9 to be an independent predictor of
AP destabilization [22].

Clinical and experimental studies have shown
that antibiotics of the tetracycline group and statins
are really effective means of reducing the levels of
MMP-2 and MMP-9 and improving the course of
CVD and COPD. Thus, doxocycline was effective
in patients with acute myocardial infarction. In the
«TIP-TOP study», doxocycline reduced myocar-
dial infarct size and improved myocardial contractil-
ity in patients with ST-elevation acute myocardial
infarction and left ventricular dysfunction [3].

It is known that the long-term use of statins in
both COPD and atherosclerosis reduces mortality.
The results of a multi-ethnic, population-based
prospective study in which 5,280 patients partici-
pated showed that statin treatment reduces the
likelihood of developing both CHD and CVD in
general (by 14 and 23 %, respectively), and overall
mortality (by 18 %) [19]. Lu and others, found that
the use of statins in patients with COPD signifi-
cantly reduced all-cause and CVD-related mortal-
ity, as well as COPD exacerbations, while reducing
C-reactive protein (CRP) levels and the severity of
pulmonary hypertension [11].

These data were confirmed by the results of the
Copenhagen population-based study, which revealed
a decrease in CRP levels in the blood and the likeli-
hood of disease exacerbations in patients with
COPD and concomitant CVD while taking statins
[5]. According to the data of the multicenter clinical
study «<EASY-FIT», long-term use of atorvastatin
contributed to an increase in the thickness of the
fibrous cap and stability of AP, as well as a decrease
in the level of MMP-9 in patients with coronary
artery disease [8].

Giving credit to statins, their effect on MMP is
insufficiently effective, especially in patients with
multifocal atherosclerosis with damage to several
vascular territories.

Secondary prevention and simultaneous treat-
ment of COPD and MAC is a rather difficult prob-
lem of practical medicine, given the fact that the
main drugs used in the treatment of these diseases
have the opposite direction. Effects on beta-adren-
ergic receptors, long-term use of corticosteroids in
patients with MAC is undesirable, use of cholinoly-
tics, theophylline or double LAMA/LABA, or triple
therapy increase cardiovascular risk in patients with
COPD. Accumulated data from randomized con-
trolled trials based on the analysis of the end points
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of acute myocardial infarction and stroke showed
that combined COPD therapy is dangerous in
patients with atherosclerosis [24].

In recent years, there has been an active search for
drugs capable of controlling MMP levels. In our
opinion, medicinal products that can be used in pa-
tients with MAS and COPD should meet three main
requirements: first, they should not worsen the course
of these diseases (neither COPD nor atherosclerosis),
second, they should have a gerontological orientation,
taking into account the age of the patients, and third,
monitoring MMP-2 and MMP-9 levels.

Objective — to reduce the risks of destabilization
of atherosclerotic plaques by reducing the levels of
MMP-2 and MMP-9 in patients on multifocal ath-
erosclerosis combined with chronic obstructive
pulmonary disease.

Materials and methods

The study included 62 male patients, average age
(68.1 = 4.2) years with clinical manifestations of
MAS, among whom 30 had COPD manifestations.
The control group (CG) consisted of 18 practically
healthy men, comparable in age (65.4 + 3.7) years.
All patients with MAS had clinical manifestations
of intermittent claudication syndrome of atheroscle-
rotic genesis (stage I—II according to the Fontaine—
Pokrovsky classification). Patients with MAS were
divided into two groups. The group MAS-1 con-
sisted of 32 patients, 11 of whom had a history of
ischemic stroke, 21 had an acute myocardial infarc-
tion (MI). The group MAS-2 consisted of 30 pa-
tients with clinical signs of atherosclerotic enceph-
alopathy, of which 13 had a history of stroke, and
19 — MI. All patients of the group MAS-2 had
clinical and functional signs of COPD (GOLD-2,
moderate severity (FEV1 from 50 to 79 % of nor-
mal)). 11 and 9 patients had concomitant arterial
hypertension (AH), compensated diabetes mellitus
(DM) in 10 and 7, cigarette smoking — 9 and 28
(on average 1 pack/day), patients of groups MAS-1
and MAS-2, respectively. All patients before inclu-
sion in the study received information about the
nature of the study and signed an informed consent
to participate in the study.

Exclusion criteria were as follows: history of
hemorrhagic stroke, stroke up to 12 months before
inclusion in the study, life-threatening heart rhythm
disorders (ventricular, prolongation of the Q-T
interval), stage ITA heart failure and above (according
to the classification of M. Strazhesko—V. Vasilenko),
history of gastrointestinal or other bleeding, liver or
kidney failure (creatinine clearance < 25 ml/min),
uncontrolled hypertension, oncological diseases.

A general clinical examination was performed on
all patients; the level of MMP-2 and MMP-9 in

blood plasma was determined by enzyme immuno-
assay (ELISA). The ankle-brachial index (ABT) was
also determined. Using ultrasound-doppler (Hita-
chi, Aloka, AriettaS70 device), volume flow (FV)
and peak systolic velocity (PSV) parameters were
determined in the carotid — a. carotis interna (ACT),
arteries of the lower extremities — a. femoralis
communis (AFC) and a. tibialis posterior (ATP),
determined the degree of arterial stenosis. The number
and duration of episodes of myocardial ischemia (MT)
were determined with the help of Holter ECG
monitoring (HM ECG), (KHAI-MEDICA Cardio
Sens K device). Painless walking distance (PWD)
and maximum walking distance (MWD) and
cognitive function were determined.

In patients with COPD, research was carried out
by the method of spirography (spirograph) before
and after the use of bronchodilators to determine
the type of violation of lung ventilation and
bronchial patency; the degree and reversibility of
bronchial obstruction — narrowing of the bronchs,
which forms such phenomena as shortness of breath
and suffocation attack (RR — respiratory rate
(min'); TV — tidal volume (L); VC — vital capacity
of the lungs (%); RVi — inspiratory reserve volume
(L); RVe — expiratory reserve volume (L); RV —
residual volume; TLC — total lung capacity; FVC —
forced vital capacity of the lungs (L); FEV, — forced
expiratory volume in the first second (L); FEV,/
FVC, % — Typhno index (%); FEV,, ,; — Maximum
expiratory volume rate (L/s)).

Patients of both groups of MAS received basic
therapy, which included: acetylsalicylic acid (ASA),
angiotensin-converting enzyme inhibitors (ACEIs)
or angiotensin-II receptor blockers (ARB-II),
calcium antagonists, B-blockers and low doses of
diuretics (if necessary) and, necessarily, statins. In
addition, patients received cilostazol (50 mg twice
a day) and GABA aminalon (250 mg twice a day).
Patients in groups MAS-1 and MAS-2 were exa-
mined twice — before the appointment of additional
treatment and 16 weeks after. CG was examined only
during the initial examination. This study complied
with the ethical principles of the Helsinki Declaration
of the World Medical Association of Physicians
(revision 2008), ethical and moral requirements
according to the Order of the Ministry of Health of
Ukraine No. 281 dated November 1, 2000, including
anonymity, confidentiality and charity.

Statistical analysis of the data was performed
using the IBM SPSS program, version 23, R. The
normality of the distribution of the obtained data
was performed by the Shapiro—Wilk method. With
a normal distribution of data, the arithmetic mean
value of the indicator (M) and standard deviation
(= SD) were determined, when comparing the
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Table 1. Doppler ultrasound indicators in patients of both groups before and after treatment

MAS-1 (n = 32) MAS-2 (n = 30)
Arteries Measurements Co'lt?é group
(n=18) Before treatment After treatment  Before treatment  After treatment
ACI PSV,em/s 74.8 137.2 118.4 146.7 131.5
(62.7; 85.6) (98.3; 132.6)* (75.1;121.3)**  (125.6; 155.2)** (116.8; 143.6)*
FV, mL/min  246.5 183.5 218.7 154.2 179.9
(186.5; 256.2) (172.7; 231.4)** (181.4; 254.5)*  (149.5;177.8)***  (161.2; 210.4)*
AFC PSV, cm/s 72.4 (58.2;81.4) 76.2(62.8;83.3)* 72.8(54.2;96.7) 79.6 (69.2;87.7)* 73.4(66.8;83.2)
FV, mL/min  203.7 89.6 110.7 78.3 95.7
(167.4; 224.1) (72.7; 97 4)7 (87.4;132.6)**  (64.7; 83.8)7* 78.4; 115.3)**
ATP PSV, cm/s 478 81.4 69.3 82.5 73.8 (59.4; 82.1)**
(36.9; 62.4) (68.1; 96.5)* (53.8;95.9)** (73.4;97.6)*
FV,mL/min  12.4(8.7;13.7) 3.9 (3.1; 5.8)** 5.4 (5.1;7.7)*** 3.4 (3.1;5.0)* 4.7 (3.5; 6.8)***

Note. the difference in the values of the indicator compared to CG is significant: #p < 0.05; #p < 0.01; ##p < 0.001; the dynamics of the indicator

during treatment is reliable: * p < 0.05; **p < 0.01; ***p < 0.001.

Table 2. Levels of MMP-2 and MMP-9 in patients of both groups before and after treatment

Groups of patients

MMP-2, CU/mg protein

MMP-9, CU/mg protein

Control group (n = 18)

0.109 (0.08; 0.113)

0.110 (0.09; 0.112)

MAS-1 (n = 32) Before treatment 0.169 (0.154; 0.192)* 0.178 (0.159; 0.187)*
After treatment 0.124 (0.118; 0.156)7** 0.155 (0.137; 0.172)**
MAS-2 (n = 30) Before treatment 0.182 (0.163; 0.198)* 0.207 (0.178; 0.224)*

After treatment

0.139 (0.113; 0.149)***

0.182 (0.169; 0.197)***

Note. The difference in the values of the indicator compared to CG is significant: #p < 0.05; #p < 0.01; ##p < 0.001; the dynamics of the indicator

during treatment is reliable: * p < 0.05; **p < 0.01; ***< 0.001.

values, the Student’s t-test was used. When the data
distribution was different from the normal distribution,
the Wilcoxon test was used, the median, first and third
quartiles (Me (Q1; Q3)) were calculated, when
comparing the values, the method of paired samples
was used, x2 was also used; univariate analysis of
variance. The difference between the data samples
was considered reliable at p < 0.05.

Results and discussion

All patients included in the study had intermit-
tent claudication. Clinically, it was manifested by
heaviness in the lower limbs, the need to stop while
walking; instrumentally, this was confirmed by the
determination of the ABI, which in the group
MAS-1 was (0.68 = 0.07), and in the group
MAS-2 — (0.65 + 0.08), while in the control group —
(0.91 £ 0.07). The lack of difference between the
ABI values in the MAS-1 and MAS-2 groups
indicates a comparable lesion of the arteries of the
lower extremities in patients of these groups.

During the Doppler examination in patients of
both groups of MAS, APs were detected in all
studied vessels (ACI, AFC, ATP) with a narrowing
of their lumen from 25 to 74 %. APs with signs of
their instability [14] were detected in the carotid
and lower limb arteries in patients of both groups:
in ACI —in 68.5and 76.4 %, in AFC — in 73.4 and

78.9 % of patients, respectively, of MAS-1 and
MAS-2 groups.

In patients of both groups, the indicators of
volumetric blood flow in the examined arteries were
significantly (p < 0.05) lower, compared to the
control group (Table 1). All patients had intermit-
tent claudacion, first of all, FV indicators in the
arteries of the lower extremities pay attention to
themselves. So, before the treatment, the FV in the
MAS-1 and MAS-2 groups were lower than in the
control group, in all studied vessels: in AFC by 2.3
and 2.6 times (p < 0.001), in ATP — by 3.2 and
3.6 times (p < 0.001), in ACI — by 1.3 and 1.6 times
(p <0.001), respectively. More significant changes
in volume blood flow in the MAS-2 group may be
due to the presence of COPD.

Determination of the initial level of MMP in both
groups of MAS also differed significantly (p < 0.05)
compared to CG (Table 2). It is noteworthy that in
the MAS-1 group the levels of MMP-2 and MMP-9
were significantly (p < 0.01) higher by 1.5 and
1.6 times (p < 0.01) compared to the control group.
While in the MAS-2 group: the level of MMP-2 was
1.7 times (p < 0.01), and MMP-9 was 1.9 times
(p < 0.01) higher, compared from CG. The data
obtained by us coincide with the data of the litera-
ture [12, 15, 22], which once again confirms the
dependence of the MMP level, especially MMP-9,
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Table 3. Spirography indicators in patients of the MAS-2 group (n = 30) before and after treatment

Before treatment After treatment
Measurements Proper

Abs. % Abs. %
RR, min! 14.00 + 3.12 16.00 + 2.16
TV,L 0.92 +0.08 0.94 £0.05
MV, L 12.86 + 3.17 14.96 + 2.14
VC, L 3.80£0.11 35+0.13 82.10 + 1.26 3.6 £0.27 87.43 +4.72
RVi, L 1.43 +0.07 1.28 £ 0.08
RVe, L 1.22 +0.03 1.19 + 0.06
RV 0.76 £ 0.04 0.90 £ 0.08 152.50 £ 12.71 0.82 £0.06 161.2 + 13.52
TLC 4.56 £ 1.27 4.85 £ 0.56 106.40 = 9.73 474 £0.26 103.23 £ 9.85
FVC, L 3.90 =£0.28 4.06 = 1.02 104.10 £ 10.20 4.04 +0.52 102.15+9.75
FEV, L 3.24 +0.08 2.24 £0.31 69.10 = 5.31 2.65+0.32 75.12 + 4.54
FEV,/FVC, % 55.20 + 4.72 62.61 = 5.43
FEV,;, L/s 6.39 £ 1.32 254 +£0.18 71.0 £ 6.27 3.73 £0.42 82.6 £ 5.32
FEV,, L/s 4.81 £0.31 247 £0.22 51.3+£4.17 358 +0.72 56.7 +2.72
FEV,, L/s 2.53£0.17 22+0.12 34.4£235 3.11£0.26 51.6 +3.72

Note. Test with salbutamol: increase FEV, (6.0 + 3.2) %.

on the presence of COPD and destructive changes
in the bronchopulmonary structure of the lungs.
Also, significantly higher levels of MMP-2 and
MMP-9 in MAS groups, compared to CG, are associ-
ated with a high risk of recurrent MI or death from
MT and instability of atherosclerotic plaque and degree
of arterial stenosis in patients with CHD [9, 16].
Another aggravating factor in patients of the
MAS group, in particular in the MAS-2 group, is
the presence of COPD. As can be seen from Table 3,
the spirometry data improved, however, did not
significantly change in the patients of the MAS-2

300
250 246.5
218.7*
200 183.5%
7
150
100
50
12.4¢## 3.9 5./1***
0
MAS-1
W CG-aCl 1 aClI Before treatment
= CG-aFC JaFC Before treatment
B CG-aTP W aTP Before treatment

group after the treatment and corresponded to the
GOLD-2.

After the treatment with the addition of cilostazol
and GABA based on taking statins in patients of
both groups of MAS, an improvement in the clinical
picture was observed (reduction of pain sensations,
paresthesias, numbness in the lower limbs when
walking), which was confirmed by doppler. As
a result of the treatment for 16 weeks, the volume
blood flow indicators increased compared to the
initial indicators (Figure). Thus, in the arteries of
the lower extremities of patients of the MAS-1 and

246.5

179.9*
154.2%#%

o

12'4##3
i:sal]

3.4 4T

MAS-2

M aClI After treatment
OaFC After treatment
W aTP After treatment

Figure. Indicators of volumetric blood flow in patients of both groups of MAS before and after treatment

The difference in the values of the indicator compared to CG: #p < 0.05; #p < 0.01; ##p < 0.001; the dynamics of the indicator during treatment

is reliable: *p < 0.05; **p < 0.01; ***p < 0.001.
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MAS-2 groups, the volumetric blood flow signifi-
cantly increased, respectively: in ATP — by 38.4 and
38.2 %, in AFC — by 23.5 and 22.2 % (p < 0.001 in
all cases). The dynamics of Doppler indicators cor-
responded to an increase (p < 0.01) in the walking
distance in patients of both groups: PWD — by
54.2 % in the MAS-1 group and by 49.4 % in the
MAS-2 group, and MWD, by 41.7 and 42.1 %,
respectively.

Volumetric blood flow in the carotid arteries also
increased (p < 0.05) in patients of both groups: in
the MAS-1 group by 19.2 %, and in the MAS-2
group by 16.7 %. Against this background, an
improvement in cognitive function was observed, in
particular memory and attention. The frequency of
episodes of myocardial ischemia (EMTI) decreased
(p < 0.05), both painful (PEMI) and painless
(PIEMI) in both groups: in the MAS-1 by 15.4 and
14.6 %, and in the MAS-2 group by 13.2 and 12.8 %,
respectively.

After the treatment, a positive dynamics of MMP
was observed (see Table 2) in both groups of MAS:
a significant decrease of MMP-2 (p < 0.01) — by
26.6 and 23.6 % and MMP-9 (p < 0.05) — by 12.9
and 12.1 %, respectively, in groups MAS-1 and
MAS-2. Taking into account the known data from
the literature regarding the existence of a positive
relationship between the decrease in the activity of
MMP-2 and MMP-9 and the stabilization of blood
pressure and the reduction of the risk of repeated
cardiovascular events, the dynamics of MMP under
the influence of the combined treatment that we
found indicate its positive effect not only on clinical
manifestations and hemodynamic indicators, but
also on AP stabilization [9, 16, 21].

Thus, the problem of treatment and secondary
prevention of the combination of two diseases that
are among the top three causes of mortality in the
world — MAS and COPD, is caused by the confron-
tation of the mechanism of action of the main drugs
used to treat these diseases. Moreover, this largely
explains the high morbidity and mortality of patients
who have a combination of MAS and COPD, which
is significantly higher than mortality in patients with
one pathology, monopathology — MAS or COPD.

The work presented by us is aimed at finding
drugs capable of affecting the destructive mecha-

The author declares that he has no conflict of interest.

nisms underlying both MAS and COPD. Numerous
studies [7, 15, 17, 18, 21, 22] testify to the leading
role of MMP in the development of destructive
changes of both the bronchopulmonary system in
patients with COPD and vascular atherosclerotic
lesions of the arterial territories in patients with
MAS. For this purpose, we used a combination of
statins with cilostazol and aminalon.

Our studies have shown that a 16-week course of
the combination of the above-mentioned drugs
against the background of basic treatment leads to a
significant decrease in plasma levels of MMP-2 and
MMP-9, both in patients with isolated MAS and in
patients with combined pathology of MAS and
COPD. The specified dynamics of MMP was
observed against the background of a significant
decrease in the frequency of occurrence of PEMI and
PIEMI, improvement of hemodynamic indicators, in
particular, increase of volume blood flow indicators
in the studied arteries, clinical reduction of COPD
manifestations, reduction of intermittent claudica-
tion and improvement of cognitive functions.

Conclusions

1. In patients with the combined pathology of
MAS and COPD, the level of MMP-2 and MMP-9
in blood plasma exceeded their levels in the group
of MAS patients by 7.7 and 16.3 % (in both cases;
p < 0.05) and 1.7 and 1.9 times (in both cases;
p < 0.01), respectively, compared to the reference
values of these indicators, despite long-term basic
therapy.

2. In patients with the combined pathology of
MAS and COPD adding to the standard therapy
cilostazol and aminalon contributes to a significant
reduction of MMP-2 and MMP-9 by 23.6 %
(p<0.01)and 12.1 % (p < 0.05 ), respectively.

3. Under the influence of complex treatment with
the addition of cilostazol and GABA in patients with
MAS combined with COPD, a significant increase
in volume blood flow in femoral arteries was
observed (in AFC by 22.2 %; p < 0.01; in ATP by
38.2 %; p < 0.001) and cerebral (in ACI by 16.7 %;
p <0.05) territories, as well as a decrease (p <0.01)
in the manifestations of intermittent lameness and
the number of painful and painless episodes of myo-
cardial ischemia.

Funding sources. The execution of this study and the writing of the manuscript were accomplished without external funding.

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/-indekuin ® N2 2 (57) ® 2024 19



OPUTTHAJIBHI TOCIIIDKEHHA / ORIGINAL RESEARCHES

References

1.

10.

11.

12.

13.

Badimon L, Padré T, Vilahur G. Atherosclerosis, platelets and
thrombosis in acute ischaemic heart disease. Eur Heart J Acute
Cardiovasc Care. 2012 Apr;1(1):60-74.
doi: 10.1177 /2048872612441582. PMCID: PMC3760546.
Brassington K, Selemidis S, Bozinovski S, Vlahos R. Chronic
obstructive pulmonary disease and atherosclerosis: common
mechanisms and novel therapeutics. Clin Sci (Lond). 2022 Mar
31;136(6):405-23. doi: 10.1042,/CS20210835. PMID: 35319068;
PMCID: PMC8968302.

Cerisano G, Buonamici P, Valenti R, et al. Early short-term
doxycycline therapy in patients with acute myocardial infarc-
tion and left ventricular dysfunction to prevent the ominous
progression to adverse remodelling: the TIPTOP trial. Eur
Heart J. 2014 Jan;35(3):184-91. doi: 10.1093 /eurheartj/eht420.
Epub 2013 Oct 8. PMID: 24104875.

Chandra D, Gupta A, Strollo PJ Jr, et al. Airflow limitation and
endothelial dysfunction. Unrelated and Independent Predictors
of Atherosclerosis. Am J Respir Crit Care Med. 2016;194(1):38-
47. doi: 10.1164/rcecm.201510-20930C. PMID: 26771278,
PMCID: PMC4960631.

Damkjer M, Hékansson K, Kallemose T, Ulrik CS, Godtfred-
sen N. Statins in High-Risk Chronic Obstructive Pulmonary
Disease Outpatients: No Impact on Time to First Exacerbation
and All-Cause Mortality — The STATUETTE Cohort Study.
Int J Chron Obstruct Pulmon Dis. 2021 Mar 5;16:579-589.
doi: 10.2147/COPD.S296472. Erratum in: Int ] Chron Obstruct
Pulmon Dis. 2021 Aug 19;16:2393-2395. PMID: 33707941;
PMCID: PMC7943323.

Fan J, Watanabe T. Atherosclerosis: Known and unknown.
Pathol Int. 2022 Mar;72(3):151-60. doi: 10.1111/pin.13202.
Epub 2022 Jan 25. PMID: 35076127.

Houghton AM. Matrix metalloproteinases in destructive lung
disease. Matrix Biol. 2015 May-Jul;44-46:167-74. doi: 10.1016/j.
matbio.2015.02.002. Epub 2015 Feb 14. PMID: 25686691.

Komukai K, Kubo T, Kitabata H, Matsuo Y, Ozaki Y, Takarada S,
et al. Effect of atorvastatin therapy on fibrous cap thickness in
coronary atherosclerotic plaque as assessed by optical coherence
tomography: the EASY-FIT study. ] Am Coll Cardiol. 2014
Dec 2;64(21):2207-17. doi: 10.1016/j.jacc.2014.08.045. Epub
2014 Nov 24. PMID: 25456755.

Lahdentausta L, Leskeld J, Winkelmann A et al. Serum MMP-9
diagnostics, prognostics, and activation in acute coronary
syndrome and its recurrence. J Cardiovasc Transl Res. 2018
Jun;11(3):210-20. doi: 10.1007/s12265-018-9789-x. Epub 2018
Jan 18. PMID: 29349668; PMCID: PMC5974001.

Libby P. The changing landscape of atherosclerosis. Nature.
2021 Apr;592(7855):524-33. doi: 10.1038/s41586-021-03392-8.
Epub 2021 Apr 21. PMID: 33883728.

Lu Y, Chang R, Yao J, Xu X, Teng Y, Cheng N. Effectiveness of
long-term using statins in COPD — a network meta-analysis.
Respir Res. 2019 Jan 23;20(1):17. doi: 10.1186/s12931-019-
0984-3. PMID: 30674312; PMCID: PMC6343315.

Mashaqi S, Mansour HM, Alameddin H, et al. Matrix metal-
loproteinase-9 as a messenger in the cross talk between obst-
ructive sleep apnea and comorbid systemic hypertension, cardi-
ac remodeling, and ischemic stroke: a literature review. J Clin
Sleep Med. 2021 Mar 1;17(3):567-91. doi: 10.5664/jcsm.8928.
PMID: 33108267, PMCID: PMC7927322.

Morgan AD, Zakeri R, Quint JK. Defining the relationship

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

between COPD and CVD: what are the implications for clinical
practice? Ther Adv Respir Dis. 2018 Jan-Dec;12:
1753465817750524.  doi:  10.1177/1753465817750524.
PMID: 29355081; PMCID: PMC5937157.

Morgan AD, Zakeri R, Quint JK. Defining the relationship
between COPD and CVD: what are the implications for clini-
cal practice? Ther Adv Respir Dis. 2018 Jan-Dec;12:
1753465817750524.  doi:  10.1177/1753465817750524.
PMID: 9355081.

Navratilova Z, Kolek V, Petrek M. Matrix Metalloproteinases
and Their Inhibitors in Chronic Obstructive Pulmonary Disease.
Arch Tmmunol Ther Exp (Warsz). 2016 Jun;64(3):177-93.
doi:  10.1007/s00005-015-0375-5. Epub 2015 Nov 26.
PMID: 26611761.

Olejarz W, Lacheta D, Kubiak-Tomaszewska G. Matrix metal-
loproteinases as biomarkers of atherosclerotic plaque instability.
Int J Mol Sci. 2020 May 31;21(11):3946. doi: 10.3390/
ijms21113946. PMID: 32486345, PMCID: PMC7313469.

Picano E, Paterni M. Ultrasound tissue characterization of vul-
nerable atherosclerotic plaque. Int J Mol Sci. 2015 May 5;
16(5):10121-33. doi: 10.3390/ijms160510121. PMID: 25950760;
PMCID: PMC4463636.

Spacek M, Zemanek D, Hutyra M, Sluka M, Taborsky M.
Vulnerable atherosclerotic plaque - a review of current concepts
and advanced imaging. Biomed Pap Med Fac Univ Palacky
Olomouc Czech Repub. 2018 Mar;162(1):10-7. doi: 10.5507/
bp.2018.004. Epub 2018 Feb 21. PMID: 29467545.

Talbot D, Delaney JAC, Sandfort V, Herrington DM, McClel-
land RL. Importance of the lipid-related pathways in the
association between statins, mortality, and cardiovascular di-
sease risk: The Multi-Ethnic Study of Atherosclerosis. Pharma-
coepidemiol Drug Saf. 2018 Apr;27(4):365-72. doi: 10.1002/
pds.4393. Epub 2018 Feb 6. PMID: 29405501;
PMCID: PMC5937846.

Topsakal R, Kalay N, Ozdogru I, et al. Effects of chronic
obstructive pulmonary disease on coronary atherosclerosis.
Heart Vessels. 2009 May;24(3):164-8. doi: 10.1007 /s00380-008-
1103-4. Epub 2009 May 24. PMID: 19466515.

Wang X, Khalil RA. Matrix metalloproteinases, vascular remo-
deling, and vascular disease. Adv Pharmacol. 2018;81:241-330.
doi:  10.1016/bs.apha.2017.08.002. Epub 2017 Sep 19.
PMID: 29310800; PMCID: PMC5765875.

Wells JM, Parker MM, Oster RA, et al. Elevated circulating
MMP-9 is linked to increased COPD exacerbation risk in
SPIROMICS and COPDGene. JCI Insight. 2018 Nov 15;3(22):
e123614. doi: 10.1172/jci.insight.123614. PMID: 30429371;
PMCID: PMC6302944.

World Health Organization (2020) The top 10 causes of death:
World Health Organization. https://www.who.int/news-room/
fact-sheets/detail /the-top-10-causes-of-death [ Google Scholar].
Yang M, Li Y, Jiang Y, Guo S, He JQ, Sin DD. Combination
therapy with long-acting bronchodilators and the risk of major
adverse cardiovascular events in patients with COPD: a
systematic review and meta-analysis. Eur Respir J. 2023 Feb 9;
61(2):2200302. doi: 10.1183/13993003.00302-2022.
PMID: 36137586.

20

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopo6u, BI/N-indekuin ® Ne 2 (57) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

B.I. Jinzory6', B.I. NMetpeHko?, 0.M. CaBuyk? O.I. KynunHcbka®?, T.M. Mouak?, 0.B. lonuHHa?,
JILA. Ky3bmenko?, B.-C.M. Taniv?, [.C. Hogik!

'HauioHanbHuit megnynuit yHisepcutet imeHi 0.0. boromonsus, Kuis
2 HHU, «IHcTuTyT Gionorii Ta MeauumHuy Kuicbkoro HalioHanbHoro yHiBepcuteTy imeHi Tapaca LUesuenka, Kuis
3 1Y «HauioHanbHuit HaykoBwii LeHTp iMeHi akag. M.[. Crpaxecka HAMH Ykpainuy, Kuis

BropunHa mpodinakTuka MynbTudoKanbHOTO aTepOCKIepo3y,
TIOEAHAHOTO 13 XPOHIYHUM 0OCTPYKTUBHUM 3aXBOPIOBAHHAM JlereHb

ITpobaema BropuHHOI poditakTuky MyasTrokaabHoro arepockieposy (MAC), moeaHaHoro 3 xpo-
HiYHUM 0OCTPYKTHBHIM 3axBopioBaHst Jierenb (XO3J1), € 0[HIE€I0 3 0CHOBHUX IPUYNH CMEPTHOCTI B CBITI.
Tomy ToIIyK JIKapChKUX 3acO6iB, 37IaTHUX BILIMBATU HA JECTPYKTUBHI MEXaHi3MHU, 1110 JIeKaTh B OCHOBI SIK
MAC, tak i XO3JI, € akTya/IbHOI0O TIPOBIEMOTO.

Mema po6omu — 3uu3uTH PU3KK jectabinizaliii aTepoCKIePOTHYHUX OJISIIIOK 32 PAXYHOK 3MEHITIEHHST
piBuA maTpukcHnx Metasonporead (MMII) 219 y marnienris i3 MAC y noeananni 3 XO3J1.

Mamepianu ma memoou. Y pociimxenns 6yno sanydero 62 uososikis i3 MAC. Cepenniil Bik —
(68,1 + 4,2) poky. ¥Yci narieHTn MaJim KJIiHIYHI Ta DYHKIIOHAIBHI O3HAKM BPasKeHHS KOPOHAPHOTO, Tiepeb-
pasibHOro Ta (heMopaIbHOro cyaAnHHNX Oaceiinis, 30 i3 Hux (rpyna MAC-2) — kiiniuni Ta ¢pyHKIIOHAIbHI
osHakn XO3JI (GOLD-2), 32 (rpyma MAC-1) — ne manm o3aak XOJ3JI. Kontpomsny rpymy (KI') yTBO-
pwin 18 npakTuyHo 310poBUX Y0I0BiKiB. Cepeaniii Bik — (65,4 + 3,7) poky. O6¢cTeKeHHS MAIiEHTIB Tepe/-
Gauasio poBeIeH st exokapaiorpadii, romieporpadii cyAuH 1Kl Ta apTepiil HUJKHIX KiHITIBOK, BUSHAYEHHS
JCTaHIIIl XOAbOM Ta KiCTOYKOBO-ILIEUOBOTO 1HAEKCY, XOJTEPiBChbKe MOHITOPYBaHHS €JIEKTPOKAPIiorpaMu,
criporpadito Ta Bustnadenns piast MMII-2 ta MMII-9 y rrasmi kposi. [Tartientam 060x rpyi Ha 1711 6a30-
BOTO JIIKYyBaHHS IpU3HaYajy 1urocta3on (50 Mr asivi Ha 706y) Ta mpenapar y-aMiHOMACISIHOI KUCJIOTH
aminasioH (250 mr aBiui Ha 100y ). Kypc sikyBanHs TpuBaB 16 THiK.

Pesyavmamu ma o6z06openns. Ilpu nepsunHoMy obcTexenHi narieHtis xsopi rpynu MAC-2 maim
craructiyno 3uagdymo (p < 0,001) kYl MOKa3HUKN 06’€MHOTO KPOBOTOKY B JIOCJI/KYBAHUX apTepisiX i
cratuctryno 3uauyio (p < 0,01) sumi piBai MMII-2 ta MMII-9 nopisasino 3 KI' Ta XBopuMu TpyIu
MAC-1. [icas 16-TrkHEBOTO JIIKYBAHHS 3 JIOABAHHAM ITUJIOCTA30Ty i aMinajoHy BMicT y kpoBi MMII
cratuctuyHo 3Hauyo (p < 0,05) suusuBes B 000X rpymnax, s3okpema B rpyii MAC-2 pisenb MMII-2 — Ha
23,6 % (p <0,01), piseb MMII-9 — na 12,1 % (p < 0,05). [TokazHuKH 06’€MHOTO KPOBOTOKY CTATUCTUYHO
sHauymio (p < 0,05) 36iabIIMIKCA B YCIX JOCAIIKYBAHUX CYAMHHUX OaceiiHax, 110 CIPUSLIO TIOJIIIIIEHHIO
KJIHIYHUX BUSIBIB 3aXBOPIOBAHHS — 3MEHIIIEHHIO KIIBKOCTI H0JIbOBUX Ta 0€300JIb0BUX €I30/iB imeMil Mio-
Kap/1a, 301/IbIIeH s AUCTAHIT XOAbOMU.

Bucnoexu. 3acTocyBaHHS KOMIIEKCHOI Tepartil (CTaTHHIB, IUJI0CTA30JTy Ta Y-aMiHOMACISHOI KACJIOTH )
y xBopux Ha MAC y noeananni 3 XO3JI mae 3Mory cTaTUCTUYHO 3HAYYIIO 3HU3UTHU PiBeHb MMII-2
i MMII-9, 1o 3abe3mnedye cTabiTbHICTh AaTEPOMATO3HIX OJISIIIIOK Ta 3HAYHO MOJIIIITY€E KPOBOIIOCTAYAHHS B
CY/IMHHUX OaceiiHax 3 aTePOCKIEPOTHYHIM YPasKEHHSIM.

Kntouoei caosa: xpouiure 0OCTPYKTUBHE 3aXBOPIOBAHHS JIETEHb, MYJIBTU(OKAILHUN aTePOCKIEPO3,
MeTaJIonpoTeasu, 06’ EMHUI KPOBOTIK.
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Briins aHTMpETPOBIPYCHOI Tepartii
Ha mnepebir BEB-aconinosanux nimdom

Mema po6omu — BU3HAYNTH BILIMB aHTUPeTpoBipycHOI Teparii (APT) Ha mepebir iMdoM, iHIyKOBaHIX
Bipycom Emmreiina—bapp (BED), B indikoBanux Bipycom imynozaedinuty moanan (BLJT) mamienTis.

Mamepiaau ma memoou. TIpoBeieHO aHATI3 KIIHIKO-€ITiIeMIOIOTIYHIX, JTaOOPATOPHHUX 1 CEPOTIOTIUHITX
MoKa3HuKiB 57 xBopux Ha BIJI i3 KJIiHiKO-1a60paTOPHUM MiATBEP/KEHHSIM HasiBHOCTI Ko-iHbikyBanHs BEB.
[MarmienTiB posnoximuig Ha ABi rpynu: ocHoBHy — 9 natientis i3 gimMmbomamu (66,7 % i3 nux orpumysanu APT
6e3 ToeHaHHA i3 XIMIOTeparieo MPOTHITY XJIMHHIME IIUTOCTATHYHUMH TTperapatamu, pernta APT we orpumy-
BaJin), KOHTPOJIbHY — 48 XBOpHX 6€3 HOBOYTBOPEHb.

Pesynvmamu ma 062060penns. Jlns oninku ebexrusrocti APT y mikysanni mimcdowm, innykosanux BEDB,
MTPOAHATI30BAHO 3araTbHOKJIIIHIYHI, IMYHOJIOTIYHI Ta BipyCOJIOTIUHI TTOKa3HUKHW XBOPUX Ha MOYATKY CIIoCTepe-
JKeHHs Ta yepe3 6 Mmic Teparmii. ¥ xBopux i3 BEB-acoriiioBanumu jimpomamu, siki orpumysaiun APT, 3apee-
cTpoBaHo 30iabieHHs KinbkocTi CD4*-imMbonuTis, 3MeHIeHHs BipycHOTro HaBanTaxenHus BLJI, nigsuieHHs
piBHs remorio6iny (p < 0,05), a TakoK CyTTEBe 3HMIKEHHs BipycHoro HaBanTtaxkertss BEB (p < 0,01), y xBo-
pux i3 BEB-acomiiioBanumu mimbomamu, gki ve orpumyBain APT, — nogasnbiie 3mentenHd Kimbkocti CD4 -
giMdoruTiB 1 miABUIIEHHS BipycHOTO HaBaHTakeHHsT BED. HaBezeno sBa KJIiHIYHNX BUIIAJKH, B OTHOMY 3
HUX MaIli€EHTKAa OTPUMYBaJa MajgiaTuBHY XimioTepariio 3a cxemoio CHOP, ase ne orpumyBana APT y 38'a3Ky
3 KaTeropuyHOIO Bi/IMOBOIO Yepe3 MOTaHy MepeHOCHICTh IIPeraparis, B iHINOMY BUIAJIKY IMalliEHT OTPUMYBaB
APT 6e3 npuitoMy IPOTUITYXJIUHHUX [[ATOCTATHYHUX MTPENAPATIB Yepe3 KATETOPUIHY BiJIMOBY.

Bucnoerxu. 3a pesyibraTaMy [IPOBEJACHUX JIOCTIKEHb YCTaHOBIEHO, 1110 3actocyBanHs APT y xBopux i3
BEDB-acomiitoBaammu jiMmoMamMu CIIPUSIIO He JIUIITE TTOJITIIIEHHI0 OCHOBHUX TTOKA3HWKIB, XapaKTePHUX JIJIsT
BLJI, a it cyrreBOMy 3MeHIneHHIO BipycHoro HaBaHTaxkeHHsI BED (p < 0,01). /[uramika ocHOBHUX iMyHOJIOTI4-
HUX 1 BIPYCOJIOTIUHNX TOKa3HUKIB y xBopux 3 BEDB-acomiftoBanumu siMmdomamu, ski ve orpumysaimn APT,
OyJ1a HeraTUBHOIO, IIPO IO CBIUMJIO MOJabIle 3MeHIIeHHs KiibKocTi CD4*-1iMMOIKTIB 1 11 BUIIEHHS BipyC-
noro HaBanTtakenus: BED. [3 HaBegeHNX KIIHIYHMX BUNAIKIB MOKHA 3pOOUTH BUCHOBOK, 110 CBOCYACHE [IPU-
snauentst APT xBopum i3 BEB-acoriiioBanumu jiimpomMamut € BaXKJIMBUM THCTPYMEHTOM TePaltii, sika He JINIIe
CTIpUSE TO3UTUBHUM IMYHOJIOTIYHUM i BipycosorivauM 3MiraM ripu BlJI-indexrtii, a it BsimBae Ha SKicTh i
TpUBATICTh KNUTTS XBopux i3 BEB-acomiitoBarmmu gimbomamm.

Knto4osi cnosa
BIJl-indekuis, Enwteiina—bapp BipycHa iHdekuin, BEb-acouiiosaHi nimbomu, aHTMpeTpoBipycHa Tepanis.

prOI[OBH{ GararboX POKiB emigemiss indexiii,
CIIPUYNHEHOI BipycoM iMyHOAepIITUTY JITOIN-
Hu (BLJI), B Ykpaini € onHieto 3 HAUTSKYUX cepery
kpain Cxianoi €Bpornu. 3a CTaTUCTUIHIME TaHUMH,
Ykpaina nocigae apyre miciie B Cxigniit €Bpormi ta
Hentpanbriit A3ii 3a KiJIbKiCTIO JITOJIEH, SIKi JKUBYTh
i3 BIUI (JIKB). 3rigao 3 odimiitHuMu naHUMHA
Hentpy rpomancekoro 3mopos’ss MOJ3 Ykpainu
cranoM Ha 01.07.2023 p. y 3axjgagax OXOPOHHU

3II0POB’s T1i/I MEANYHUM HarsiioM riepebyBaso 158
308 JIJKB, 1o cranosuts 386,1 na 100 tuc. nace-
Jgenns [1].

MogpenoBaHHg TEHJIEHIIIH, SIKe JEMOHCTPYE I10-
Jasbiie 30LIbIICHHs 3aXBOPIOBAHOCTI Ha CUHIPOM
nHabyroro imyHozedirury (CHI/) i cMmeprHOCTI B
VYkpaini Ta 30kpeMa B JIHIIponeTpoBebKiil obmaci,
BiZloOpasKye 3pocTaHHs 3aXBOPIOBAHOCTI Ha OIIOPTY-
HicTraHi iHdeKIi Ta cMepTHOCTI Bift 11X XBopoO [11].

© 2024 Asmopu. OnybnikosaHo Ha ymosax niyeH3ii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license

22 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopo6u, BI/N-indekuin ® Ne 2 (57) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

[IpoBimmy poJb cepes OMOPTYHICTUYHUX iH(eKITiT
BiZIITPAIOTh TePIIeCBipyCHI iH(EKIIii, 30KpemMa Bipyc
Enmrreitna—bapp (BEDB) [12]. 3a nanumu BeecsiT-
HbBOI Oprafisailii OXOpOHM 37I0POB’sl, HaBeIECHNMH Ha
odimiitHomy web-caiiti, 6;m3bpk0 97 % BlJI-nosu-
TUBHUX OCI6 MaioTh CeposIoTiuHi Mapkepu iH}iKy-
Banusg BED. Ko-indikysanng BED snaumno migsu-
HIYE PU3UK PO3BUTKY 3JIOSIKICHUX HOBOYTBOPEHB Y
BIJI-indikoBanux oci6 MOPIBHAHO i3 3arajbHOIO
nomyJisitieo [4, 12]. Yeranosneno, o 20—30 % ypa-
JKeHb lenTpasibioi nepBoBoi cuctemu (LTHC) y marti-
entiB 31 CHI/I 3a nanmmu MmopdooriaHoro A0CTiI-
JKeHHs punafae Ha mepsunmy jgiMgomy (11J1) [THC
(npubIM3HO TIOJIOBUHA 3 HUX € MHOKMHHUMU ypa-
skeHuamu) [5, 6]. 3a gannmu GaratboX AOC/IITHUKIB,
nepsurHa Jimdpoma [THC e BucokoarpecuBHOIO
MyXJINHOIO, eTioJoriuno nos’st3anoio 3 BED [2, 7].
JTHK BED Busisisiiors y 100 % Bunazaxis [1JT ITHC.
Mopdomoriuno 6inpiricts I1IJT ITHC nanexuts 10
imyHo6racTHol hopmu rdysHOI B-BeIMKOKITHHHOT
gimdomu i3 matentaHuM tepedbirom IIT Tumy [13].
[Iporuos BlJI-acoritioBanux [1JI ITHC € nHectipusr-
JIUBUM, CEPEIHS BIKUBAHICTh — Bix 2 10 4 Mic, are
MAIi€HTH, IO OTPUMYBAJIM XiMiOTepariio, Maau
kparii pesyisratu (1,5 poky) [7, 13].

Jlimpoma Bepkitra Gysra mepino 3/0sKiCHOIO
MyXJTUHOIO, TIOB’SI3aH0I0 3 BipyCHOIO iH(eKIieIo
(40 % BlJI-acouiitoBanux gimdom) [10, 14]. Inen-
tudikaris BED ax mpuuunm gimpomu Bepkitra
noraz 50 pokiB Tomy OyJia TOJIOBHUM TIPOPUBOM Y
BipyCOJIOTii Ta OHKOJIOTII, 2 BUBUEHHS BJIACTUBOC-
Teli ITbOTO BiPYCY IOCI 3aMUIIAETHCS TEMOIO TOCTi]I-
JKeHb [8].

OHUM 3 OCHOBHUX YUHHNUKIB, 1[0 BIIUBAIOTDH HA
3HWKEHHST 3aXBOPIOBAHOCTI Ta CMEPTHOCTI, TIOB’S-
3anux i3 BlJI-indexktmieto, JIJKB, € anTuperpoBipyc-
na teparig (APT) [3]. EdexkTuBnicTs mii mpoTuBi-
pycuux mpenapatiB Ha BED cywmuiBHa. Tpuae
BuBuenns aii APT mna mepe6ir BLJI-indekuii 3
ko-iHgpexkiieio BED.

3a JaHuMU esIKuX Aocaigaukis [3, 13], mpusmna-
yeHHd APT cripusie iMmyHHIT akTHUBAII1 | MOXKe TTPU-
3BOJIUTH JI0 XPOHIYHOI B-KIITUHHOT CTUMYJIAIT Ta
posmuokeHHSI BEB-indikoBanux kiaitun. Monote-
pariis Ma€ HUKUYUH KOHTpoJTh Hajl BLJI-pesepByapom
il IMyHHOTO aKTHBAIIi€Io, Hixk kKombinoBara APT [3].

Y mocmimxenni A. Montoya-Ferrer Ta criBasr.
[8] BlJI-indikosani mitu, mo orpumysain APT,
MaJIv HUKYY HMOBIPHICTh Ko-iH(ikyBaHHs oboMa
tunamu BED, a ixii mokasnuku nasantaxenns BED
Oy 3HAYHO HUKUUMM, HiZK Y JiTeH, sSKi He OTpu-
myBasm APT. IlikaBo, mo naBanTaxkennsi BED
3a3Bnyail 6yI0 06epHEeHo MPOMOPIHIHHO OB I3aHe
3 TpuBamictio APT. [liTh, ki oTpuMyBaIu TpPUBATIII
Kypc, mamu amxanii pisens JHK BED. 1li mami
MOKYTbh CBimuuTu 1po Te, o APT ctpumye cymep-

indexiio BED i miaTpuMye Husbkuii piBers Bipemii
BED [3, 9]. Came ToMy akTyaJbHUM € BU3HAYEHHS
BBy APT mpu mikyBanmi TalieHTiB i3 Ko-iH-
dexkmieio BIJT i BEB.

Mera po6GOTH — BU3HAYKTH BILJIB aHTUPETPOBI-
pycHoi Teparmii Ha mepebir giMboM, THIYKOBAaHMX
Bipycom Emmrefina—bapp, B indikoBanux BIJI
MHAIICHTIB.

Marepianu Ta meTogu

IIpoBesieno anami3 KJiHIKO-€IiIeMiOJIOTTYHUX,
JMab0PaTOPHUX i CEPOJIOTTYHMX MOKa3HUKIB 57 XBO-
pux Ha BIJI i3 kiiHiKO-7ab0paTOpPHUM MiATBEPA-
JKeHHSIM HasgBHOCTI ko-iHbikyBanusa BED. Ilarien-
TiB PO3MOMIIAIN Ha JBi IPYIN: OCHOBHY — 9 Talli-
€HTIB i3 JMiMbOMaMU Ta KOHTPOJbHY — 48 XBOPUX
6€e3 HOBOYTBOPEHb.

Bustsu T1JI ITHC 3apeectpoBano B 7 (12,3 %)
xBopux. B 1 (1,8, %) mnarmienra aiarnocroBano
B-xmitunny BenukokgiTuHHY JiMmdbomy bpoH-
TaJbHOI TAa3yXH, IEeHTPOOJACTHII BapiaHT, e B
1 (1,8 %) — mimbomy BepxitTa 3 yparkeHHSIM TITHH-
HuX JiMaTUIaUX By37iB. [lani ricToxiMiunoro
JOCTIIKEeHHS TiM(p oM HaBeJIEHO B iCTOPisSIX XBOPO-
6u. Y rpymi xBopux i3 simbomamu 6 (66,7 %) marri-
enriB orpumyBas APT 6e3 mmoenHanHs i3 ximiore-
pami€io MpOTUITYXJAMHHIMH ITUTOCTATHYHUMHA TIpe-
naparamu, 3 (33,3 %) nanientam APT ne npusna-
YyaJn y 3B’A3KY 3 KaTETOPUYHOIO BiZIMOBOTO, 3 HUX
1 XxBopuil OTPUMYBAB TPOTUITYXJIUHHI ITUTOCTATIY-
Hi MperaparTu.

OTpumMani gaHi ormparboBaHo 3a I0NMOMOTOIO CTa-
TUCTUYHUX MeTOiB. BiAMIHHOCTI IBOX IIOKAa3HUKIB
BBAKAW CTATUCTUYHO 3Hauymumu ipu p < 0,05.
BianosignicTh BUMY PO3MO/IiJy 03HAK 3aKOHY HOP-
MaJIBHOTO PO3MOJIITY TepPeBIpIIn 32 TOTOMOTOIO
Metony IMamipo—V¥Yinka. IlopiBHAHHSA cepenHix
3HAaYeHb 3MIHHUX 3/[IICHIOBAJIN 32 JIOTIOMOTOIO TTapa-
MeTPUYHUX MeTofiB (t-Kpurtepiio CThlofeHTa) 3a
HOPMAaJbHOTO PO3MOLTY O3HAK, B IHITUX BUMATKAX
BUKOPUCTOBYBaJIU HemtapaMmeTpuunuii meto1 (U-kpu-
Tepitt Manna—YitHi). /[y TOpiBHAHHSA PO3MOALTY
Y4acTOK /[BOX ab0 Oijibllle 3MIHHUX 3aCTOCOBYBAJIH
y>-Tect. HopmanbpHO po3nomisieHi TOKa3HUKN HaBe-
neno y Burssaai M + m, me M — cepeniie apugme-
TUYHE 3HAYEHHS, M — MOXUOKA cepelHboro apud-
Metnunoro. KinbkicHi o3maku, ski He Majau HOP-
MaJIBHOTO PO3MOILTY, omrcano Memianamu (Me) Ta
kBaptuiamu [Q1; Q3]. Yci po3paxyHKU BUKOHYBa-
g y riporpami SPSS 9.0 for Windows.

Pesynbratu Ta 06roBopeHHs

g ominku edextuBnocti APT y mikyBanmi
aimbowm, ingykoBanux BED, mpoanamizoBano 3a-
raJbHOKJIHIYHI, IMYHOJIOTIUHI Ta BipycCOJIOTiYHI
MOKA3HUKK XBOPUX HA IMOYATKY CIOCTEPEIKEHHS Ta
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Tabnuua. luHamika NOKa3HUKIB NiA BNIUBOM aHTUpETPOBipycHoi Tepanii y xBopux i3 BEb-acouinoBanumu niMmcomamm

Otpumysanu APT (n = 6)

He otpumyBanu APT (n = 3)

MokasHuk Ha nouarky . Ha nouartky .
Yepes 6 mic Yepes 6 mic
cnocTepeXeHHs cnocTepeXeHHn
Temormo6i, v/ 112,323 127,0 £ 9,17 105,0 = 1,8 94,0 £ 1,9**
CD4*-nimormru, Kii/MKJI 48,0[42,0—110,0] 109,0** [109,0—340] 44,0 [44,0—234,0] 6,0%[6,0—46,0]*
CD4*-nimdbonnr, % 9,0 [0—30,0] 19,07 [10,0—21,0] 5,0 [5,0—16,0] 1,0 [1,0—5,0]*

Bipycue naBantakerntst BEB, komiit/mn 502 [100—793]

210* [50—320]

1295 [820—1295]* 1500% [1240—2070]*

Lg Bipycnoro naBanrtakenus BED,
KOTIi# /M1

2,90 [2,70—3,0]

2,32+ [1,69—2,51]

3,11[291-3,11]  3,18¢[3,09—3,32]*

Mpumitka. * p < 0,05 nopiBHAHO 3 NauieHTamu, aki otpumysanu APT; #p < 0,05; #p < 0,01 NOPiBHAHO 3 BUXiAHUM NOKA3HUKOM.

yepes 6 mic Tepamii (tabuiig). Y namieHTis i3 M-
domoio 1o nposenerHs APT 3apeectpoBaHo 3HM-
KeHHS aOCOMOTHUX MMOKa3HUKIB JTiMQOIUTIB
(CD3%) — 761 [473—893] xa/mxa mpotu 1164
[767—1505] ki/Mka y mamientis 6e3 aimdom
(p =0,034).

Y xBopux, gaki orpumyBaiu APT, 3apeectpyBanu
36iabmenns Kinpbkocti CD4*-miMmdoruris, 3MmenH-
meHHs BipycHoro HaBanTtaxkenus (BH) BIJI, miz-
BUIIlEHHs piBHS TeMoriobiny (p < 0,05), a Takox
cyrrese sumkentss BH BEB (p < 0,01) (aus. Tabm-
110). OTpumani pe3yabraTi y3ro/KyIoThCS 3 TaHH-
MM IHIIUX JOCTi/KEHb, SIKi CBiYaTh PO Te, M0 Y
6inpirocti BIJI-indikosanux manientis i3 BEB-
acorritiopanumu Jimpomamu ticiast APT piBenb
CD4* T-xuiTus miaBUITyBaBcs. [HII aBTOPU TAKOK
MTOBIIOMUJIH, WO CBO€YacHe mnpusHadyenus APT
crpumye cynepiadextmito BED i minTpuMmye HU3b-
kuii pierb Bepemii BED [3, 9]. He npusnauenms
APT 3 pisaux npuuun y narientiB i3 BEDB-aco-
miftoBaHUMU JIiM(OMaMH HETaTUBHO BILJIMBAE Ha
nepelir i IpOrHo3 3aXBOPIOBAHHSI.

[l nemonctpartii eeKTUBHOCTI 3aCTOCYBAHHS
APT y xBopux i3 BEB-acomitoBanumu sgiMmgomamu
HaBOJMMO /1Ba KJIIHIYHUX BUIA/IKMA.

Kniniuamii Bunagoxk 1. Ilayienmxa B., 20 pokis,
3axBopina B kinmi cepris 2012 p., Kooy moMiTuIa
3 mpaBoro Ooky mmwi 36isblneHHsT JTiM(OBY3JIiB,
3’ aBucs caabkictb, cyodebpuirer. JiabHudHIM
JiKkapeM cKepoBaHa g0 remartosora. IIposemeno
6iomcifo. IMyHOTICTOXIMIYHO AiarHOCTOBAHO JIiM-
¢omy BepkiTra 3 ypakeHHAM MUHHUX JTiM(bOBY3-
nis. Hezabapom 3’siBuBcs 6isib y skuBoti. O6cTexkeHa
Ha BIJI (mepBuHHO): MO3UTUBHUN PE3yJIbTAT.
3a pesyJapratraMu TOMOTPahiuHOTO MOCi/ZKEHHS
Bix 27.09.2012 p. y mpaBili mMUHHO-TIAIIETCTTHIT
JUJISTHI BUSIBJIEHO KOHTJIOMEpAT i3 YNCIeHHIX 6es-
CTPYKTYPHUX JiMGbATUIHUX BY3JiB PO3MIpOM
52 MM, 3 IIJISTHKAMU HEKPO3Y, HEPIBHUMHU rOpOMC-
TUMU KOHTYPaMU.

Y HeOmHOPIAHIHM CTPYKTYPi TIEUiHKY, B CETMEHTi 8
BUSIBJIEHO TIOIHTEHCUBHUH BY30J1 Po3MipoM 12 cm.

[amni imynomnoriunoro gocimkenns 04.10.2012 p.:
CD4" — 16 % (234 xun/mra), 23.10.2012 p.: CD3*/
CD45" — 74 %, CD3" — 893 kii/mri1, CD3*CD4*/
CD45" — 7 %, CD3*CD4* — 89 wi/ma, CD45" —
1201 w1 /Mri. Uepes 3 THIK MTicJIs TIOSIBJIEHHS 3a3Ha-
yennx cumnromiB (17.10.2012 p.) npusnayeno
8 KypciB masiaTUBHOI XiMmioTepamii 3a CXeMOIO
CHOP — nukmnodocdamin + gokcopyObits + BiH-
KPUCTIH + MPeIHI30H.

02.11.2012 p. rocmitanizoBana B 21-11y KIiHiuny
gikapuio M. Jluinpa. [pu gocaiskenHi Kposi 3a 10-
IMOMOTOIO KiJIBKICHOI ITOJIiMEpPa3Hoi JIaHIIOTOBO1
peaxktii /IHK BED cranosuts 820 xomiii/mo. [1pu-
3Haueno APT 3a cxeMoi0 3UZOBYIUH/TaMiByANH
(AZT/3TC) + nominasip/puronasip (LPV /rtv).
Uepes morany nepeHOCHICTh XiMioTepartii mafieHT-
Ka KaTeropuyHo BiiMOBUJIaCs Bijl 11 ipuitomy. Yepes
3 Mic Ticas BCTAHOBJEHHS MiaTHO3Y TMAaIli€HTKA
rmoMepJia.

Kniniunuit Bunanok 2. llayienm /K., 37 pokis,
JIJKB, murax indikyBaHHsa — mapenTepaTbHI (CIo-
JKMBa4 peKpeaniiiHuX HapKOTUYHUX IIperaparTiB
imekminnnM 1igaxoM). Ilpuyuna 3BepHeHHS IO
Me/IMYHYy IoftoMory — 1osiBa y Bepecti 2013 p. ckapr
Ha roJIOBHUIT O1J1b, 3aIIaMOPOYEHHS, CIa0KICTD, Pi3Ke
3HIKEHHS CIIyXy, nepioanuny incomuiro. ITpu mep-
BUHHOMY oOcTexenni Ha BIJI orpuMano mosuTus-
uuit pesysprar. [laiienrta mocraBieHo Ha 00K y
JIHIiTpOBCHKUIT MiChKUI 1IeHTP MPOGITaKTUKN Ta
6opotsbu 31 CHIJI. 3asHayeHi cuMITOMU HApoC-
TaJId TIPOTSATOM POKY, PUEAHATICS HYI0Ta, 0110~
BaHHS, IEPIOAMIHI HATaW BTPATH CBIZIOMOCTI, CTaB
arpecuBHUM. OTJIAHYTHI HEBPOJIOTOM, PEKOMEH/I0-
BaHO TTPOBEICHHS MarHiTHO-PE30HAHCHOT TOMOTpa-
bii. 3a mamumu gocrimkenns Big 05.05.2014 p,,
BU3HAYAIOTHCS O3HAKU 00O’€MHOTO MPOIECY PO3Mi-
pom 50 x 40 x 15 MM y TiM'SHIN Ta MOTHJIMYHIN
MSTHKAX MPaBOPYY, CUCTeMHA TinepTpodis Jimdo-
immoi TKaHWHY roJioBy i mui. Kaptuna Bigmosizae
MALT-nimMmdomi TBepmoi MO3KOBOI 060I0HM TiM s~
HO-TIOTUJIMYHOI JiNTHKU crmpaBa. KomHcysbraitist
JiKaps-oHKoJoTra: JiM@poMa TOJOBHOTO MO3KY,
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TBEPI01 MO3KOBOI 060JIOHU ITPaBOi TiM SIHOI i TOTH-
JMYHOI YacTku 3 medanriynuM cuaapoMoM. Ha
MOMEHT OTJISITy OllepaTUBHE JIIKYBaHHS He MTOKa3a-
Ho. [Ticsst mipoBeseHHsST MPOTHHAGPSKOBOI Teparii
BUIIMCAHWIT i3 HE3HAUHUM MOJIIIeHHAM. 36epiras-
s ePioAUYHUIN TOJIOBHII OiJb.

HocnijpkeHHs iMYHOJIOTIYHOTO CTaTycy Bij
21.05.2014 p.: CD3* — 1572 xn/mxn, CD3*CD4*/
CD45 — 7 %, CD3'/CD45" — 90 %, CD45" —
1739 xa/mxn, CD3*CD4* — 125 wi/MKJI.
21.05.2014 p. ipu gocJiazKeHHI KPOBI SIKICHUM Me-
TOZIOM TIOJTIMEPa3HOI JTAHIIOTOBOI peakiIlii BUsIBIeHA
JITHK BED. 23.05.2014 p. naiieHToBi mpusHadeHa
APT 3a cxemoro AZT + 3TC + LPVr. Kontpomis
BipycHoro HaBaHtaxkeHHst BLJI ymepiire uepes 5 mic
micas noyatky APT — 892 PHK-komiit/mur.

Y squmi 2014 p. marienT mo4yaB CKap;KUTHCS Ha
MOPYIIEHHS CHY, BHYTPIITHE 3aHETIOKOEHHS, /IPaTiB-
JuBicTh. [IpusHayena KoHCyIbTAIlid TIcUxXiaTpa, 3a
BUCHOBKAMMU SIKO1 y XBOPOTO /IIarTHOCTOBAHO BUPA3-
HUI TICUXOOPTraHIYHWUN CHUHAPOM 3a acTeHIYHUM
BapiaHTOM.

Yepes 2 mic micys onepeanboi MarHiTHO-Pe30-
HAHCHOI ToMOrpadii BUSIBIEHO 3HAYHY MO3UTUBHY
IUHAMIKY 32 paxXyHOK Pi3KOTO 3MEHIIEHHS 30HU
nepuoKaIbHOrO HAGPSIKY, BIZICYTHOCTI Mac-eheKTy
i 3MeHTIIeHHs PO3Mipy MyXJauHU 110 23 x 32 x 12 MM.
[TartienT BiA3HAYAB TOJIMIITIEHHS 3aTAIBHOTO CTAHY.
TosoBHuii 6is1b HenokoiB pizire. ITokasHUKN iMyHO-
soriuroro obereskertst 30.07.2014 p.: pisenb CD4 —
19,5 % (340 kai/mr). Ilpu mogasmbiiioMmy criocrepe-
JKeHHI BiJI3HAUEHO MO3UTUBHY AMHAMIKY TTOKAa3HU-
KiB imyHorpamu. [Ipu yeproBomy 3BepHeHHI B JIIOTO-

Kouduikry inTepecis Hemae.

My 2017 p. OKa3HUKK iIMyHOTpaMu OYJIN TaKMMU:
CD37/CD45 — 76 %, CD3* — 1841 wu/mKki,
CD3'CD4*/CD45" — 27 %, CD45" — 20 426 ki1 /MK,
CD3*CD4" — 662 ki /mii, CD45" — 20 426 w1 /MK
Bipycue maBantaxkenns BIJI PHK < 40 korriit/mir.
[IHK BED y xpoBi He BU3HAUa€eThCsd. 3a TaHUMU
MarHiTHO-pe3oHancHoi ToMorpadii 3 KOHTpacTyBaH-
HaM Bix 29.03.2017 p., BoruuineBi 3MiHKA B MpaBiit
TIM'SHIH TUTSHIN Ha TJI HEMPSAMUX O3HaK eHIeda-
gomarii. Ilyxauna posmipom 12 x 8 x 10 MM 3i
3MeHIIeHHSAM y AuHaMmilli. [Ipu octanuboMy orsis i
y skoBTHI 2018 p. (5-i pik Ticas BCTaHOBICHHS
JliaTHO3y) CTaH XBOPOTO BiJIHOCHO 3a/I0BIJIbHUM,
03HAKU TICUXOOPTAHIYHOTO CHUHIPOMY BIJCYTHI,
nedairis Bunukae pigko. [Ipomoskye mpuiimat
APT 3a cxemoro AZT + 3TC + nominasip/puToHa-
Bip (LPV /rtv).

BucHoBKuU

3acrocysannsa APT y xBopux i3 BEB-acormiiio-
BaHUMM JIiM(OMaMU He JIUTIIE CTIPUSIIO TOJITIIIeH-
HIO OCHOBHUX TOKa3HUKIB, XapakTepHux s BLJI,
a 11 cyrreBomy 3mentennio BH BED (p <0,01) .

[luramika OCHOBHUX IMYHOJIOTIYHUX i BipyCOJIO-
IYHUX TIOKAa3HUWKIB y miarpymi xBopux i3 BED-
acotifioBaruMu JiMmbomamu, ki orpumysann APT,
[MO3UTHBHA — KibKicTh CD4*-KJIITHH € cTason, 6e3
TeneHItii 7o 3menmmennssa, BH BED sumxyetnces.

Hagezeni kiHiuHi BUTIAJIKU IEMOHCTPYIOTh, 110
cBoevacHe nipusHadenuss APT ne nuie crpusie
MMO3UTUBHUM IMYHOJIOTTYHUM 1 BipyCOJIOTIYHUM
3Mminam y pasi BIJI, a i1 3MeHIIIeHHIO pO3MIipiB ITyX-
aunu ta eximinarii BED.

VYuacrp aBropis: auzaiin gociimxkenns — O.A. Kymueposa; konnentiist gocaimpkenns — JI.P. [locrakosuy-Koperbka; 36ip Ta 06pobka
marepiany — O.A. Kymueposa, K.IO. Jlutsus; cratuctuuna 06pobka — O.A. Kymueposa, O.B. IlleBenboBa; aHasi3 OTPUMAHUX JAHIX —
JI.P. lllocrakoBuu-Kopenbka, O.A. Kymuepona, K.1O. Jlutsuw; peparyBanms tekery — K.1O. Jlutsun, JI.P. [lloctakoBud-Koperrpka.
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0.A. Kushnierova, L.R. Shostakovych-Koretska, K.Yu. Lytvyn, 0.V. Shevelova

Dnipro State Medical University, Dnipro, Ukraine

Impact of Antiretroviral Therapy on the Progression
of EBV-Associated Lymphomas

Objective — to determine the impact of antiretroviral therapy (ART) on the progression of lymphomas
induced by Epstein—Barr virus (EBV) in patients infected with human immunodeficiency virus (HIV).

Materials and methods. We analysed clinical-epidemiological, laboratory and serological indicators of
57 HIV-infected patients with clinically and laboratory-confirmed EBV co-infection. Patients were divided
into two groups: the primary group consisted of 9 patients with lymphomas (66.7 % of whom received ART
without concurrent chemotherapy with cytostatic antitumor agents, while the rest did not receive ART),
and the control group included 48 patients without neoplasms.

Results and discussion. To assess the effectiveness of ART in treating EBV-induced lymphomas, we
analysed the general clinical, immunological and virological indicators of patients at the start of observation
and after 6 months of therapy. In patients with EBV-associated lymphomas receiving ART, there was an
increase in CD4' lymphocytes, a decrease in HIV viral load, an increase in hemoglobin levels (p < 0.05),
and a significant reduction in EBV viral load (p < 0.01). In patients with EBV-associated lymphomas who
did not receive ART, there was a further decrease in CD4* lymphocytes and an increase in EBV viral load.
Two clinical cases are presented: in one, a patient received palliative chemotherapy according to the CHOP
regimen but did not receive ART due to an absolute refusal because of poor drug tolerance; in the other case,
the patient received ART without cytostatic antitumor drugs due to an absolute refusal.

Conclusions. The study results established that the use of ART in patients with EBV-associated
lymphomas not only improved the primary indicators characteristic of HIV but also significantly reduced
the EBV viral load (p < 0.01). The dynamics of the main immunological and virological indicators in
patients with EBV-associated lymphomas who did not receive ART were negative, as evidenced by the
further decrease in CD4" lymphocytes and an increase in EBV viral load. From the clinical cases presented,
it can be concluded that the timely administration of ART to patients with EBV-associated lymphomas is a
crucial therapeutic tool that not only facilitates positive immunological and virological changes in HIV
infection but also affects the quality and duration of life in patients with EBV-associated lymphomas.

Keywords: HIV infection, Epstein—Barr virus infection, EBV-associated lymphomas, antiretroviral
therapy.
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Use of Densitometric Indicators from Free
DICOM-Viewer and Digital Data Processing
Programs in the Surgical Treatment of Patients
with Pulmonary Tuberculosis

Objective — to determine the potential of using freely distributed specialised digital data processing
programs and free DICOM-viewers for assessing densitometric indicators obtained from computed tomogra-
phy of the thoracic organs. This aims to facilitate the planning of surgical treatment for patients with
pulmonary tuberculosis and to substantiate methods for preventing pulmonary-pleural complications.

Materials and methods. A retrospective analysis was conducted on the examination and treatment results of
103 patients with specific tuberculous lesions of the lungs. Histological examination of the resected material
determined the degree of the specific inflammatory process in the affected tissue, based on which patients were
categorised into groups. Group I included 32 patients with low activity of the specific inflammatory process,
Group IT comprised 37 patients with moderate activity and Group III included 34 patients with high activity.
Using five common digital processing programs, densitometric indicators of the thoracic organs' structures were
obtained. The accuracy of density indicators displayed by these programs was analysed in comparison with the
results of histological examinations.

Results and discussion. According to our data, the densitometric indicators obtained using free DICOM-
viewers and digital data processing programs show a strong correlation with the reference standard and among
themselves. The determined density indicators have a strong association with histological findings of
emphysema and fibrosis of the lung parenchyma. These indicators are reliably identified both in cases of high
activity of specific inflammation in the lung parenchyma and in inactive processes, allowing for patient
stratification. It was found that the average density values of the mediastinal lymph nodes in cases of inactive
specific inflammatory processes in 80 % of cases were (54.4 = 17.8) HU. Values of (15.0 + 2.5) HU characteri-
sed high activity of specific inflammatory processes and the progressive phase of the disease. Clinically,
89 (86.4 %) of the patients with significant deviations in the densitometric density indicators of the lung
parenchyma from the norm experienced prolonged air leakage in the postoperative period. In 96 (93.2 %)
patients with altered density of mediastinal lymph nodes, prolonged postoperative exudation through pleural
drains was noted. Patients with altered densitometric indicators had complicated intraoperative and
postoperative courses. Changes in the density of the lung parenchyma detected on computed tomography of
the thoracic organs were confirmed in 96.1 % of cases by histological examination of the resected material.
These changes were reliably detected by all the programs studied.

Conclusions. Densitometric indicators obtained using DICOM-viewers and digital data processing
programs enable the planning of surgical treatment for patients with pulmonary tuberculosis and the reasoned
application of methods to prevent pulmonary-pleural complications.

Keywords
Tuberculosis, densitometry, digital image processing, surgical treatment.
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disease known for centuries, tuberculosis (TB)

remains one of the major infectious diseases
worldwide, continuing to exhibit high incidence
rates. According to the World Health Organization,
the global treatment success rate for patients with
drug-resistant TB stands at only 60 %, which is
alarmingly low. Tuberculosis continues to pose a
serious public health challenge, prompting ongoing
research into optimal diagnostic and treatment strat-
egies in medical institutions around the globe [16].

In a significant number of cases, clinical decision-
making regarding tuberculosis treatment tactics is
based on the results of radiological examinations [7].

A widely accepted standard format that enables
doctors to evaluate, store and transmit medical
images is DICOM (Digital Imaging and Commu-
nications in Medicine). Specialised software, known
asa DICOM-viewer, is used to work with this format.

The study of pulmonary parenchyma and inter-
stitial structures is typically conducted using a
grayscale presentation on the monitor screen, which
is visually convenient for researchers. To form more
qualified conclusions, specialists have increasingly
adopted objective CT evaluation methods, such as
densitometric indicators, which reduce the subjec-
tive interpretation of medical images and aim for
precise characterisations of intrathoracic processes.

To enhance the efficiency of specialists’ work, com-
puter-aided decision-making (CAD) systems have
been developed and implemented. It has been dem-
onstrated that the use of CAD systems is more effi-
cient in terms of both time and research quality [8].

Furthermore, the existence of independent clini-
cal protocols and medical imaging tools underscores
the need to study the compatibility and performance
of CT-imaging software [3].

The development of software incorporating arti-
ficial intelligence (AI) for analysing and evaluating
medical reports is significant. Studies show a higher
correlation between the conclusions derived by spe-
cialists and those by AI systems than between spe-
cialists themselves in certain clinical scenarios [ 10].

The increasing demand for imaging studies,
coupled with the heightened workload on doctors—
particularly in emergency situations—may lead to a
rise in diagnostic errors [2]. However, it has been
demonstrated that artificial intelligence can sig-
nificantly enhance the diagnostic accuracy of radi-
ography in tuberculosis screening [6].

The primary objective of integrating software
with artificial intelligence (AI) in medical imaging
is not to surpass radiologists in diagnostic efficiency,
but to enhance it. Al-based image analysis, particu-
larly through deep learning techniques, has gained
popularity in recent years. It is extensively used for
classifying and segmenting large volumes of unla-

beled data, which are prevalent in medical settings.
This approach aims to reduce the subjectivity and
time burden traditionally associated with manual
labeling processes [15].

The assessment of the radiological picture is cru-
cial in planning the surgical treatment of patients
with pulmonary tuberculosis. Surgical treatment,
recognised as a method that can significantly
enhance the effectiveness of tuberculosis treatment,
demands careful consideration of the optimal timing
and extent of intervention [14].

X-ray diagnostics stands as a primary method that
supports a reasoned approach to prescribing surgical
treatment. It enables clinicians to thoughtfully
formulate a plan for surgical intervention, whether
it involves sublobar resection or lobectomy [17].

The introduction of high-tech and minimally inva-
sive surgical techniques requires a thorough preo-
perative study of the patient’s anatomy. Intraoperative
3D navigation, utilised in video-assisted thoraco-
scopic surgery (VATS) with a 3D viewer, enhances
the safety and precision of anatomic resections [13].

Complex modern surgical procedures demand
accurate identification of the state of intraparenchy-
mal planes and vascularisation features within the
affected segment to mitigate the risk of developing
pulmonary and pleural complications. Currently,
specialised solutions such as automated diagnostics
and virtual reality are being employed in preopera-
tive planning and medical research, incorporating
artificial intelligence to improve outcomes. Notably,
programs like LungQ (Thirona) and Sense Care-
Chest DR Pro (SenseTime) have received certifica-
tion under the European Union Medical Device
Regulation (MDR). These programs are capable of
automatically detecting pulmonary nodules, pneu-
monia-related lesions (including those associated
with COVID-19) and fractures, and they provide
comprehensive qualitative and quantitative analyses
along with structured reports.

There remain challenges concerning the interpre-
tation of data obtained and its practical application
in clinical practice, which are crucial for integrating
new technologies into everyday medical settings [12].

Objective — to explore the potential of utilising
freely available specialised digital data processing
programs and free DICOM-viewers for determining
densitometric parameters from chest computed
tomography. This study aims to facilitate the plan-
ning of surgical treatment for patients with pulmo-
nary tuberculosis and to develop strategies for
preventing pulmonary and pleural complications.

Materials and methods

This study is based on the examination and treat-
ment of 103 patients with tuberculous lung lesions
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Table 1. The densitometric parameters obtained by the studied programs, HU

DICOM-Viewers DICOM-Viewers

Parameter

Free Online DICOM

3D Slicer Dragonfly Vitrea 2

K-Paks Philips Images Viewer
Min —705 + 392 —701 = 388 —716 + 385 —702 + 287 -708+£392  —716 + 394
Max —293 £ 35 —290 + 328 -302 £ 333 —283 £ 346 -297+334 297 + 332
Mean -618 £ 384 -612£375 —626 £ 381 -612+378 -623£91 —624 £ 385

Note. The Kruskal—Wallace criterion exceeds 0.081. Asymptotic signiticance is greater than 0.05.

who underwent surgery at the Thoracic Surgery
Department of the state organisation «National
Institute of Tuberculosis and Pulmonology named
after by EG. Yanovsky of the NAMS of Ukraine».
The degree of the specific inflammatory process in
the affected tissue was assessed through histological
examination of the resected material.

Densitometric parameters of the chest structures
were obtained using five commonly used digital
processing programs and free DICOM-viewers. The
accuracy of the density indices provided by these
programs was then analysed by comparing them
with the results of the histological examinations.

Densitometric parameters were evaluated across
various thoracic structures: the ipsilateral lung
parenchyma not involved in the specific process,
mediastinal lymph nodes, segmental bronchial walls
of the lung segment affected by the specific process
and the density of the walls of cavities or foci with
specific lesions of the lung parenchyma.

To ascertain the accuracy of these densitometric
indices, patients were divided into three groups
based on the activity level of the specific inflamma-
tory process as determined by histological evalua-
tion. Group I consisted of 32 patients with low
activity, Group II included 37 patients with moder-
ate activity, and Group III comprised 34 patients
with high activity of the specific inflammatory
process.

We analysed densitometric parameters on the
axial sections of chest CT scans, specifically exami-
ning the minimum (min), maximum (max) and
average (mean) density values in Hounsfield units
(HU), which most software programs automati-
cally determine. The average density values for each
group were calculated, and these indicators were
correlated with the activity levels of the specific
inflammatory process to assess the diagnostic value
of the derived criteria.

Widely used free DICOM-viewers such as
K-Pacs, DICOM-Viewer Philips, 3D Slicer 4.13.0
from the Lung CT Analyser project, Online Free
DICOM and Dragonfly software provided for non-
commercial scientific research by Object Research
Systems (ORS), Montreal, Canada, were employed
to determine and compare densitometric parameters.

The reference values were determined using Vitrea 2
software Version 4.1.14.0 of the Aquilion ISX-101A
scanner (Toshiba, Japan).

Quantitative indicators were compared using the
Kruskal—Wallace test. Generally, the study utilised
freely downloadable programs that are accessible to
a broad user base and not dependent on specialised
equipment. The collection, storage and mathemati-
cal processing of the research data were conducted
using licensed software products included in the
Microsoft Office Professional 2007 package, OPEN
No Level license No. 43437596.

Results and discussion

The DICOM-viewer application is generally
consistent across most programs, though it exhibits
subjective differences in the user interface that can
affect perception. The ease of use largely depends
on the user's familiarity and the technical specifica-
tions of the personal computer.

Indicators of lung parenchyma density in areas
free from lesions are accurately determined by all
the tools presented. The processes of emphysema-
tosis and fibrosis in the lung parenchyma, against
the backdrop of specific therapy, are precisely and
informatively assessed by these viewers. The phe-
nomena of emphysematous disease are consistently
reported by the viewers with 100 % accuracy. An
increase in lung parenchyma density was determined
with a minor error margin of (5 = 2) Hounsfield
Units (HU), relative to the standard set by the
Vitrea 2 program, provided by the manufacturer of
the Aquilion CT scanner. Additionally, during the
automated determination of density indicators, a
deviation of (7 £ 4) HU was observed.

No statistically significant differences were
observed in the densitometric parameters obtained
by the programs under study, as detailed in Table 1.
It is noteworthy that there was a consistency in
determining both the maximum and minimum den-
sities of the lung parenchyma across the studied
programs.

However, the analysis of segmental bronchial
density demonstrated notable discrepancies in the
estimation of indicators. Due to the anatomical
complexities of the bronchus, which include mem-
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Fig. 1. An example of forming a region of interest, bronchial walls

branous and cartilaginous parts, accurately defining
the region of interest (ROI) for the programs proved
challenging (see Fig. 1).

The measurement of the bronchial wall thickness
and the accuracy in defining the region of interest
(ROTI) contributed to significant discrepancies in
densitometric parameters, detailed in Table 2. When
assessing the densitometric parameters of the seg-
mental bronchial wall, substantial deviations in
Hounsfield Unit (HU) values were observed.
Statistical analysis of the bronchial wall density,
using data obtained from the studied programs,
showed that the groups differed significantly in terms
of maximum, minimum and average density values.

Furthermore, correlation analysis between seg-
mental bronchial density and signs of specific

inflammation did not demonstrate a significant
relationship. This lack of significance precluded the
inclusion of this indicator as a reliable diagnostic
feature.

Distinct patterns emerged in the study of medi-
astinal lymph nodes. Examination of the densito-
metric characteristics of regional mediastinal lymph
nodes indicated a decrease in their density associ-
ated with active specific inflammatory processes in
the lung parenchyma. Furthermore, the presence of
calcification within the lymph node stroma signifi-
cantly influenced their densitometric characteris-
tics, as evidenced by an increased variance in HU
values within the regions of interest. The average
values of mediastinal lymph node density are
detailed in Table 3.

Table 2. Densitometric parameters detected in segmental bronchi are presented in average values

DICOM-Viewers DICOM-Viewers

Free Online DICOM

Parameter K-Paks Philips Images Viewer 3D Slicer Dragonfly Vitrea 2
Min -383 +215 -278 £ 10 —160 + 407 -302 + 151 —207 £214  —357 £ 228
Max —138 + 127 —182 +12 64 + 312 106 = 142 -89 + 153 —-13+127
Mean —236 + 168 -230+72 —14 £ 277 45 + 286 —-25+124 —236 £ 168

Note. The Kruskal—Wallace criterion exceeds 0.072. Asymptotic signiticance is less than 0.032.

Table 3. Densitometric indices of mediastinal lymph nodes (mean values obtained using the studied programs)

are presented in average values

DICOM-Viewers DICOM-Viewers

Free Online DICOM

Parameter K-Paks Philips Images Viewer 3D Slicer Dragonfly Vitrea 2
Min —18 £ 34 -9 +42 —11+ 38 -9 +42 -25+12 -18 £ 34
Max 42 +17 38+ 12 34+ 25 53 17 43 + 17 50 + 20
Mean -25+32 —-15+55 -9=+37 —7=*45 -22+36 -21£22

Note. The Kruskal—Wallace criterion exceeds 0.072. Asymptotic signiticance is greater than 0.05.
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It was observed that the average density of medi-
astinal lymph nodes during inactive specific inflam-
matory processes, in 80 % of cases, was recorded at
(54.4 £ 17.8) HU. Conversely, indicators of
(15.0 £ 2.5) HU were indicative of high activity in
the specific inflammatory process and the disease's
progression phase. No statistical differences were
noted between the density values obtained using
the various programs studied.

The maximum, minimum and average density
values of the mediastinal lymph nodes calculated by
the programs demonstrated an asymptotic signifi-
cance value greater than 0.05. This suggests that
these density measures can be considered significant
diagnostic features and may be utilised as criteria
in clinical decision-making.

The accuracy of densitometric parameters within
specific lesion foci or cavity walls was evaluated
across the formed groups. In Group I, no statisti-
cally significant differences were observed in the
density indices. An illustration showing how differ-
ent viewers display density indicators at a low level
of activity of a specific inflammatory process is
provided in Fig. 2.

All the programs analysed determined the maxi-
mum and minimum density values consistently, with
no significant differences noted in either the average
values or the standard deviations. The Kruskal—
Wallace test produced values ranging from 0.07 to
0.83, with an asymptotic significance of 0.08. These
findings are detailed in Table 4.

In Group II patients, no statistically significant
differences were observed in the maximum and aver-
age HU values. The Kruskal—Wallace test values
ranged from 0.06 to 0.87, with an asymptotic sig-
nificance of 0.07. These data are detailed in Table 5.

For patients in Group III, the density indices for
maximum and average values exhibited a significant
correlation with high activity levels of the specific
inflammatory process. The Kruskal—Wallace test
values varied from 0.08 to 0.92, with an asymptotic
significance of 0.08. The minimum density values
showed a weak correlation, and there was a standard
deviation close to the mean values. Average values
of the density indicators are presented in Table 6.
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Fig. 2. Display of density indices at a low degree
of activity of a specific inflammatory process by different
viewers 63 HU

Table 4. Densitometric indices of the affected areas detected at low activity of a specific inflammatory process,

presented in average values

DICOM-Viewers DICOM-Viewers

Free Online DICOM

Parameter K-Paks Philips Images Viewer 3D Slicer Dragonfly Vitrea 2
Min —233 £ 53 —243 + 84 —243 61 —260 + 48 —227 £17 —225+ 28
Max —331 £42 -310 £ 58 —418 £ 32 —454 + 25 —436 £ 35 —432 + 24
Mean 42 +£18 41+22 40 =24 44 +27 38 + 21 39 + 14

Note. The Kruskal—Wallace criterion exceeds 0.06. Asymptotic signiticance is greater than 0.05.
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Table 5. Densitometric indices of the affected areas revealed a moderate degree of activity of a specific

inflammatory process

DICOM-Viewers DICOM-Viewers
Parameter

Free Online DICOM

3D Slicer Dragonfly Vitrea 2

K-Paks Philips Images Viewer
Min -11+21 3+14 27 £ 24 —28 £27 12 + 22 9+ 16
Max 123 £ 29 102 £ 17 131 £17 111 £ 57 92 + 23 115 £ 24
Mean 41+14 27.6 £ 8.0 33+21 33 £ 17 29 +12 28.2+8.0

Note. The Kruskal—Wallace criterion exceeds 0.06. Asymptotic signiticance is greater than 0.05.

Table 6. Densitometric indices of the affected areas revealed at a high degree of activity of a specific inflammatory

process (mean values)

DICOM-Viewers

DICOM-Viewers Free Online DICOM

Parameter K-Paks Philips Images Viewer 3D Slicer Dragonfly Vitrea 2
Min —400 + 98 —260 £ 95 —-382+97 -312 £ 64 —457 £ 37 —478 £52
Max 80 = 36 78 £ 24 53+ 12 69 £ 47 83 =28 89 £ 32
Mean 15.0 £ 12.7 -16+ 14 -9+36 11.0 £ 124 8+23 3+22

Note. The Kruskal—Wallace criterion exceeds 0.06. Asymptotic signiticance is greater than 0.05.

The asymptotic significance values exceeded 0.05,
suggesting a consistency in the Hounsfield indices
determined by different programs. This confirms the
similarity in both the maximum and minimum den-
sity indicators of the lung parenchyma as assessed
by the evaluated programs.

An illustration depicting the region of interest
(ROI) definition in the parenchyma and in areas
affected by a specific inflammatory process for a
second patient is shown in Fig. 3.

The average density values, measured in Houns-
field units by the various viewers, did not show
statistical differences. However, when measuring
precision to the «second decimal place» or to the
hundredth, an advantage was observed with special-
ised research programs.

It was determined that automated digital data
processing programs accurately depicted changes in
the structure of the parenchyma. The identification
of emphysematous areas localised in the region of
surgical intervention facilitated the planning of
reinforced suturing of the parenchyma. This strate-
gic planning enabled timely implementation of
methods to prevent increased bleeding at the inter-
vention site.

Specialised programs facilitated the assessment
of the spread of emphysematous areas, enabling the
precise formulation of a surgical intervention plan.
This strategic planning allowed for the reinforce-
ment of lung sutures during surgery, which helped
to prevent leakage. An example of the specialised
program is illustrated in Fig. 4.

Clinically, 86.4% of the patients (89 out of 103)
with significant deviations in the densitometric
parameters of lung parenchyma density experienced

prolonged air discharge during the postoperative
period. Additionally, prolonged postoperative exu-
dation through pleural drains was observed in
93.2 % of the patients (96 out of 103) who exhibited
altered density of the mediastinal lymph nodes.

In 4.85% of cases (5 out of 103), the scope of the
surgical intervention was expanded from atypical
resection to lobectomy. This adjustment involved
the removal of both the parenchyma affected by the
specific disease process and areas of emphysema-
tous-altered parenchyma, aiming to prevent poten-
tial postoperative complications.

In 11.6 % of the cases, the detected compaction
and fibrosis in the surgical area manifested as pro-
longed air discharge during the postoperative
period. This was observed in 23.3 % more cases
compared to patients who underwent surgery on
parenchyma that was unchanged in density.

Patients exhibiting altered densitometric param-
eters experienced a complicated intraoperative and
postoperative course. Notably, changes in the lung
parenchyma's density detected by chest CT were
morphologically confirmed through histological
examination of the resected material in 96.1 % of
cases. These findings were consistently identified
by all the programs studied. Therefore, the detection
of density changes in chest structures during surgi-
cal planning enabled the implementation of preven-
tive measures, reducing the risk of pulmonary and
pleural complications postoperatively.

It has been established that free DICOM-viewers
and digital data processing programs, accessible to
a wide range of users, can effectively be used to
determine the heterogeneity of tissues and struc-
tures within the chest. These tools help identify
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Fig. 3. Display of the region of interest in the parenchyma and in the area affected by a specific inflammatory process
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changes associated with disease
progression or treatment responses.
Additionally, they play a crucial
role in stratifying patients, both
during initial diagnostic eva-
luations and subsequent treatment
adjustments and personalisation.

The use of non-invasively obtai-
ned, objective data enables the
identification of patterns across
different stages of treatment, allo-
wing for timely adjustments in
patient management. Furthermore,
the application of radiomics in
detecting characteristics and mu-
tations in lung tumors underscores
the potential of specialised soft-
ware systems to address complex
diagnostic challenges [4, 5].

Researchers highlight that des-
pite TB remaining a global health
threat in the 21+ century, its diagno-
sis and treatment still largely rely
on a few diagnostic and research
tools developed over a century ago.
In contrast, molecular imaging tech-
niques represent a significant
advancement, focusing on visualis-
ing molecules of interest within
living subjects, rather than relying
on preserved tissue samples [1, 9].

In deep learning, datasets are
essential for training models effec-
tively. These models typically re-
quire extensive data to function
optimally, as larger datasets gener-
ally lead to better generalisation.
However, in the field of medical
visualisation, the creation of these
datasets poses significant challenges
due to various complexities and
ethical considerations [11].

The availability of free and wide-
ly distributed software enables the
medical community to engage more
effectively in solving diagnostic
challenges and optimising treat-
ment strategies in the surgical
management of patients with pul-

Fig. 4. An example of 3D-Slicer
operation with Al installed, the ability
to select the required density range

in HU units, and automatic generation
of parenchyma density reports
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monary tuberculosis, by providing universally acces-
sible assessment tools.

Undoubtedly, while artificial intelligence (ATI) has

rapidly integrated into our daily lives, it does not
equate machines with humans but rather serves as a
powerful instrument in the hands of skilled profes-
sionals. Experts emphasise the importance of adapt-
ing to the new reality where artificial intelligence and
human expertise coexist [1].

Conclusions

. Specialised digital data processing programs and

free DICOM-viewers can effectively and accu-
rately assess specific lesions of the lung paren-
chyma and intrathoracic structures.

. Densitometric parameters of intrathoracic struc-

tures obtained using free DICOM-viewers and
digital data processing programs show no statis-

3.

tically significant differences based on the
method of data acquisition, supporting their use
in the surgical planning for patients with pulmo-
nary tuberculosis.

It is advisable to assess the state of the tracheo-
bronchial tree using bronchoscopy results. The
individual selection of the region of interest
(ROT) for the bronchial wall did not yield statis-
tically significant characteristic indicators.

. Densitometric parameters obtained from chest

CT scans of patients with pulmonary tuberculo-
sis can guide the selection and application of
preventive measures for pulmonary and pleural
complications.

. Indicators derived from CT scans of patients can

facilitate machine learning applications and
patient stratification, enhancing personalised
treatment approaches.

The work was performed at the expense of the state budget, is a part of the research work «To develop an algorithm for the use of valve
bronchoblocking in the treatment of patients with tuberculosis and nonspecific lung diseases with concomitant pathology» and «To
develop an algorithm for the use of surgical treatment in patients with pulmonary tuberculosis using computerized densitometry»
No. state registration 01180007366.

The author declares that he has no conflict of interest.
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LY «HauioHanbHuit HaykoBwil LeHTp dhTu3iaTpii, nynsmoHonorii Ta anepronorii imeHi @.I. AHoscbkoro HAMH Ykpainuy, Kuis

BuxopucranHA geHcuToMeTpuytux mokasHukis free DICOM-viewer
1 mporpam uudpoBoi 06poOKMU faHUX IIPU XiPYPrivHOMY NiKYBaHHI
TAli€HTIB i3 TY6EPKYbO30M JlIeTeHb

Mema po6omu —Bu3HAYNTI MOKIMBOCTI 3aCTOCYBaHHsI OE3KOIITOBHO TIOMINPIOBAHKX CIIEIiaTi30BaHNX
nporpam 1 poBoi 06podku manux ta free DICOM-viewer’s jiJisi BUSHaY€HHST IEHCUTOMETPUYHHUX [TOKa3-
HUKIiB, OTPUMaHUX MIPU KOMII I0TepPHiH ToMoTpadii opraniB rpyaHOI KIITKH, IS TIIIAHYBaHHS XipypTiuHOTO
JIKYBaHHS TAI[EHTIB i3 TyOepPKY/IbO30M JIEreHb i 00IPYHTYBAHHS CIIOCOOIB IIPOMILIAKTUKY JIET€HEBO-TL/IEB-
PATbHUX YCKITATHEHD.

Mamepianu ma memoou. IIpose/ieHO PETPOCIEKTUBHUN aHAII3 Pe3yJIbraTiB 00CTEKEeHHS Ta JIKYBaHHS
103 marienTis 3i crerudivHIM TYOEPKYIbO3HUM YPasKEHHSIM JieTeHb. [Ipu ricTOMOTIYHOMY TOCTiKEHH]
Pes3eKIiTHOro Marepiasly BU3HAUYEHO CTYIiHb CHEUMIYHOTO 3aNaJbHOrO MPOIECY B YpakeHill TKaHWHI,
3TiIHO 3 IKUM TTAITIEHTIB po3noAiyvm Ha rpynu. o rpynu | 3amydeno 32 marieHTH 3 HU3bKOTIO aKTUBHICTIO
criertivHOTO 3arajbHOro Mpoliecy, Ao rpynu 1 — 37 namienTis i3 momipHoio akTUBHICTIO, 10 rpymnu I11 —
34 marienTy 3 BUCOKOIO aKTHBHICTIO. 32 IOTIOMOTOIO TT'SITH HOTTHPEHNX TPOrpam 1iidpoBoi 06pobKu oTpu-
MaHO JIECHCUTOMETPUYHI TTOKa3HUKU CTPYKTYP OPTaHiB IPY/AHOI KJITKW mnaiieHTiB. [IpoananizoBaHo Toy-
HiCTh BioOpaskeHHs MOKA3HUKIB MIIJIBHOCTI JOCJIKYBaHUMMU TIPOTPAMaMHE TIPH 3iCTaBJIEHH] 3 pe3yJibraTa-
MU TICTOJIOTIYHOTO JIOCJIIPKEHHS.

Pesyavmamu ma 062060penns. 3a HAUMI JTAHUMI, IEHCUTOMETPUYHI TOKA3HUKU, OTPUMAHI 32 JI0TI0-
moroio free DICOM-viewer’s i mporpam g poBoi 06pobKy JaHUX, MAIOTh CUJIbHY KOPEJIALIIO 3 €TaJTOHHUM
MOKA3HUKOM Ta MisK c06010. BusHaueHi OKa3HUKH MIITbHOCTI MAIOTh CUJIBHUN 3B'SI30K i3 TICTOMOTTYHIMI
BusBaMu eMdizemu ta (ibpo3yBaHHIM JiereHeBol napeHxiMu. JJocToBIpHO BUSHAYAIOTHCS SIK IIPU BUCOKII
AKTUBHOCTI CHeTTNITHOTO 3amaieHHsd B TTapeHXiMi JieTeHi, Tak 1 TPy HeaKTUBHUX MIPOIlecax, Mo Ta€ 3MOTY
MpoBecTH cTpaThdiKalliio MalieHTiB. YCTaHOBJIEHO, IO CEPEAH] MOKA3HUKH IiJIbHOCTI MeliaCTUHATbHUX
JiMGpATUIHUX BY3JTiB [TPU HEAKTUBHOMY CTelUpivHOMY 3anaibHoMy mporieci B 80 % BUNIAJKIB MaJu 3HA-
yenns (54,4 = 17,8) HU. Ilokasuuku (15,0 = 2,5) HU xapakTepusyBajiii BUCOKY aKTUBHICTb CHeH(piIHO-
O 3aaJIbHOTO Tpoliecy i a3y rporpecyBans 3axsopioBanus. Kiiniuno 89 (86,4 %) naiienTis 3i 3Haunum
BI/IXWJIEHHSM JIEHCUTOMETPUYHUX TIOKA3HUKIB IIJIBHOCTI TTapeHXIMU JieTeHl Biji HOpMU MaJjld TPUBAJIUIA
CKUJI OBITPSI B micssionepaitiinuii epiog. ¥ 96 (93,2 %) naiienris 3i 3MiHEHOIO HILJIBHICTIO JliM(DaTuIHIX
Me/llaCTUHAJIBHUX BY3JIiB BiJI3HAUEHO TPUBAJIY IiCJSONEpaIliiHy eKCYy/Iallifo 10 MJIeBPaJbHUX JpeHakaX.
[TamienTn 3i 3MiHEHUMW AEHCUTOMETPUIHUMU TMOKA3HUKAMU MaJil YCKJIATHEHWH iHTpaolepamiitHuii ta
micastonepaltiitauii mepebir. Bugsieni npu komir'torepHiit Tomorpadii opratis rpyaHol KJiTKY 3MiHM 1i1b-
HOCTI JiereHeBoi napeHxiMu B 96,1 % BUTIAJKIB TATBEPKEHO PE3YIBTaTAMU TiCTOJOTTYHOTO IOCTI/PKEHHS
pesexkroBaHoro Matepiaiuy. IIi sMinu 6y/I1 0CTOBIPHO BUABJIEH] BCiMa JOC/IKYBAHUMU IIPOrPAMAMUL.

Bucnoexu. JlencuromeTprnyni TOKa3HUKH, oTprMaHi 3a gonomoroio DICOM-viewer’s Ta mporpam 1ud-
POBOi 0OPOOKM JAHUX, JAIOTH 3MOTY IIPOBECTU IIAaHYBAaHHS XiPypPriYHOro JIKYBaHHS TAIIEHTIB i3 TyOepKy-
JIBO30M JIETE€HD 1 0OTPYHTOBAHO 3aCTOCOBYBATH CIIOCOOH MPOMDIIAKTHKI JIETEHEBO-TLIEBPATbHIX YCKIATHEHD.

Kmiouoei caosa: Ty6epKynbos, JeHCHTOMETPIst, 1MdpoBa nporpamua 00podka 300paxkeHb, Xipypriute
JIIKYBaHHS.
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The Role of Microbiological and Radiological
Tests in the Diagnosis of Pulmonary Tuberculosis
in the Conditions of the Pandemic COVID-19

The impact of the methods for diagnosis of pulmonary tuberculosis is perceived in the fastness in setting up
the actions aiming to isolate the source infection and to treat it in due time.

Objective — to establish the role of microbiological and radiological tests in diagnosis of pulmonary tuberculosis
in actual epidemiological context of tuberculosis associated to the COVID-19 pandemics (2020—2022).

Materials and methods. It was conducted a case-control study which included 172 patients diagnosed with
pulmonary tuberculosis, as new case, distributed in two groups, the 1st group — 116 patients diagnosed
through the radiological methods and the 2nd group — 56 patients, diagnosed through microbiological
methods.

Results and discussion. The main peculiarities of patients diagnosed with tuberculosis regardless of
methods of investigation were male gender, low social and economic state and high prevalence of the harmful
habits with impact on the health state. Patients diagnosed through the microbiological methods were residing
more frequently in rural areas, with low accessibility to healthcare services, identified through a long-evolving
symptomatology, late detection, expressiveness of the clinical symptomatology and a high rate of poor
treatment outcome. Recommendations were established that systematic screening for tuberculosis should be
performed in all social-vulnerable groups, fortified by the individualised therapeutic approach.

Conclusions. The case-control study identified that the main peculiarities of patients diagnosed with
tuberculosis regardless of methods of investigation were male gender, low social and economic state and high
prevalence of harmful habits such as smoking and alcohol consumption. Patients diagnosed through the
microbiological methods were residing more frequently in rural areas, with low accessibility to healthcare
services, concluded through a long-lasting symptomatology, late detected forms of tuberculosis, high
expressiveness of the clinical symptomatology and severe evolution, followed by a high rate of poor treatment
outcomes, including death. Patients diagnosed through the radiological methods were more frequently from
urban sectors, from tuberculosis clusters, with comorbidities with high risk for tuberculosis sickness, such as
HIV infection, diabetes and mental disorders which constituted included in active screening programs. The
lack of positive microbiological assay results was the consequence of the unilateral and limited forms of
pulmonary and determined a higher rate of treatment success rate.

Keywords
Tuberculosis, risk factors, X-ray examination, microbiological examination, result of treatment.

Tuberculosis (TB) is a social-determinate disease
with a high prevalence in the Eastern European
Region (EER), including in the Republic of Mol-
dova (RM) [2—5]. The main barriers to achieving
TB control in EER are social, economic, educa-

tional and psychological issues [3, 6]. According to
World Health Organization (WHO), EER is a
high-risk zone for communicable diseases, with an
inadequate concern regarding social determinants
of health [1, 5, 6, 14, 16]. Almost all countries listed
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in the WHO list with the highest burden of multi-
drug resistant TB (MDR-TB) are located in the
EER [1, 4, 13, 15]. The countries with the highest
rates of TB are the poorest and have many unequal
social inequalities including very limited access to
healthcare [1, 3, 16]. The studies showed that
affected by TB people usually live in absolute pover-
ty, which provides the ideal condition for the spread-
ing of Mycobacteria tuberculosis 3, 5, 6,9, 10]. Often
in those households, poverty is associated with
malnutrition and HIV infection, which both condi-
tions diminish the immune resistance of the organ-
ism making them vulnerable to TB [6, 10, 11].

In the RM TB is one of the priority public health
problems, and its prevention and control are strate-
gic objectives of the Strategy «European Moldova»
which integrates the principles of the National
Public Health Programme [12]. Statistical data from
recent years demonstrated an improvement in the
epidemiological indicators, as a result of the provi-
sion of patient-centred TB healthcare services, based
on prevention, detection and treatment [2, 7, 8].
The constantly positive trend from the pre-pandem-
ic period (until 2019) experienced an alarming
decline in the context of the COVID-19 pandemic
[7—9, 12, 13, 15]. The monitoring indicators assess-
ing the response to TB, which included data from
2019, known as the pre-pandemic year established
a 38.7 % reduction in the number of new, relapse
cases detected in 2020 compared to 2019 and a slight
increase of 2.7 % in 2022 compared with 2021.
Starting with 2020, followed by 2021 and 2022 the
TB epidemiological indicators were reported to the
Moldovan population of 3,079,908 people (inclu-
ding right bank — 2,053,238, left bank — 378,329)
and children — 648,341 (right bank — 561,961, left
bank — 86,380). The incidence of new cases and
relapses in 2022 was 68.8/100,000 population
(2,121 cases) and in 2021 — 67.1,/100,000 popula-
tion (2,068 cases) with the rate of TB-HIV co-
infection of 13 %. In 2022, 1,666 new cases of TB
were register compared with 1,614 new cases in 2021
the incidence was calculated to 54.1,/100,000 popu-
lation and was compared to 52.4,/100,000 population
in 2021. The incidence of TB relapses in 2022 was
14.8/100,000 population (457 cases), compared to
2021 — 14.7/100,000 population (454 cases), con-
stituting 22 % of the global incidence. The rate of
pulmonary forms with lung destruction in new
pulmonary TB cases in 2022 was 37 % (559 cases)
and in 2021 — 41 % (591 cases), which is double
compared with pre-pandemic period [7, 8]. The
mortality was 5.7/100,000 population and death
registered until one year after detection constituted
43 % [7, 8]. Exposed data demonstrated delayed
diagnosis of late detected forms of pulmonary TB,

but no clinical and radiological aspects were assess
in correlation with the methods of diagnosis —
microbiological and radiological.

Objective — to establish the role of microbiologi-
cal and radiological tests in diagnosis of pulmonary
tuberculosis in actual epidemiological context of
tuberculosis associated to the COVID-19 pandemics.

Materials and methods

The research was conduct as retrospective, selec-
tive, and descriptive and included a cohort of
172 patients diagnosed with pulmonary TB during
the period 1.1.2020—31.12.2022 in Chisinau, RM.
The inclusion criteria were: age older than 18 years,
TB diagnosed by the pulmonologist, detected as the
new case and signed informed consent.

The patients were distributed in two groups, 1st
group included 116 patients diagnosed with pulmo-
nary TB through radiological investigations, with-
out microbiological positive tests and were com-
pared with the 2 group of 56 patients with positive
for TB assays (Ziehl-Neelson staining, PCR assay
Gene Xpert MTB/Rif). The diagnosis of pulmonary
TB was established according to the criteria pro-
vided by the national policy Nr. 123. Every patient
was investigated through the sputum examination
at Ziehl-Neelson staining, PCR assay Gene Xpert
MTB/Rif and culture on the Lowenstein—Jensen
and liquid BACTEC media. In the 1+ group, the
radiological methods were applied — chest X-ray
examination in 2 incidences — 116 (100 %), tomo-
synthesis — 23 (20 %) and high-resolution com-
puted tomography — 14 (12 %). In 35 (30 %) cases,
3D bronchial fibroscopy with the aspiration of
tracheo-alveolar liquid was performed.

The study’s schedule included data about:

a) biological and social peculiarities, demographic
characteristics (living in urban/rural areas);

b) economic peculiarities: economic state (employed,
unemployed, retired, disabled,) and health-insurance
coverage (presence/lack of health insurance);

¢) characteristics with high risk: homelessness,
migration, history of detention, infectious contact;

d) case-management: health care seeking behaviour
and addressability to healthcare settings, methods
used for TB detection, the medical staff involved
in the detection, comorbidities, complications and
HIV status;

e) TB-related characteristics: localization (pulmo-
nary/secondary extrapulmonary), results of
microbiological assays, anti-tuberculosis treat-
ment and the outcome.

Other investigations performed were: hemoleu-
cogramme, urine analysis, serum biochemical tests
(transaminases, urea, creatinine, lactate dehydroge-
nase), and tests for HIV markers.
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Table 1. Distribution according to the biological
peculiarities and demographics (%)

Indicators 1tgroup (n=116) 2" group (n=56) p

Men 72 (62 %) 44(78%)  <0.05
Women 44 (38 %) 12(22%) <005
Age, y.o.
18—24 16 (14 %) 6 (11 %) >0.05
2534 20 (17 %) 12(22%)  >005
35—44 32 (27 %) 16(28%)  >0.05
4554 28 (24 %) 14(25%)  >005
> 55 20 (17 %) 8 (14 %) > (.05
Urban 88 (75 %) 38(65%)  >0.05
Rural 20 (17 %) 20 (36 %) >0.05
Homeless 4(3 %) 509 %) <0.01

Note. p — significance at ANOVA test.

The statistical assays have been used for the
analysis of variation (ANOVA test) and Student’s
t-test. Statistical significance was determined by the
value of p <0.05. Multiple linear regression (RML)
was performed to calculate the odds ratio (OR) for
the evaluation of the risks.

Results and discussion

Distributing patients by sex, was determined that
in the 1+ group 62 % were men and 38 % women, the
male/female ratio — 1.6/1.0, while in the 2" group
78 % were men and 22 % women, the male/female
ratio — 3.7/1.0. The comparative analysis showed
that men were more often diagnosed through
microbiolgoical methods, which is associated with
high contagiousness, with an OR = 3.1 (95 % CI:
1.25—4.19), 2 = 0.03. By distributing the patients
into age groups according to the WHO classification
was estabished in the 1% the highest rate were
integrated in the group 35—44 years old (y.0.) —
27 %,45—54y.0. — 24 %, 25—34 y.0.and > 55 y.0. —
with a similar rate 17 %, 18—24 y.o. — 14 % of
patients. In the 2 group predominated patients
between 35—44 y.0. — 28 %, 45—54 y.0. — 25 %,
25—34y.0.— 22 %,>35y.0. — 14 %, 18—24 y.0. —
11 %. Distributing patients in two age groups,
younger 35 and older 35, there were no statistical
differences between them. The biological peculiari-
ties of the patients confirmed that both young age
people and older have a similar chance of developing
TB and are to be detected through microbiological
or radiological assays. So, for patients of any age we
will apply the prevention measures to reduce the risk
of developing TB and in cases with clinical suspicion
to be investigated according to the national policy,
performing microbiological and radiological tests.

Evaluating the place of residence of patients when
TB was diagnosed, the urban location was establi-

shed in majority of patients of all groups — 76 % in
the 1+ group and 65 % in the 2" group. Patients from
the 2 group were living more frequently in rural
localities 36 % vs. 24 % cases in the 1% group. So,
radiological methods for diagnosis were more
accessible to patients living in urban sectors
compared with rural areas, without statistic evi-
dence. The homeless were identified in a small
proportion in both groups: 3 % vs. 9 %. The data are
displayed in Table 1.

The patients were evaluate according to the last
level of academic education and divided into sev-
eral groups: primary, incomplete secondary, com-
pleted secondary (general school, specialised sec-
ondary) and superior studies. In the 1+ group pre-
dominated the patients with secondary level 48 %,
followed by incomplete secondary 27 %, then spe-
cialised level 14 % followed in a minor proportion
primary 7 % and superior studies — 2 %. In the 2
group every second had secondary graduated educa-
tion 50 %, followed by incomplete secondary studies
25 %, then primary education 14 % and specialised
degree in 11 % cases. Low level of academic educa-
tion slightly predominated in the 2 group — 50
(89 %) vs. 98 (84 %) cases in the 1+ group. This
finding demonstrated that the low level of aca-
demic education predisposes the development of TB,
but has no impact on access to certain detection
methods.

Tuberculosis affects socially vulnerable groups
and while evaluating the economic status was found
that in the 1+ group predominated employed indi-
viduals 42 %, then unemployed 34 % and in a lower
proportion students 10 % and retired 7 %. In the
2" group the patients with a stable economic state
as being employed were only 25 % and the majority
were socio-economical vulnerable — 42 %, retired
14 %, disabled 11 % and students 7 %. So, this find-
ing demonstrated the fact that the low socio-eco-
nomical level predisposed to detection by microbio-
logical methods as being symptomatic, because they
have a limited access to radiological methods, with
an OR =29 (95 % CI: 1.19—3.96), x2= 0.02. The
obtained data confirmed that socio-economical sup-
port and awareness should be provide to all socially
vulnerable groups, giving them accessibility to
radiological investigations.

The distribution of patients according to marital
status classified them in groups: married, single,
divorced, widowed. In the 1st group predominated
married individuals — 60 %, followed by single
state — 24 % and in a similar proportion divorced/
widowed 16 % of cases. In the 2" group predomi-
nated married 57 %, followed by singles 33 % and
divorced/widowed 10 %. Single either married
state was established in a similar proportion in
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patients from both groups. Exposed data are
reflected in the Table 2.

Considering the totality of the particularities
with an impact on the case-detection was establi-
shed that men and patients residing in rural locali-
ties, with the socially vulnerable state were more
predisposed to the detection through the microbio-
logical methods, which involves an important epi-
demiological risk and women. Patients residing in
urban localities and economically stable were more
detected through the radiological investigations
without a positive microbiological state.

Analyzing the scientific review, which demon-
strated that the harmful habits with high risk for
TB are: smoking, alcohol consumption and the
illicit drug use was identified that in the 1* group
active smoking was identified in 62 %, chronic or
abusive alcohol consumption in 2 % and no drug
use. While in the 2" group smoking was established
in 77 %, alcohol consumption 16 % and 4 % of
patients were drug users. Epidemiological contact
was established at 21 % of the 1 group which
involved the systematic screening and in 11 % of the
2 group and represented a contributing and facili-
tating factor for radiological investigation in scope
of diagnosis OR = 4.1 (95 % CI: 2.1—5.8), x>=0.01.
Returned from abroad during the last 12 months
7 % in the and 4 former detainees (3 %). All these
characteristics related to the socio-economic pecu-
liarities exposed an important impact on the diag-
nosing methods of TB in the epidemiological condi-
tions of COVID-19 epidemics.

National policy recommends the detection of the
new cases of the pulmonary TB through the micro-
biological examination of the symptomatic cases.
Studying the case-detection characteristics of the
patients, it was found that in the 1+ group 27 % of
the cases were people from high-risk groups and
were detected through the systematic screening
compared with 15 % from the 2 group, represents
an indicator of accessibility to the preventive health-
care services. By the other side an increased use of
the systematic screening in the 1+ group was condi-
tioned by a higher rate o patients with high risks:
HIV-infection 10 % vs. 4 %, comorbidities such as
diabetes mellitus 4 % vs. 1 %, mental disorders in
6 % vs. 1 % in the 1% group vs. 2" group, respec-
tively, immunosuppressive conditions and chronic
immunosuppressive treatment for autoimmune
pathologies in 2 % in the 1+ group. Passive detection
of symptomatic cases predominated in the 2 group
73 % vs. 48 % and constitute an indicator of the late
detection of contagious forms. The direct addressing
to the specialised services in physiology was used in
a slightly higher proportion by the patients of the
2 group 32 % vs. 25 % in the 1+ group which is an

Table 2. Distribution according to the social
peculiarities (%)

I1tgroup 2" group

Indicators (n=116) (n=56) p
Education
Primary 8(7%) 8(14%) >0.05
Incompleted secondary 32 (27 %) 14 (25 %) >0.05
Secondary general 56 (48 %) 28 (50 %) >0.05
Specialised training 16 (14%) 6(11%) >0.05
Superior studies 2(2%) 0 > (.05
Employed 48 (42 %) 14 (25%) <0.05
Unemployed 40 (34 %) 24 (42%) >0.05
People with disabilities 8 (7 %) 6(11%) >0.05
Student 12(10%) 4(7%) >0.05
Retired 8 (7 %) 8 (14 %) >0.05
Married 70 (60 %) 32 (57 %) >0.05
Single 28(24 %) 18(33%) > 0.05
Divorced/widowed 16 (16 %) 6(10%) >0.05

Note. p — significance at ANOVA test.

indicator of reduced accessibilities either of lack of
confidence in the primary healthcare services.
Clinical aspects when diagnosis of TB was estab-
lished were characterized by subacute onset (7—
30 days) in 67 % patients from the 1 group vs. 9 %
in the 2" group and a lost lasting evolution
(> 90 days) in the 2" group 60 % wvs. 7 % in the
1+ group. A similar proportion of the patients in both
groups complained of TB with suspicious symptom-
atology between 30 and 90 days till diagnosis 25 %
vs. 31 %, respectively. Obtained data demonstrated
the presence of a significant number of patients
detected in more than 1 month after the onset of the
symptoms in the 2* group as being characteristic
for accessing the microbiological methods of inves-
tigations. Clinical signs of the intoxication syndro-
me — asthenia, lost of weight, night sweats, fever/
feverish and the bronchopulmonary syndrome —
cough, mucopurulent expectorations were identified
in all patients of the 2" group and only in 76 % of
the 1 group. Data demonstrated an important
number of symptomatic individuals in the group
detected by microbiological assays as being charac-
teristic for passive detection. Distributing patients
into the groups according to the clinical diagnosis
was established infiltrative form in all patients from
the 1+ group vs. 86 % in the 2" group. While dis-
seminated form and cavernous were diagnosed only
in the 2" group, with 7 % for each form. Both lungs
were involved in the infectious process in every
second patient from 2" group and in every fourth
in the 1+ group and extensive forms to more than
3 lung segments were detected in all patients from
the 2 group vs one fourth in the 1+ group (Table 3).
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Table 3. Distribution according to the radiological
peculiarities (%)

Table 4. The indicators of the treatment's effectiveness
in the groups of patients (%)

Indicator :: g";lljg) ?nd Sr5° g)p p Indicator 2: nggg) i: Srg;l)p
Infiltrative 116 (100 %) 48 (86 %) >0.05 Treatment success 95 (82 %) 36(62%) <0.05
Diseminated 0 4(7 %) > (.05 Therapeutical failure 4(2%) 2(4%) >0.05
Fibro-cavernous 0 4(7 %) >0.05 Interrupted /lost

Both lungs affected 30 (26 %)  32(57%) <0.001 _tofollow-up 3(6%) 3% >005
One lung affected 86 (74%) 24 (43%) <0001  Died 0 4(@8%) <005
Extensive TB Fully compliant 89 (77 %) 52 (93 %) >0.05
on 3 + lung segments 31 (27 %) 56 (100 %) < 0.001 Adverse drug reactions 16 (14 %) 9 (16 %) <0.05
Limited TB 85 (73 %) 0 <0.001 Limited TB 95 (82 %) 36 (62 %) <0.05

Note. p — significance at ANOVA test.

So, infiltrative form of pulmonary TB ware diag-
nosed in the majority of patients in all investigated
groups, in similar rates reported by the epidemio-
logical indicators for the RM. While extensive forms
on more than three segments was confirmed in the
majority of patients from the 2" group as being
straightly and positively correlated with the pre-
sence of the bronchopulmonary symptomatology
(r = 0.89) and low correlated with the general
intoxication syndrome (r = 0.21). In the mean, the
bilateral location of the infectious process was
tightly positively correlated with the bronchopul-
monary symptomatology (r = 0.82) and tightly
positively correlated with the general intoxication
syndrome (r = 0.11).

The most important indicators of the interrup-
tion of the infection transmission and epidemio-
logical danger are those representing the treatment
effectiveness (Table 4). So, in the 1+ group the
therapeutic success was registered at 82 % vs. 62 %
in the 2" group, which included all patients who
completed the treatment. In the 2" group the
therapeutic success was established at 62 % of
which all the cases were cured. Therapeutic failure
was identified in a similar low proportion of cases
— 2 % vs. 4 %, respectively, and the patients lost to
follow-up were as well a few 6 % in both groups.
Deaths were estbalished only in a few cases of the
2" group 4 (8 %). Therapeutically interruptions
and incompliance were more often detected in the
1+ group 23 % vs. 7 %, argued by a higher rate of
comorbid patients which interrupted due to clinical
intolerance, but a few cases interrupted as the
clinical state improved and they left the country.
Adverse drug reactions were registered in every
seventh patient in both groups.

The research evaluated the clinical-radiological
peculiarities of the patients diagnosed with pulmo-
nary TB through the radiological and microbio-
logical methods in the actual epidemiological con-

Note. p — significance at ANOVA test.

text associated with COVID-19 pandemics. The
results of the study demonstrated that the biological
peculiarities of the patients was male gender, with
no differences while distributing them in age groups
and the predomination of cases residing in urban
sectors having detected TB through the radiological
methods and in rural areas having diagnosed TB
through the microbiological assays. Similar results
are often reported in local and international studies
[3—5, 7—11]. Social peculiarities of the patients
regardless the methods of diagnosis were economical
vulnerable state, primary and secondary incomplete
academic level and harmful habits, such as tobacco
smoking and alcohol abuse. The epidemiological risk
factor which was more involved in the development
of TB among patients detected through the radio-
logical investigations was TB contact, similar to
other research [8—10]. The medical factors, such as
comorbidities with high risk for TB (HIV infection,
diabetes mellitus, mental disorders and immune
suppressive treatment/conditions) were more
involved in the same group [9—11]. Both TB contact
and associated diseases are eligibility criteria for
active screening for TB, which are fully recognised
by local studies [9—11]. Synthetically analyzing the
groups, was concluded that patients diagnosed by
microbiological methods showed severe, late detect-
ed and long lasting evolution compared with those
diagnosed through the radiological methods [12].
The correlation was very tight between the radio-
logical extensiveness and clinical expressiveness of
the bronchopulmonary and general intoxication
syndromes in patients diagnosed by microbiological
methods. The indicators of the treatment effective-
ness was highly superior in the groups diagnosed
through the radiological methods, in which were not
detected died patients. Therapeutic failure was
identified in a similar proportion of cases, and the
loss to follow-up were found in a limited number of
cases in both groups.
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Conclusions

The case-control study identified that the main
peculiarities of patients diagnosed with TB regard-
less of methods of investigation were: male gender,
low social and economic state and high prevalence
of harmful habits such as smoking and alcohol con-
sumption.

Patients diagnosed through the microbiological
methods were residing more frequently in rural
areas, with low accessibility to healthcare services,
concluded through a long-lasting symptomatology,
late detected forms of TB, high expressiveness of the
clinical symptomatology and severe evolution, fol-
lowed by a high rate of poor treatment outcomes,
including death.

Patients diagnosed through the radiological
methods were more frequently from urban sectors,
from TB clusters, with comorbidities with high risk

There is no conflict of interest.

for TB sickness, such as HIV infection, diabetes and
mental disorders which constituted included in
active screening programs. The lack of positive
microbiological assay results was the consequence
of the unilateral and limited forms of pulmonary and
determined a higher rate of treatment success rate.

As practical recommendations with applicative
value were established:

Screening of the subpopulations with high risk
should be supported through various ways including
clinical, radiological and microbiological investiga-
tions for TB.

The standardized clinical-case management of TB
patients should be oriented to actions aiming to
address the main challenges for early detection and
improve the treatment effectiveness, such as: social
economical vulnerability, harmful habits and associ-
ated diseases.

Participation of authors: collection and processing of material — E. Lesnic, L.D. Todoriko; research concept and design — L.D. Todoriko,
E. Lesnic, O.S. Shevchenko, LV. Yeremenchuk; writing text — L.D. Todoriko, E. Lesnic, O.S. Shevchenko, 1.V. Yeremenchuk, V.I. Slyvka;
statistical data processing — L.D. Todoriko, E. Lesnic, I.V. Yeremenchuk, V.I. Slyvka; text editing — L.D. Todoriko, LV. Yeremenchuk.
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E. Nlecnik®, J1.[. Topopiko? I.B. Epemenuyk? 0.C. LLeByenko?, B.I. Cnneka?

lepkaBHuMit yHiBepCcUTET MeAULMHYM Ta dhapMmallii imeHi Mukonu TectemiuaHy, KuwuHis, Pecny6nika Mongosa
?BYKOBWUHCbKUI fiepXKaBHUI MeAUYHUI yHiBepcuTeT, YepHiBui
3XapKiBCbKUI HAaLiOHaNbHUI MELUYHWII YHiBEpPCUTET

Knixiko-peHTreHon0rivHi 0co6amnBoCTi repebiry nereHeBoro
TyOepKyNb03y B yMoBax maxzemii COVID-19

MeTou liarHOCTHKK TyOEpPKYJIb03y JIETeHb MalOTh BUPA3HUiT BILIMB Ha IBU/IKICTb IPOBE/IEHHST 3aXO/IiB,
CTIPSIMOBAHUX Ha BUSBJIEHHS BOTHUIIA iH(MEKIII] Ta CBOEUACHE JIIKYBAHHS.

Mema po6omu — yctaHOBUTH POJIb MIKPOGIOJIOTIYHMX I PEHTTEHOIOTIYHUX JOCIIKEHb Y PAHHIN fia-
THOCTHII TyOEpKYJ/Ib03y JlereHb B yMOBax IaHaeMii KopoHasipycHoi xBopoou-2019 (COVID-19).

Mamepianu ma memoou. I1poBesieHO TOCTIKEHHST TUITY BUIAJ0K—KOHTPOJIb, B sike OYJIO 3a1y4eHO
172 xBopHX Ha BIIEpIIe [iarHOCTOBAHUIT TYOEPKYIHbO3Y JIeTeHb, 110 OyJn Po3MoiieHi Ha ABi rpymm: 1-1ma
rpyna — 116 narmieHriB, 1ilarHOCTOBAHUX PEHTIEHOJIOITYHIMK METOJaMM, 2-Ta rpyna — 56 HallieHTiB, aia-
THOCTOBAHUX MiKPOOIOIOTTYHIMI METOIAMU.

Pesyavmamu ma 06206openns. OCHOBHUMK 0COOIUBOCTAMU XBOPUX Ha TYOEPKYJIbO3, B AIKUX J[IarHO3
Bepr(iKOBAHO 32 JOMNOMOIOI0 PEHTIEHOJOITYHUX Ta MIiKPOGIOJIOTIYHUX METO/IB OOCTEKEHHS, B yMOBaX
nangemii COVID-19 (2020—2022) 6yJim: 4osioBivya cTaTh, HU3HKHUI COIIaIbHO-€KOHOMIYHMI CTaH Ta BUCO-
Ka MOMIMPEHICTh MIKIVIMBUX 3BMYOK, 10 BIUIMBAIOTh Ha cTaH 340poB’s. IlamieHTn, B SIKUX TyOEpKYyJIbO3
JIaTHOCTOBAHO 32 JI0IIOMOIOI0 MiKPOOIOJIOrNIYHIUX METO/IiB, YacTillle IIPOKUBAIN B CIIbCHKII MiCIIEBOCTI 3
HU3BKOIO IOCTYITHICTIO METMYHUX TIOCITYT, Hei/IeHTH(IKOBaHI CBOEYACHO Yepe3 TPUBAITY €BOJTIOIII0 CUMIITO-
MaTHKH, Mi3HE BUSBJIEHHS, BAPA3HICTDb KJITHIYHOI CUMITTOMATUKH Ta BEJIUKY YACTOTY TIOTAHOTO PE3YJIBTaTy
JIKyBaHHsI. PEKOMEHI0BaHO ITPOBOMTH CHCTEMATUYHII CKPUHIHT Ha TYOEPKYJIb0O3 Y BCIX COIiaIbHO-Bpas-
JIMBUX TpyllaX HaceJIeHHS Ta 3aCTOCOBYBATH 1HAMBIyaJbHUN TeparieBTUUHUN Mmiaxia. [lamienTr, B akux
miarao3 BeprhiKoBaHO 32 JOMOMOTOIO Pa/liONIOTIYHNX METO/IIB, YaCTillle MENTKaIl B MiCTi, MaJId CYITyTHI
3aXBOPIOBAHHs 3 BHCOKMM PHM3MKOM 3aXBOPIOBAHHS Ha TYOepKyJsibo3 (Bipyc iMyHOmebiluTy JIFOAMHH,
IyKpOBUii miaber), Tcuxivni posnamu, Oy 3aaydeHi B aKTUBHY CKPUHIHTOBY mporpamy. HeraTuBHuii
pesysbrat MikpoOiOJIOriYHUX AOCIIKeHb OYB HACTIAKOM OZHOGIUHIX Ta 0OMeKeHNX (GOPM JIEreHEBOI XBO-
POOH, 110 3yMOBJTIOBAJIO GIJIBITY YaCTKY TAIIE€HTIB 3 YCIIITHUM JIiKYBAHHSIM.

Bucnogxu. Y nociipkeHHI TUITY BHUIIAJOK—KOHTPOJIb YCTAHOBJIEHO, 10 OCHOBHUMH OCOOJIMBOCTSIMU
XBOPUX Ha TYOEPKYJIb03 HE3AJIEKHO Bi/l METOIIB 0OCTEKEHHS € YOJIOBIUA CTATh, HU3BKHI COMIaIbHO-EKOHO-
MIYHUM CTaH i BUCOKA MONIMPEHICTD MIKIVIMBUX 3BUUOK (KYyPiHHS Ta BXKHUBaHHS ajikoroJifo). [lamienTu, B
SKUX TyOEPKYJIbO3 [IarHOCTOBAHO 3a J0MIOMOI0I0 MiKPOGIOJIOTIYHUX METO/IB, YacTillie POKUBAIK B Cilib-
CBKili MiCII€BOCTI, MAJI HU3BKY JIOCTYITHICTh JI0 MEJIMYHUX [TOCJIYT, 1[0 CIIPUYNHSIIIO TPUBAIY CUMITTOMATH-
Ky, Mi3HE BUSABJIEHHS (hOPM TyOEpPKYJ/IbO3Y, BUCOKY BUPA3HICTh KJIIHIYHOT CUMIITOMATHKH, TSKKHIT 1Iepeoir,
BEJIMKY YacTOTy HETaTUBHUX Pe3yJIbTaTiB JIKyBaHHs, 30kpeMa cMepTi. [lamientu, B skux giarno3 Bepudi-
KOBAHO 34 JIONIOMOTOIO Pa/lioJIOTIYHNX METO/IiB, YacTillIe TTPOSKUBAJN B MICTi, MaJIA CYITyTHI 3aXBOPIOBAHHS
Ta BUCOKUI PU3KK 3aXBOPIOBaHHS HA TyOepKy1b03. HeratuBHuil pesyibrat MiKpoOioJoriyHUX JOCTIIZKEHb
OyB HACJIIIKOM OJIHOCTOPOHHIX Ta 0OMeKeHUX (POPM JIEreHEBOTO TYOEPKYIbO3Y, IO CIIPHSLIO 301IbIIEHHIO
YaCTOTH YCIIIITHOTO JIIKyBaHHS.

Kntouoei cnosa: tyGepKy/bo3, YNHHUKKM DPHU3WMKY, PEHTTEHOJIOTIYHE IOCTIKEHHsI, MiKpoOiomoriuHe
JIOCJT/IKEHHS], Pe3yJIbTaT JIiKyBaHHS.

Konmakmua ingpopmauia / Corresponding author

Tonopiko Jlixist JimutpiBHa, 1. Me/I. 1., Tpodecop
https://orcid.org/0000-0002-0117-6513

58002, m. Yepwisii, . Tearpanba, 2

E-mail: pulmonology@bsmu.edu.ua

Crarrst nagiiinuia 1o penaxiii/Received 11.03.2024.
Crartsi pekomenioBana 110 onyOaikysanns/Accepted 02.04.2024.

ANA UNTYBAHHA

e Lesnic E, Todoriko LD, Yeremenchuk TV, Shevchenko OS, Slyvka VI. The Role of Microbiological and Radiological Tests in the Diagnosis of Pulmonary Tuberculosis
in the Conditions of the Pandemic COVID-19. Ty6epkybo3, serenesi xsopoGu, BIJI-indexuis. 2024;2:37-43. doi: 10.30978/TB2024-2-37.

*  Lesnic E, Todoriko LD, Yeremenchuk IV, Shevchenko OS, Slyvka VI The Role of Microbiological and Radiological Tests in the Diagnosis of Pulmonary Tuberculosis
in the Conditions of the Pandemic COVID-19. Tuberculosis, Lung Diseases, HIV Infection (Ukraine). 2024;2:37-43. http://doi.org/10.30978 /TB2024-2-37.

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/-indekuin ® N2 2 (57) ® 2024 43



OPUTTHAJIBHI TOCIIIDKEHHA / ORIGINAL RESEARCHES

YK 616.516-08-036.1-08-325:612.015-612.017.1 DOI: http://doi.org/10.30978/TB2024-2-44

K.A. MaHBenoBa
HauioHanbHuit MmegnuHmit yHiBepcuteT imeHi 0.0. boromonbus, Knis

Komop0ifHnii cTaH, 3yMOBJIEHNIA
NiXeHOigHUM Ty6epKyJ1bo30M nTKipn

Ta YEePBOHWUM IUJIECKATUM JINLIAEM.

3HaYeHHA MYNbTUINCLUITIIHAPHOTO TAX0AY
10 CBOEYACHO]I 1arHOCTUKU 1 NIIKYBaHHA

B VYkpaini B craTHCTHYHKX 3BiTax yci Bunagku Tyoepkyabo3y (TB) mKipu BiIHOCATD 10 «[103aJereHeBOro
Tbh». Ile He nae sMoru BcraHOBUTH (haKTUUHY 3axBopioBaHicTh. Kininiuni Bunagku TH mikipu motpebyrorh
MYJIBTUUCIATIIIHAPHOTO TIAXO/MY /10 AIaTHOCTUKH, 30KpeMa 7715t AnepeHIliiHol iarHOCTUKU 3 (hopMaMu
JEeSKUX XPOHIYHUX JIEPMATO31B 13 TOAIGHUME MOP(hOJIOTTUHUME eJIeMEHTAMU MIKIPHOT BUCHITKY, Ta JIIKYBaHHSI.

Mema po6omu — nipoectr [ubepeHITiiiHY AIaTHOCTUKY Ta BU3HAYUTH HASIBHICTH KOMOPOiIHOT aToJIorii y
XBOPOI0 3 KJIIHIYHUMM BUSBAMU IIPUTAMAHHUMHU SK JIXEHOIZHOMY TyOEpKyJ/Ib03y LIKIPU, TaK 1 4epBOHOMY
IIJIECKATOMY JIMIIAIO 13 3aTy4eHHAM KOMILJIEKCY CyYacHUX iarHOCTUYHUX JTOCTI/IKEHb, 30KpeMa MaToricTo10-
TIYHUX , @ TAKOK JIA3€PHOI J0TIJIEPiBChKOI hytoyMeTpii.

Mamepianu ma memoou. Ilix HamMm criocTepeskeHHsM epebyBas xeopuil b., 2005 p. H., B sKOr0 OYJI10 BUSIB-
JIEHO TTKIPHI ypasKeHHsT, TIPUTaMaHHi K JiixeHoigaomy Tb 1mkipu, Tak i 4epBOHOMY TIIIECKATOMY JIMTIAT0. 3TiIHO
3 JIAHUMU aHaMHe3y TPUBAJIICTDh 3aXBOPIOBAHHS CTaHOBUJIA 4 POKU. MeTomoM Ja3epHoi f0TiepiBebKoi (hiioy-
Merpii 3a gonomoroio duoymerpa Vingmed SD-100 («Medatas, [1IBelist) BusHaYaau IIOKA3HUK MiKPOIMPKY-
JIAIIi1 Ta OTO cepe/lHbOKBA/[PATUYHE BiJIXUJIEHHS, KOeIIIEHT Bapiallii, MAKCUMAJIbHY aMILIITY/ly MOBIJIbHUX,
MIBUIKUX Ta ITyJIbCOBUX KOJWBAHb Y JIJITHKAX YpakeHHs 11 Bi3yaJbHO HE3MiHEHOI 1Kipn (Ha BificTani 3—4 cm
BiJl €JIeMeHTIB BUCHIIKH ). TaKoK MPOBOINJIN MTATOTICTOJIOTIUHE OCITI/PKEHHS B IITHKAX e(hJIOPECIeHTT.

Pesynvmamu ma o06z06openns. 3 ypaxyBaHHSIM JaHUX KJIHIYHOTO OOCTEKEHHS XBOPOTO, PE3YJIbTATIB
KOMILJIEKCHOTO JIa6opaTopHoro 1 MATOTICTOJIOTIYHOTO JOCJI/KeHb 1 MOKAa3HUKIB Jla3epHOi J10T1JIepiBCbKOT
(pﬂoyMeTpu B JIJISTHKAX IIKIPHOTO YPaKEHHSI JIarHOCTOBAHO HASIBHICTH KOMOPOIHOTO CTaHYy, 3YMOBJICHOTO
gixenoinnuM TH mkipu Ta 4epBoHUM IleckaTuM JuinaeM. [lamienta HamnpasseHo g0 drusiaTpa 3a Miciem
MPOKUBAHHS IS TTPOBEICHHST KOMIIEKCHOTO CIIENUDIiYHOTO JIKYBaHHS TYGEpKYIOCTATHYHUMHE TIperapaTa-
Mu. XBOPOMY TaKOK OYJIO PEKOMEHIOBAHO CIIOCTEPEKEHHS B JIEPMATOJIOra 1010 e(heKTUBHOCTI MPU3HAYEHOT
HaMH1 1TaTOTEHEeTUYHOI Tepariil YepBOHOTO TIJIECKATOTO JIMIIAO.

BucHoBku. PiznomaniTTs kiinivaux hopm T mikipu Ta HU3KM XPOHIYHUX I€PMATO3iB, 30KpEMa YePBOHO-
IO [IJIECKATOTO JIMIIAIO, & TAKOXK MOAIOHICTb KJIiHIYHOI KapTHUHU Mop(bOJIorquHx €JIEMEHTIB IIKIiPHOI BUCUIIKU
MPH ITUX 3aXBOPIOBAHHSIX MOTPeOy€E My]IbTI/IIlI/ICHI/IHJIIHapHOI‘O maxoay Ta MPOBE/ICHHS KOMILIEKCY KJIIHIYHUX,
crienianbHuX TabopaTOPHUX, MATOTICTOIOTIYHUX i HOBITHIX JIarHOCTUYIHUX lHCprMeHTaJII)HI/IX JIOCJIJIKEHb,
SIKI JIAf0Th 3MOTY IIPOBECTH CBOEYACHY AU(EPEHIIIHY MiarHOCTUKY ypakeHb IIKIPH, 30KpeMa KOMOPOiIHUX
CTaHiB, a TaKOK MPU3HAYUTH PAIliOHAIbHY KOMILIEKCHY Teparifo. 3acTOCYBaHHS Jia3epHOi JOTIEPiBChKOI
ditoymerpii i1 BU3HAYEHHST CTaHy JEPMAIbHOTO KPOBOOOITY B JIJISTHKAX YPaKEHHS MIKIPH € BasKJIUBUM
JIOJIATKOBYM JIIarHOCTUYHUM TECTOM TIPU MTPOBeIeHHI JM(DePEHITIITHOI IarHOCTUKY JIETKUX XPOHIYHUX JlepMa-
TO3iB 260 BU3HAYEHHI KOMOPOITHOTO CTaHYy.

KniouoBi cnoBa

JlixeHoigHWit Ty6epKyNbO3 WKipW, YePBOHMIA NNECKATUI NWWail, fiarHOCTMYHA fa3epHa aonnepiBcbKa
dhnoymeTpis.

© 2024 Asmop. OnybnikosaHo Ha ymosax niyeHsii CC BY-ND 4.0 / Author. Published under the CC BY-ND 4.0 license
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HI/IHi Ty6epky/b03 (TH) BUusHano MerKo-Colli-
anpioio 1pobiemoro. Ile 3yMOBIeHO HOTO
3HAUHUM TOIIUPEHHSM, 30LIBIIEHHSIM KiJIBKOCTI
BUIAJKIB cepes; 0¢i6 aKTUBHOTO IIPALE3aTHOrO Bi-
KY, XPOHIYHO-PEIMIMBHUM 11ePeOiroM, 9acToI0 Pe3u-
CTEHTHICTIO 10 TPaAuLiiHuX 3ac00iB Tepaiii. Yce e
HEeraTMBHO BIJIMBA€ Ha ICUXOEMOIINWHUN CcTaH
XBOPHUX, CTBOPIOE YMOBU [IJII IXHBOI COIIAJbHOI
nabinbHOCTI. 3TiAHO 3 JAHUMK CTATUCTUKH, IOPOKY
y cBiti Bix TH momwmpaioTh moHax 2 MJH 0ci.
B Ykpaini curyaritis nozno nomupenns Tb e emizie-
MiyHO-Hanpykenoio [1, 3].

TyGepkynbo3 € iHMEKIIHHIM 3aXBOPIOBAHHSIM,
sIKe CHPUYUHSIOTh MiKoOakTepil TyOepKyJIbo3y
(MBT). XapaxkrepusyeThbcs crenudiuaum Tyoep-
KYJIbO3HUM 3aIaJICHHSIM — YTBOPEHHSIM TPAHYJIbOM
y Pi3HUX OpraHax i TKaHWHaX y TOEJHAHH] 3 Heclie-
(IYHUMA PEeaKITisIMU Ta TOJTIMOP(HOTO KIITHIYHOTO
kapTuHoio. IlaTosoriyunuii mmporec Moxke BpaxkaTu
BCi OpPraHu Ta CUCTEeMHU MaKPOOPTaHi3MY, TOMY XBO-
puii Ha TH Moske OGyTu malfieHToM JiKapiB pisHUX
crieriiasibHocTedt [].

[Tarorenes T mkipu ckaagnuii i 6arato B yomy
He3'scoBaHnil. Y HOTO PO3BUTKY BaXXJIUBY POJIb
BilirpaloTh JiBa YNHHUKUA — IMYHITET i 3MiHa peak-
TUBHOCTI OpraHisamy Ta mkipu, 3okpema MDBT i3
MiCIIsl IXHBOI JIOKaJIi3allil B opratax i cucreMax rnpo-
HUKAIOTh y TIKIpy dYacTimie JgiMboreMaToreHHIM
MIJIIXOM, PiJillie — YHACTIIOK €K30T€HHOTO 3apasKeH-
Hd. BigHOCHA PIKICHICTD YpasKeHHS MIKIpU MOKE
MOSICHIOBATUCA HECTPUATINBUMHU YMOBAMH ISt
pocty Ta po3BuTky MBT. Tomy BBaxarors, 1110 ex30-
TeHHe 3apakKeHHsT MOKJIMBE JIUIIE B Pa3i MacoBOTO
ingikyBanns Kpi3b MOMKO/KEHH MKipH [7].

Y crpykrypi 3axBoprosanocti Ha Th 95 % Bunajikis
pUNana€e Ha crenndivae ypaskeHHs JeTeHb 1 JIUIie
5 % — Ha 1o3ajiereHeBy JIOKAJI3AIiIo MaTOJIOT YHOTO
mporiecy. B YKpaiHi B CTATUCTUYHUX 3BiTaX yCi BUTIA/I-
ku TH 1mkipu BiiHOCATD 10 <1103asiereneBoro Thy.
Ile He mae 3aMoru OIMiHUTH (DAKTUIHUN PiBEHDb 3aXBO-
proBarocTi. KpiM TOTo, TOMITHO 3MiHMUJIACS CTPYKTY-
pa KJIHIYHUX BUSBIB, 30KpeMa YacTillie TPaTLISIOThCS
JICeMiHOBaHi MOEAHAHI GOPMHU 3 BiZHOCHO T0OPO-
SAKICHUM 11epebiroM I HeTUIIOBUMY KJIHIYHUME BUSI-
Bamu. Ilaromopdos Th mkipy HeraTuBHO BILIUHYB
Ha Horo AiarHoCTUKy. Tak, oo 9acTo AiarHOCTYIOTh
ITi/T MaCKOIO Pi3HUX XPOHIUHUX iepMaTtosiB [2, 6,9, 10].

B VYxpaini, sk i B ycboMY CBiTi, BHKOPUCTOBYIOTb
TPU OCHOBHMX MeTO/iu jiarHoctuku TB, 1110 gomos-
HIOIOTD OJJH OAHOTO: MiKPOGi0JIOriYHII, PEHTICHO-
JIOTTYHUM 1 naroricTosoriyHnii. HuHi B KJIIHIUHY
MIPAKTUKY BIPOBAKYIOTD IACKIHTECT, Yy TJAUBICTh
i cnenudiunicTs sgxoro cranosidaTh 97—100 %,
i MeTOJ TEHOTUITYBAHHS, IO IPYHTYETHCS HA Bifl-
KPHUTTi TOBTOPIOBAHUX TOJIMOPMOHUX TiJISTHOK Y
nanimioxkky nykaeorunis JHK MBT [5, 8].

[Ipuseprae yBary noejananig Jjixenoignoro Th
MKipH, M0 HAJEKUTD 10 AUCeMiHOBaHUX (hopm, i
YEPBOHOTO TIJIECKATOTO JIMINAIO B OJTHOTO XBOPOTO.

Jlixenoiguuit T wkipu (lichen scrophulosorum)
3a3BUYAll TPAIJISETHCA B IiTEH 1 M TKIB, X04a He
€ piAKicHMMM BUIIAZKYU 3aXBOPIOBAHHS OCIO BiKOM
nmonaza 20 pokiB. Bin mepeBaskHO JIOKATI3yETHCS Ha
Tyy6i, 0cOOJMBO Ha OGIYHUX TIOBEPXHSIX, KUBOTI,
CITHHI, pignre — Ha ob6anyyi, KiHI[IBKAX, CIAHUIIAX.
Cy6’ekTuBHI BimuyTTst BijicyTHi abo Mae Mmiciie
He3HaYHMIi CBepOiK.

[TepBuHHNUM eleMEHTOM BUCHUIIKY € MaJIeHbKa (710
1—2 MM) M'IKOi KOHCHCTEHIIIi OKpyTJia abo OBa/lbHa,
MistiapHa abo JIEHTUKYJISIPHA TOJIIrOHAIbHA TTaITyJIa
6J1i10-5KOBTO-KOPUYHIOBATOrO KOJIbOPY. Hepiako
3abapBiieHs eIOPECEHLIN He BiAPI3HACTHCS Bia
HaBKOJIMIITHbBOI MIKIPU, i1HO/II — YE€PBOHOTO KOJIOPY
i3 CUHIONTHUM BifTiHKOM. Ha moBepxHi esieMeHTIB
BHUCHIIKM HagBHA TOHKA JIyCOYKa. XapaKTepHUM €
IpyIyBaHHS BUCHIIKH. [HII esleMeHTH po3TalioBy-
IOTBCS TaK MIITBHO, MO 3/IAI0ThCA 3MTUTUMU, YTBOPIO-
104u 6J1i10-KOPUYHIOBATI BOTHUILA, BKPUTI 3HAYHOIO
KIJIBKICTIO TOHKUX Oinnx abo cipyBaTHUX JIyCOYOK.
[Ipu 3BOpOTHOMY PO3BUTKY 3JIUIIAETHCS BTOPUHHA
KOpUYHEBA IMrMeHTallisd. 3a3Buuaii aTpodis He po3-
BUBAETHCS. Y MOBEPXHEBUX MIAPax JEPMU YTBOPIO-
€ThCS TPAHyJIEMATO3HU iH(IIBTPAT, 0 CKJIATAETh-
cd 3 emTenioinux, JiM(MOIIHUX 1 TiraHTChKUX
kaitun Jlanrxarnca. XapakTepHOIO OCOOJUBICTIO
gixenoignoro THh BBakaioTh 3B’430K 3allajibHOTO
indinsrpary 3 Bosocaaumu otikyamu. Ha pammiit
CTajlii PO3BUTKY 1H(MILIBTPAT MAa€ HEBUPA3HIH Xapak-
Tep i CKIamaeThcsa 3 JIMGPOITHUX eTeMeHTiB, 110
OTOYYIOTh CyAWHU. Y MOAANBIIOMY BiH HaOyBae
tunosoro ans TB cxmay. Moro menTp ckiamaiorh
emiTeioiHl KaiThHN, 110 Tieprdepii po3TanoBaHi
JiMGOITHI eleMeHTH Ta TiTaHTCHbKi KJIITUHU THILY
Jlanrxarca. Kazeosnoro posmay 3azsudaii re GyBae.
Y tkanunax MBT BUABASAIOTH JysKe PiiKo.

[udepentitiny miarHocTuky JjgixeHoignoro Th
NIKipU TPOBOJIATH HAacaMIIepe/t i3 YePBOHUM I1JIeC-
KaTUM JIUIIAEM.

YepBoHuii nieckaTHii ininail He MOKHA BBayKaTU
pizKicHIM 3axBopioBaHHsaM. Moro yactka B CTpyKTy-
pi epmarosis cranoBuTh 1—2 %. Yactirre XBOpiloTh
ocobu BikoM Big 30 mo 60 pokis. OxHax HepiAKO
3aXBOPIOBAHHSI TPAIJISETLCS 1 B MOJIOJIIOMY Billi.
Tunosa Jiokasmizalliss BACUTIKM — 3THHAJbHA TTOBEPX-
HS TIepeIlTid, 0COOJMMBO B MIIJISTHKAX TPOMEHEBO-
3aIl’SICTKOBOTO CyrsI00a, TOMIJIKA, MOIepeK, CTaTeBi
opranu, JOJIOHI, MmigomBy, OiyHi moBepxHi TysyOa.
Piguie BpaskaioThest 00IMYYsl Ta BOJIOCUCTA YACTUHA
rosioBu. Kutiniuna KapTUHA XapaKTepU3yEThCS TMOs-
BOIO JIPIOHMX TUIACKUX OJIMCKYYHX, OCOOJIUBO TIPH
OIYHOMY OCBITJIEHH], TOJITOHAIBHUX MAIyJ, SKi
XapaKTepU3yIOThCA IMOMIPpHUM TepudepuIHuM
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POCTOM Ta CYIPOBOKYIOThCs cBepOekeM. Y IEeHT-
paTbHIN YaCTWHI eJIeMEHTIB BUCUTIKUA YTBOPIOETHCS
MYTIKOTIO/IOHE BIaBIeHHs. BUCUITKY MAtOTh T€H/IEH-
IO 10 3MUTTA i3 CYCIIHIMH, YTBOPIOIOYN BKPUTIL
JIycouKaM¥ OJISIIIKY TEMHO-4ePBOHOTO Ta (hi0JIeTOBO-
ro (JTiBiHOTO) KOIBOPY. [ [OBEPXHS TAKMX BOTHUII] MAE
MIOPCTKUH xapakTep. Ha posBuHeHux BysJnKax
MOJKHa 6aunTH TaK 3BaHy CiTKy Bikxema, Bisyastisatist
SIKOI 301JIBIIYETHCS TIPY 3MOUYYBAHHI TAITYJIH BOLOIO
a00 Ba3eIIHOBOIO OJIEI0, 1[0 POOUTH POrOBUIL LIAP
erijiepMicy TPOHUKJIUBIIUM. PO3BUHYTI BUCUTIAHHS
HOKPUTI OfiHi€I0 a0 JBOMa TOHKUMHU OillTyBaTHMM
JIyCOYKaMH. XapaKTePHOIO € 3TPYIOBaHICTD €JIeMeH-
TiB Bucunku. [laToricTosoriuno 4epBOHNT TIITeCKATII
JIIIAK XapaKTEePU3YEThCSA HEPIBHOMIPHUM TIOTOB-
IIEHHSIM MAJbIITIEBOTO APy, BUTSATHYTICTIO Ta 3a-
TOCTPEHICTIO eTiIEPMATBHUX BiIPOCTKIB. 3ePHUCTHI
II1ap 3HAYHO TiepTPOohOBaHMI HE3a/IESKHO Bifl CTYTICHS
rinepkeparo3y (BOTHUIIEBUI TPanybo3). Meska Mix
€TIiIEPMICOM 1 IEPMOIO HEPi3KO BUPAKEHA 32 PAXYHOK
GJIM3BKOTO PO3TAlyBaHHS 1H(DLIBTPATy 3 JAOMIIIKOIO
ricTioruTiB. XapakTepHOIO OCOOIMBICTIO € YiTKa piBHA
HIDKHS MeKa 3anayibHoro iniasrpaty [4, 11].

Jndepentiiinoi giarnoctrky 3 JgixeHoigaum Th
WKipy norpedye OAMH 13 KIIHIYHMX PI3HOBU/IIB
YEepPBOHOTO TIJIECKATOTO JnIaln — GOJIKyIIpHA
dopma, 3a gK0i crrocTepiraloTh MOSABY (DOJIKYIAP-
HUX TOCTPOKIHIEBUX HAaIyJs 0e3 BUAMMUX 3allalib-
HUX SIBUII[ T2 IHTEHCUBHOTO CBepOexKy. Y OLIbIIOCTI
TaKUX XBOPHUX OJIHOYACHO CIIOCTEPIraifoTh THUITOBI
MOPGOJIOTIUHI eleMeHTH MIKiPHOi BUCUIIKH, TPHU-
TaMaHHi YePBOHOMY ILJIECKATOMY JIMIIIAIO, & TAKOXK
TOCTPOKIHIIEBI BY3JIMKH.

3 orysily Ha HaBeleHe € HeOOXiAHICTh y BHU3HA-
YeHHI, UM € BIJINOBiJIHA KJIHIYHA KapTUHA BUSIBOM
qtie JsixenoigHoro TH wmkipu abo doikystpHOl
(hopMU YEPBOHOTO TIIIECKATOTO JIUIIAI0, a00 KOMOP-
6innoi marosorii. JJogaTkoBUM MeTOLOM It aude-
peHiianii Moske OyTH JlasepHa AoILIepiBebKa (JIoy-
metpist (JIJID). Leit meton gociizKeH s 1epMasib-
HOTO KPOBOOOIry € HaiindopMmaTusHinmM. Bin Mae
BHCOKY PO3ZIIbHY 3[aTHICTh, TOCTYITHIH, HEIHBA3WB-
HUI, He CIPUYHHsE MoGiYHNX BusABIB. Moro mupoko
3aCTOCOBYIOTH y Kap/liOJIOTii, peBMAaToJIOT1, (hTh3iat-
pii, Iepmatosiorii, CyIMHHIN Tepartii SK /114 iarHoc-
TUKHW, Tak 1 /71 konTposo Teparii [12]. B ocHosi
METO/TY JIEKUTD PEECTPAITiS aMILTITYIHOTO TTapaMeTpa
JIA3ePHOTO MPOMEHS, Bi/IZI3EPKATIEHOTO Bijl TeMoesie-
MEHTIB, MEPEBAKHO EPUTPOITUTIB, AKI PyXaloThCs B
HOTO HAMPSIMKY. 34 PaXyHOK MPOHUKHEHHS B MIKIpY
Ha TmOuHy 1,5 MM OTPUMYIOTH iH(MOPMAIIIO PO
KPOBOOOII y MOBEPXHEBMX MIKpPOCYAMHAX. 3MiHa
aAMILTITYU BiZIOOpasKEHHs JIa3ePHOIO OIMPOMIHEHHS
KOPEJIIOE 31 MIBUIKICTIO PyXY KJIITHH KPOBI Y BUMIPIO-
Baromy o0’emi (10 1,5 mm?). IIpore yepes cyTTeBy
Y4acoBY JIaOLIbHICTh MIKPOIIMPKYJISAIII Ta OB sI3aHy 3

Helo BapiabebHICTh KPOBOOOIry, 10 00’€KTUBHO
XapaKTepPU3yIOTh PiBeHb KUTTEMISIIBHOCTI TKAHWUH,
CKJIQIHO CUCTEMATH3yBaTU OTPUMAHi pe3yJbTaTH,
OCKITTBKU TeHe3 KOJUBAJIBHUX TIPOIECIB y CUCTEMI
MIiKPOIIMPKYJIAIIi € OCUTh pisHoMaHiTHUM. OmHaKk
MO’KHA 3 YTIEBHEHICTIO CTBEPIKYBATH, 110 CIIOHTAHHI
KOJIMBAaHHA B TKaHWHAX MEPEBAKHO CIPUYMHEHI
Bazomorttigmu. et Tepmin yBeseHUN y IPAKTUKY JJIST
MMO3HAYEHHA PUTMIYHUX 3MiH JllamMeTpa MpeKarisip-
HuX cyauH [ 13]. YeranoBeHo, M0 11el Tporiec HacaM-
nepez MOB’sI3aHUI i3 JabiIbHICTIO Ba3OTOHYCY Ta
CIIPUYUHSIE PUTMIYHI KOJUBAHHS MIBUAKOCTI PyXy
epuTporuTiB. /|7151 ortcy KomMBaHb OTOKY TeMoeJie-
MEHTIB, siKi ifenTudikyorscs 3a jgonomoroio JI /1D,
sampornonosani Tepminn «flow motion» i <«flex
motiony, BUBHAIOUH, 1110, OKPIM Ba3OMOIIi#, sIKi (hop-
MYIOTb aKTUBHUN MEXaHi3M MOJYJIsAII TKAHUHHOTO
KPOBOOOITY B CHCTEMI MIKPOITMPKY/JISIIi, € BASOMOIIIi,
CIPUYMHEH] TTepertalaMy apTepialbHOTO Ta BEHO3HO-
O TUCKY 1 BA3BOKOHCTPUKTOPHUM BILJIMBOM CUMIIATITY-
HOTO BiJTiTy BETETATUBHOI HEPBOBOi cucteMu [ 13].

OCKiJIbKE KPOBOOOIT 'y MiKPOIUPKYJISTOPHOMY
pycJi IKipy He € CTAaTUYHUM, a IMi/IJIITa€ YaCOBUM
KOJIMBAHHSIM, HOTO 3MiHH, 3 0ZIHOTO GOKY, BiZtoOpaKy-
I0Th [IEPIOUYHI TIPOIIECH, 110 BiOYBAIOTHCA B OCHOB-
HUX CHCTEMaX MaKpOOPraHi3my (cepiieBo-CyAnHHi,
JIMXaJIBHI TOIIO0), & 3 IPYTOTO — XapaKTepU3yIoTh CTaH
QIANTUBHUX PEAKITI MiKPOIIUPKYJISAIIII, [0 BUHIKA-
I0Th Bi/ITOBIJTHO /IO MiHJIMBUX YMOB FeMOJIMHAMIKH Ta
notpebu TkamuH y mepdysii ix kpos'io [ 14].

HaftindopMaTUBHITINMY 3 KOJTUBAHb, SIKi PEECT-
pyiothb 3a sioriomoroio JI/1D, BBaskaiors: LF (110Bisb-
Hi KOJIMBAHHS, OB’ sI3aHi 3 poOOTOI0 Ba30OMOTOPIB),
acoIlioBaHi 3 PUTMIYHOIO aKTHUBHICTIO €HIOTEJIT0
KaMiIapiB i GyHKITIOHYBaHHAM IOKCTaKaITiIIPHOTO
«IIYHTYBaJIbHOTO» KpoBooOiry, HF (mBuaki kosm-
BaHHsI, TIOB'sI3aHi 3 aKTOM JUXAHHs ), aCOIli0BaHi 3
HepeaToOYHOI0 My IbCAIli€0 BEHO3HOTO KPOBOOKITY
3aJeKH0 Bifx #oro 3Mmin. OgHuUM i3 TapameTpiB
JIID-curnany, 1o iHTErpajibHO XapaKTepPU3yIOTh
PYX €EPUTPOIIUTIB Y JOCHIIKYBaHOMY 00’€Mi TKaHuU-
HU, € TTOKa3HUK MikporupkyJditi (ITM), axuti mae
3MOTI'Y OIIIHUTHU TOTIK TeMOEJIEMEHTIB 32 OJMHUILIO
yacy Kpisb OAMHUINO 00’€My TKaHWHW. [HIIMMU
MMOKA3HUKAMU € CePEeTHbOKBAIPATUYHE BiIXUICHHS
MII(8), mo BimoOpaxye TUMYACOBY MiHJIHBICTH
MIiKPOIMPKYIsLlii, a0 1abiabHICTh HOTOKY TeMO-
eseMeHTiB. CIiBBiIHOIIEHHS MiXK TIepdy3i€io TKa-
HUHU Ta BEJWYMHOIO 11 MIHJIMBOCTI HA3WBAIOTh
koedimieaTom Bapiaii (CV).

[MinectipamMoBaHuX JOCTIKEHD CTAaHY JIepMaJib-
HOI BACcKyJsIpU3allii Y XBOPUX SIK HA JIiXCHOIMHUI
Th mikipu, Tax i Ha YePBOHUH MJIECKATUI JIUIIAN He
TTPOBOIUAJIM.

[loBesieHo, 1110 MaToreHeTUYHI MeXaHi3MU PO3BUT-
Ky gk mgixeHoigaoro Th mikipu, Tak i 4epBOHOTO
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IIJIECKATOTO JIMIIAIO € PIBHOMAHITHUMM, aJie Bi/lo-
Bi/IHI MeXaHi3MU He 3’sICOBaHO, 30KpeMa TeMO/IinHa-
MIUHWI THUI, TPUTAMAaHHUN AK JixeHoigHomy Tb
HIKipH, Tak 1 YepBOHOMY Ileckaromy Jnirao. [le
VCKJIQHIOE K AIaTHOCTUKY, Tak i BUOip Teparrii.

Meta poGotn — 1poBecTu audepeHIiiiy mia-
THOCTHMKY Ta BU3HAYUTH HASIBHICTH KOMOPOiAHOCTI
MATOJIOTI1 Y XBOPOTO 3 KIIHIYHUMHU TIPOSIBAMU TIPHU-
TaMaHHKUMU SIK JIiXeHOIZHOMY TYOepPKY/Ib0O3Y IIKipH
TaK i YePBOHOMY IJIECKATOMY JIUIIAIO 3 3AJIyYCHHSIM
KOMIIJIEKCY CYyYacHUX IarHOCTUYHUX JTOCTI/IPKEHD,
B TOMY YHCJIi TTATOTICTOJIOTIYHNX , @ TAKOXK JIA3€PHO1
JIOTLIEPiBCHKOI (poyMeTpii.

Martepianu Ta MmeToam

[Tix HAmIUM criocTepesKeHHsIM TepeGyBaB X60-
puii b., 2005 p. 1., memkanenp M. Kuesa, siknii
3BEpPHYBCS 31 CKApramMu Ha BUCUTIKY Ha MIKipi TyTy-
6a, 1110, 32 IAaHUMU aHAMHE3Y, BAHUKJIA 4 POKU TOMY.
[Tepiognuno 3BepTaBCs 10 JiKaPiB-ePMATOJIOTIB 32
MiclieM MpoxkuBaHHs. [lallieHTy BCTaHOBJIIOBAIU
pi3Hi giarHo3u, 30KpeMa poskeBuii yuiaii Kubepa,
rcopias, Tokcukozepmisa. HeopnopasoBo rnpusna-
YJaJu JIIKyBAaHHS aHTUTICTAMIHHUMU TIperapaTaMi,
KOPTUKOCTEPOIAHIMHU Ma3siMH Ta KpeMaMu, aje
Tepartist 6yJ1a Hee(heKTHBHOIO, TTATOJIOTTYHU TIPOIIEC
Ha YpaskeHUX IJITHKAX ITKipU HE PETpecyBas.

Pesynbratu Ta 06roBopeHHs

ITix yac orysiLy maiieHTa Ha mKipi GiYHUX MOBEp-
XOHb TyayOa Ta rpyzeil izentudikyBaniun MimiapHi
mamyJin (By3JaUKN) 10 2 MM Y IiaMeTPi JKOBTO-4€PBO-
HOTO KOJIbOPY M’SIKO1 KOHCUCTEHIIIi 3 UiTKUMU MesKa-
Mu. Ha moBepxHi BY3/IMKIB CITOCTEPITAIOCh HE3HAUHE
JIYIIeHHST y BUTJISII TIOOIMHOKUX O1/TyBaTHX JTyCOYOK.
Mopdosioriuni esleMeHTH MKIPHOI BUCUIIKK PO3Ta-
IIOBYBaJMCs rpynamu. KpiMm Toro, y misamili ;kuBoTa
CIIOCTEPITAIN JTeHTUKYJISIPHI TOJITOHAJIBHI ATy
JiaMeTpoM 0 8 MM, po3TanioBaHi (hOKyCHO, STKi TAKOXK
MaJIH YiTKi MexKi, JBiHUN KOJIp, Oyiu GIIMCKY InMI
1py GIYHOMY OCBITJIEHHI Ta MaJIM IIOPCTKY HOBEPXHIO
i3 HesHAYHUM JyHieHHAM. JleHnTukyaapHi mamyan
CYNPOBOJIKYBAJINCh HE3HAUHUM cBepOeskeM. Buaumi
CJI30BI 000JIOHKY He OYJIU ypaKeHi.

Jliarnoctuunuii anroputM mependadas 36ip ga-
HUX aHaMHe3y, aHaJi3 e(eKTUBHOCTI MPOBENEHOI
Tepamii Ta pe3yJbTaTiB KIiHIKO-I1a60paTOPHOro
00CTEKEHHST XBOPOTO. PEHTIEHOIOTTYHO B JIETEHSIX,
KiCTKaX BEPXHiX 1 HUKHIX KiHIIIBOK, TPUKOPEHEBUX
JiMbaTUIHNX By3J1aX 3MiHU B Mekax HopMmu. Cepo-
JIOTiUHI peaxIlii Ha HasgBHICTh CU(iIi THIHOI iHdeKITii
HeratuBHi. Peakiiis MaHTy BUpa3HO TO3UTUBHA.

VY 6iomrati MimiapHHX HaIyJ Ta COCOYKOBOMY
mapi epMu iIeHTUdIKOBAaHO TPaHyJIeMaTO3HUMI
iHGigBTparT, Mo CKIAAABCS 3 e TeN0iIHUX, TiMDO-
IAHUX 1 TITAaHTCHKUX KIITUH. Big3HadeHo TeHICHITIIO

JI0 pO3TAIllyBaHHS TPAHYJbOM Y 30HI BOJOCSHUX
domixynis. Kazeosuuii HeKpo3 He CIOCTEPIraBcs.
Miko6akrepii TyOepKyIb03y HE BUSBJIEHI.

Y GionrTati JEeHTHKYISIPHUX TIAIYJI B €Migepmici
BUABJICHO TillepKepaTo3, HepiBHOMIPHE ITOTOBIIEH-
HSI 3€PHUCTOTO IIapy, TOOTO TPaHyJb03, aKaHTO3,
BaKyoJIbHY aucTpodito 6a3aabHOTO THapy, y BEpX-
HBOMY BiUILJI IepMU — TI0JI0COMOIOH I iHDIIBT-
par, aKuii NIJIbHO TPUJILATaB /10 emijiepmicy, Horo
HVDKHS YacTHHa OyJ1a peicTaBjieHa Heiirpodisamu,
ricTionuramu Ta GibpodaacTam.

3a pe3yJIbTaTaMi KOMIIJIEKCHOTO JIIaTHOCTUYHOTO
JIOCTTIIPKEHHS XBOPOMY YCTaHOBJIEHO /IiarHO3: JliXe-
HOIHUI TyOepKyIbo3 1mKipu. OaHaK HEOOXiaHO
6yJI0 TPaKTyBaTH HasiBHICTDH y IMalli€HTa JEHTHKY-
JIIPHUX TIAITYJI, IO MAJTF HEeTUTIOBI KJIIHIYHI BUSIBH,
a TaKOXK pe3yJbTaTH iXHBOTO MATOTiCTOJIOTIYHOTO
nocaimkenns. [Tomepeinbo oTpuMaHi 1aHi po3TJisi-
[ K Hac/ri ok Hecnenudiunoi peaxiii MBT abo
sIK KoMopOignicTs jixenoignoro TH mkipu ta uep-
BOHOTO TIJIECKATOTO Jutiaio. /715 BUpiteHHs 1[boro
nuTaHHs maiienty Oyna nposeaena JIJID y pinsaH-
Kax NIKipHOI BUCUIIKH, & TAKOK Y A1JISTHKAX Bi3yasb-
HO HE3MIHEHOI MKiph (KOHTPOJD).

3a gomomoroio ¢uoymerpa Vingmed SD-100
(Medata, IlIserist) Busnavamu IIM, §, CV, makcu-
MaJIbHY aMIUTTYAy MoBiibHUX KosuBanb (ALF),
MaKCUMAJTbHY aMILTITYy IBUAKUX KoauBaHb (AHF)
i MaKCUMaJbHy aMIUIITYAy ITyJIbCOBUX KOJIUBAHD
(ACF) y ningnkax ypaskeHHs Ta Bi3yaJabHO He3MiHeHii
MmKipi (Ha BificTami 3—4 CM BiJl eJIEMEHTIB BUCUTIKH ).

Y pingHI OIKipyu 3 HASIBHICTIO MiTIapHUX TTAITYJI
IIM cranoBus 4,42 nepdysittamx ogunutli (iepd. o11.)
8 — 0,60 nepd. on., CV — 15,15 %, y Bi3yanbHo
neaminenin mkipi I[IM — 4,94 nepd. om, & —
0,76 mepd. ox., CV — 16,38 %. Ilokasauku ALEF
AHF i ACF 6y miIBUIIEHIMY TIOPiBHSHO 3 KOHT-
posem: ALF — Bignosiguo 1,52 ta 1,24 uepd. ox.,
AHF — 0,65 i 0,46 nepd. ox., ACF — 0,26 ta
0,16 mepd. ox. OTpuMaHi pe3yabTaTi BiIOBIAAIOTH
CIIACTUYHOMY TUIY T€MOJIMHAMIKH.

Inmra kaptuna criocrepiranacs rpu JI D nentu-
KyJsipHuX nainyJi. Tak, [IM cranoBus 4,55 nepd. o/,
8 — 0,62 mepd. ox., CV — 1572 %, ALF —
1,05 nepd. ox., AHF — 0,33 nepd. ox., ACF —
0,11 mepd. ox. OTpuMaHi 1aHi BiJIMOBIIAI0TH 3aCTiil-
HO-CTa3MYHOMY THUITY TeMOAMHAMIKU.

Taxum ynHOM, BUSABJIEH] Y XBOPOTO Pi3Hi 32 pPO3-
MipOM BU/IU MTAITyJIbO3HOT BUCUTIKK Ha IKiPi, 30Kpe-
Ma MiJIiapHi Ta JIEHTUKYJIIPHI MTOJITOHAIBbHI TTAITYJTH,
10 BIIPI3HAJINCA 32 XapaKTepoM PO3MillleHHH,
KOJIbOPOM 1 KOHCUCTEHITIEI0, a TaKOXK Pe3yJIbTaTh
rnaroricTosoriyHux gociizkensb i JIJD namu mizg-
CTaBy [IJISI BCTAHOBJIEHHSI OCHOBHOTO [[iarHO3y —
gixenoiguuit T mikipu Ta cynmyTHbOTO JiarHo3y —
YepBOHNI MJIecKaTuil uiai. Bapra ysaru BifcyT-
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HiCTHh y TalieHTa TyOepKyJIbO3HOTO ypPakeHHs
BHYTPIIITHIX OPTaHiB.

3 OrJIsily Ha OCHOBHUI IiaTHO3 XBOPOTO HATIPaB-
JieHo 110 (pTusiarpa i gepmaToJiora 3a MicIleM IPo-
JKUBAHHS JIJIS TTPOBE/ICHHS KOMILIEKCHOTO CIIeTH-
(hiuHOTO JTIKYBaHHS, 30KpeMa aHTUMiKOGaKTepiaib-
HUMH TIpernapaTaMu, Ta TaTOreHeTUIHOTO JIiKyBaH-
HS CYIIyTHBOTO Y€PBOHOTO TIIIECKATOTO JIUIIATO.

BucHoBKuU

Posmaitta kriniunux popm T mikipu Ta Husku
XPOHIYHUX JEPMaTO3iB, 30KpeMa 4ePBOHOTO TIIeC-
KaToTo JINIIAI0, a TAKOXK MOI6HICTh KIiHIYHOT Kap-
TUHU MOPGOJOTIYHUX eJIeMEHTIB IMTKiPHOT BUCUTIKHA
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Comorbid Condition Induced by Lichenoid Tuberculosis of the Skin
and Lichen Planus. Significance of a Multidisciplinary Approach

to Timely Diagnosis and Treatment

In Ukraine, all cases tuberculosis (TB) of the skin are classified as <«extrapulmonary TB», which

complicates the accurate determination of disease prevalence. Clinical cases of skin TB require a multi-
disciplinary approach for diagnosis, particularly for differential diagnosis from chronic dermatoses with
similar morphological skin lesions and for treatment.

Objective — to conduct a differential diagnosis and determine the presence of comorbid pathology in
a patient exhibiting clinical manifestations typical of both lichenoid tuberculosis of the skin and lichen
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planus. This involves utilising a suite of modern diagnostic procedures, including pathohistological analysis
and Doppler laser flowmetry.

Materials and methods. We observed a patient, B., born in 2005, who presented with skin lesions
characteristic of both lichenoid TB of the skin and lichen planus. According to the patient's history, the
duration of the disease was 4 years. Using laser Doppler flowmetry with a Vingmed SD-100 flowmeter
(Medata, Sweden), we measured microcirculation and its standard deviation, coefficient of variation and
maximum amplitude of slow, fast and pulse oscillations in the affected areas and visually unchanged skin
(3—4 cm from the rash elements). Pathohistological examinations were also conducted in the areas of
efflorescence.

Results and discussion. Considering the clinical examination data, results of comprehensive laboratory
and pathohistological research, and indicators of laser Doppler flowmetry in the areas of skin lesions, a
comorbid condition caused by lichenoid TB of the skin and lichen planus was diagnosed. The patient was
referred to a phthisiologist at his place of residence for comprehensive specific treatment with antitubercu-
lar drugs. The patient was also recommended to undergo dermatological monitoring to assess the
effectiveness of the pathogenetic therapy prescribed for lichen planus.

Conclusions. The variety of clinical forms of skin TB and a number of chronic dermatoses, particularly
lichen planus, as well as the similarity in the clinical picture of morphological elements of the skin rash in
these diseases, necessitate a multidisciplinary approach and the execution of a complex of clinical, specialised
laboratory, pathohistological and modern diagnostic instrumental studies. These enable timely differential
diagnosis of skin lesions, including comorbid conditions, and the prescription of rational comprehensive
therapy. The use of laser Doppler flowmetry to determine the state of dermal blood circulation in the
affected skin areas is an important additional diagnostic test in the differential diagnosis of some chronic
dermatoses or in determining a comorbid state.

Keywords: lichenoid tuberculosis of the skin, lichen planus, diagnostic laser Doppler flowmetry.
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Predictors of Fatal Outcome in Newly Diagnosed
Tuberculosis/HIV Co-Infection with Chronic
Alcoholism (Clinical Case)

Our own case of tuberculosis/HIV co-infection’s diagnosis in chronic alcoholism and analysis of the fatal
outcome predictors are presented. The patient abused alcohol for a long time in the presented case, he was
hospitalised with acute psychosis in a psychoneurological dispensary, where pulmonary tuberculosis and HIV
infection were diagnosed for the first time during additional examination. The patient was admitted to the
department in serious condition after prolonged alcohol intoxication. The patient’s condition stabilized after
detoxification therapy. Antimycobacterial therapy according to the scheme of an individual treatment
regimen, antiretroviral therapy, treatment of hepatitis B and C, detoxification therapy, prophylaxis with
Biseptol and Fluconazole and symptomatic therapy were prescribed. After 20 days immune reconstitution
inflammatory syndrome developed. Tt was manifested with meningitis and cryptococci were detected in the
cerebrospinal fluid 17 days later. Prescribed treatment of cryptococcal meningoencephalitis with fluconazole
in high doses intravenously had a significant positive effect, which made it possible to reduce the dose of the
drug to the maintenance level. The treatment was not stopped, but sterility of the liquor was not achieved.
After 98 days the patient entered a coma and after 113 days he died from the progression of multiple organ
failure and cryptococcal meningitis. It should be noted that the patient was diagnosed with tuberculosis with
multiple drug resistance for the first time, the treatment of which had positive dynamics, despite the
progression of multiple organ failure and the presence of cryptococcal meningoencephalitis. Therefore,
although tuberculosis was not the direct cause of the patient’s death, the disease itself deepened the severity
of the general condition. Considering the presented clinical case, it was established that predictors of the fatal
outcome of newly diagnosed tuberculosis/HIV co-infection in chronic alcoholism are: antisocial lifestyle;
concomitant diseases (tuberculosis, chronic viral hepatitis B and C); cryptococcal meningoencephalitis; fever,
altered mental status, cryptococci in the cerebrospinal fluid; the number of CD4* lymphocytes is less than
200/uL; lack of early screening for CrAg; early initiation of antiretroviral therapy before the diagnosis of
cryptococcal meningoencephalitis, which provokes immune reconstitution inflammatory syndrome, against
the background of which cryptococcal infection progresses; monotherapy of cryptococcal meningoencephalitis
with Fluconazole. Knowledge and practice gaps among medical practitioners contribute to the high fatality
rate of cryptococcal meningoencephalitis in tuberculosis/HIV co-infection in chronic alcoholism.

Keywords
Mortality, tuberculosis, HIV, chronic alcoholism.

he widespread issue of chronic alcoholism is
well-known globally. It often results in patients
neglecting their health, lacking adherence to treat-
ment regimens and experiencing the progression of
diseases to advanced stages, ultimately leading to

fatal outcomes. Studies have extensively demon-
strated alcohol’s systemic impact on various organs,
particularly the liver [13, 17, 33, 35].

Today all over the world both HIV infection and
tuberculosis (especially chemoresistant) are the
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main causes of morbidity and mortality [1]. At the
same time, the incidence of tuberculosis among
HIV-positive persons is higher than in the general
population.

HIV infection and alcohol independently affect
the human immune system and in combination, their
influence increases [7]. Chronic alcoholism leads to
an increase in the level of the virus in the blood
plasma and changes in the population of immune
cells that increase HIV replication, which contrib-
utes to the rapid progression of the disease to the
terminal stage [6, 10, 21, 23, 30]. Alcoholism in
HIV-infected persons is the main risk factor for the
development of neuropathology and its functional
consequences [22, 29]. In addition, alcohol affects
the transmission, progression and prevention of
HIV/AIDS, adherence and results of antiretroviral
therapy (ART), etc. [22].

Alcohol abuse is associated with an increased risk
of liver fibrosis in HIV-infected patients. A high
prevalence of combined infection with viral hepatitis
(VH)-B and VH-C among HIV-positive persons is
determined, which is a serious public health problem
worldwide and increases the mortality rate [1, 15].
Co-infection HIV/VH-C and alcohol abuse has a
higher risk of developing liver fibrosis than in patients
with only HIV infection [13, 17]. Such a combined
course has a significantly higher mortality rate com-
pared to patients who do not drink alcohol [36].

AN. Tekelehaimanot et al. [34] found that pre-
dictors of death among people living with HIV are:
poor nutritional status, late stage of HIV infection,
unsuccessful treatment, female gender, substance
abuse, lack of social support, immunological defi-
ciency, young age, low level of education and poor
access to health care.

HIV increases susceptibility to primary infection
or relapse of tuberculosis (TB) [18], while timely use
of antimycobacterial therapy (AMBT) and adhe-
rence to ART reduce the risk of active TB infection.

Ahmed A. et al. [3] found that important factors
of tuberculosis incidence among patients with HIV /
AIDS are: tuberculosis in anamnesis, absence of
AMBT, low body mass index and hemoglobin level,
late clinical stage of HIV infection and lying down.

Alcohol consumption is also associated with an
increased risk of developing tuberculosis. Alcohol
abuse significantly increases the risk of ineffective
and interrupted treatment both in patients with
drug-susceptible tuberculosis and with tuberculosis
with multiple drug resistance (MDR-TB) [25, 26].

Z. Dawit et al. [11] highlighted the following
significant predictors of mortality among patients
with TB/HIV co-infection: extrapulmonary tuber-
culosis, anemia, non-compliance with the treatment
regimen and the use of prophylactic isoniazid

therapy. Therefore, it is very important to carefully
monitor extrapulmonary tuberculosis and anemia
to increase adherence to treatment and to conduct
timely prophylactic isoniazid therapy in this con-
tingent. To reduce the risk of tuberculosis among
HIV-positive people, A. Alemu et al. [4, 5] also
recommend considering the possibility of early HIV
diagnosis, initiation of ART and prophylactic treat-
ment with isoniazid.

Thus, HIV infection and tuberculosis separately
are serious diseases and have a high risk of mortal-
ity and their combined course against the back-
ground of alcohol abuse significantly increases the
mortality rate. At the same time, alcohol abuse leads
to a decrease in the effectiveness of the treatment
of both diseases. The literature describes various
variants of mortality predictors of both HIV infec-
tion and tuberculosis separately, as well as tubercu-
losis/HIV co-infection. But we did not find data
about predictors of mortality in TB/HIV co-infec-
tion with chronic alcoholism, which would allow to
develop preventive measures to reduce this rate.

Therefore, objective of the work was to find fatal
outcome predictors of the newly diagnosed tuber-
culosis/HIV co-infection in chronic alcoholism in
a patient who was being treated at the Zaporizhzhia
Regional Phthisiopulmonology Clinical Treatment
and Diagnostic Center based on the example of our
own case.

Clinical case

Patient E, 40 years old, had no previous history
of tuberculosis. The patient had a long-standing
history of alcohol abuse. He was admitted to a psy-
choneurological dispensary with acute psychosis,
where further examination revealed the diagnosis
of pulmonary tuberculosis and HIV infection for
the first time.

On May 5, 2023, arapid HIV test yielded positive
results, while a blood test for CD4* lymphocytes
showed a count of 182/uL (9.8 %) and a viral load
of 3,140,000 RNA copies/mL. Urine analysis using
LF-LAM (immunochromatographic lipoarabino-
mannan test) returned a positive result. Mycobac-
terium tuberculosis (MBT) was detected in the
sputum through molecular genetic testing (MG),
indicating MBT+, MG+ status, with resistance to
rifampicin (Rif)+, with negative results observed on
sputum microscopy (M).

Afterwards, on May 9, 2023, the patient was
admitted to the Zaporizhzhia Regional Phthisio-
pulmonology Clinical Treatment and Diagnostic
Center with a diagnosis of pulmonary tuberculosis
and HIV infection. The patient arrived at the
department in a serious condition following pro-
longed alcohol intoxication. Upon admission, the
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Fig. 1. Chest X-ray at the time of patient hospitalisation

There are focal infiltration with decay up to 1.5 cm in diameter with

a path to the root in the upper lobe of the left lung. Few foci of conta-
mination in the upper part of the right lung are determined. The roots
are structural. Domes of the diaphragm are even, clear. The sinuses are
free. A heart without features.

patient underwent a chest X-ray, which revealed
notable changes (Fig. 1).

An infectious disease specialist’s conclusion: HIV
infection, I'V clinical stage.

The diagnosis was established: Rifampicin-
resistant tuberculosis (RifTB) (09.05.2023) infiltra-
tive of the upper lobe of the left lung with con-
tamination, destruction+, MBT+, MG+, Rif+, M—,
LF-LAM(+). Histology 0 (new case of tuberculo-
sis — NTB). HIV infection, IV clinical stage.

The next day, MBT was detected microscopi-
cally in the sputum (M), the genotypic drug sensi-
tivity test (gDST) revealed resistance to isoniazid
(H), and when the sputum was ready, the result
was — «germination» of culture. Positive blood test
results for HCV and B were obtained: rapid test for
HCV, HBsAg. An infectious disease specialist con-
clusion: chronic VH-B+C.

Based on the updated information, the patient’s
diagnosis was revised: HIV infection, IV clinical
stage. MDR-TB (10.05.2023) infiltrative of the
upper lobe of the left lung with contamination,
destruction+, MBT+, MG+, Rif+, gDST(H), M+,
K-, LF-LAM(+). Histology 0 (NTB). Chronic
VH-B+C. Toxic alcoholic encephalopathy, polyneu-
ropathy.

Complex treatment was prescribed: AMBT
according to the scheme of an individual treatment
regimen (LfxBdqLzdCfzCs), ART (TDF/3TC/
DTG), treatment of hepatitis B and C (SOF/VEL),
detoxification therapy, prophylaxis with Biseptol
and Fluconazole, symptomatic therapy.

Spirography: Ventilation failure of the 1+ degree.

An ultrasound examination of the abdominal
organs revealed signs of hepatomegaly, diffuse
changes in the liver and pancreas, diffuse changes
in the parenchyma of the kidneys (nephropathy),
grade I caliectasis of both kidneys.

No pneumocysts were detected in sputum analyses
during the entire hospital period. Also, MBT was not
detected both microscopically and culturally.

After 20 days (30.05.2023) immune reconstitu-
tion inflammatory syndrome (IRIS) developed.
It was manifested with meningitis (increase in body
temperature to 39 °C, headaches, loss of conscious-
ness).

On June 7, 2023, a lumbar puncture was per-
formed with a cerebrospinal fluid examination:
MBT- (MG—, M-), protein — 0.99 g/L, Nonne-
Appelt reaction (3+), Pandy’s reaction (4+), cyto-
sis — 17 cells/uL, glucose — 1.5 mmol/L, chlo-
rides — 83.4 mmol /L, cryptococci — detected.

According to the results of the cerebrospinal fluid,
the infectious disease specialist made the diagnosis:
cryptococcal meningoencephalitis. Fluconazole
treatment intravenously 1200 — 800 — 400 mg/day,
hormones, diuretics, L-lysine aescinat, cerebropro-
tectors were added to treatment.

Considering the seriousness of the patient’s con-
dition, it was only on 21.06.2023 possible to do a
magnetic resonance imaging (MRI) of the brain
with intravenous contrast enhancement (Fig. 2),
which finally confirmed the presence of meningoen-
cephalitis in the patient.

The next day another lumbar puncture was per-
formed with an examination of the cerebrospinal
fluid: protein — 0.99 g/L, Nonne-Appelt reaction
(3+), Pandy’s reaction (2+), cytosis — 9 cells/uL,
glucose — 1.46 mmol /L, chlorides — 96.8 mmol /L,
MBT—, cryptococci — detected.

After 2 months of tuberculosis treatment, positive
changes were observed in the patient's lungs on
X-ray examination (Fig. 3).

A month after the diagnosis of cryptococcal
meningoencephalitis the following changes were
determined in the cerebrospinal fluid: protein —
1.65 g/L, Nonne-Appelt reaction (2+), Pandy’s
reaction (4+), cytosis — 50 cells/pL, glucose —
0.7 mmol/L, chlorides — 96.8 mmol/L, MBT—,
cryptococci — detected.

On August 1, 2023 (after 54 days), the indicators
of the cerebrospinal fluid remained unchanged (ste-
rility of the liquor was not achieved despite massive
fluconazole therapy in high doses): protein —
1.65 g/L, Nonne-Appelt reaction (3+), Pandy’s
reaction (4+), cytosis — 54 cells/pL, glucose —
0.72 mmol/L, chlorides — 96.8 mmol/L, MBT-,
cryptococci — detected.
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Fig. 3. Chest X-ray from 07.07.2023 (after 2 months)

Partial resorption of infiltration, compaction of foci are determined
in the upper lobe of the left lung, destruction reduced to 0.5 cm
in diameter. Few compacted foci in the upper part of the right lung
are identified. The roots are structural. A heart without features.

Fig. 2. MRI of the brain
from 21.06.2023

Images of brain structures were obtained in
T1, T2, FLAIR, STIR and DWI modes. An area
of the pathological signal in the critical-
subcortical lateral parts of the parietal lobe
on the left side of size 28 x 31 x 24 mm is
determined. Multiple small round and ovoid
foci of the pathological signal are determined
in the cortical and subcortical parts of the
cerebral hemispheres on both sides up

to 3—5 mm in diameter without peri-focal
edema, the adjacent soft membrane with

a minimal pathological signal. There are
periventricular zones with a pathological
signal. On post-contrast images the
accumulation of contrast material is deter-
mined in the cortical sections of the patho-
logical area of the left parietal lobe and
adjacent membranes, there is also an area
of accumulation of contrast by membranes
in the anterior temporal regions, in the area
of the left hemisphere of the cerebellum.
Some foci — without accumulation

of contrast.

Conclusion: The changes may be signs

of meningoencephalitis with lesion of the
cortico-subcortical parts of the left parietal
lobe, with multiple inactive cortical

and subcortical foci.

Such indicators of biochemical blood analysis as
liver tests, glucose, potassium, sodium, chlorine
during the patient’s stay in the hospital were within
normal limits. During inpatient treatment, the cre-
atinine level was elevated all the time (within the
normal range only on 12.07.2023), the urea level was
within the normal range, and the level of residual
urea nitrogen was reduced (Fig. 4). The level of
creatinine increased in 5.6 times (to 652 mmol /L),
and urea increased in 2 times (to 18.2 mmol /L) on
the day before death (August 30, 2023).

Regarding indicators of a general blood test
during the patient’s stay in the hospital a normal
erythrocyte sedimentation rate, an increase in ane-
mia and leukocytosis with a band neutrophils shift
to the left were determined.

But in the general analysis of urine there were
increasing changes that indicated kidneys lesion:
— Before starting the treatment the urine parameters

were as follows: specific gravity — 1017, pH —

alkaline, protein — 0.033g/L, erythrocytes — 4—6
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Fig. 4. Dynamics of biochemical blood analysis indicators: creatinine, urea and residual urea nitrogen

in the vision field (v/f), leukocytes — 4—6 in the

v/f, squamous epithelium — a lot in the v/f, renal

epithelium — 2—4 in the v/f, hyaline cylinders —

0—1 in the v/f, granular cylinders — 0—1 in the v /1.
— 3 days before death: specific gravity — 1010, pH —

acidic, protein — 0.33g/L, erythrocytes — 4—5 in

the v/f, leukocytes — 10—12 in the v/f, squamous
epithelium — a lot in the v/f, renal epithelium —

3—4 in the v/f, hyaline cylinders — 2—3 in the

v/f, granular cylinders — 2—3 in the v/f, uric acid

crystals — a lot in the v/f. The therapist’s

conclusion: HIV-associated nephropathy.

The patient's electrocardiographic parameters
remained stable during his hospitalisation: sufficient
voltage, sinus rhythm, heart rate ranging from 73 to
83 beats per minute and no deviation in the heart
electrical axis. Diffuse dystrophic changes of the
myocardium were noted.

Treatment with high-dose intravenous Flucona-
zole had a significant positive effect, allowing for a
reduction in the drug dosage to maintenance levels.
Despite ongoing treatment, cerebrospinal fluid ste-
rility was not achieved, and the patient's overall
condition deteriorated. From August 15, 2023, the
patient entered a state of sopor, progressing to coma.
Biological death was confirmed on August 31, 2023.

The postmortem diagnosis: HIV infection, IV clini-
cal stage. HIV-associated multiple organ failure.
Cryptococcal meningoencephalitis. Edema of the
brain. HIV-associated nephropathy. MDR-TB
(10.05.2023) infiltrative of the upper lobe of the left
lung with contamination, destruction+, MBT+,
MG+, Rif+, gDST(H), M+, K-, LE-LAM(+).
Histology 0 (NTB). Chronic VH-B+C. Anemia of
a chronic patient. Toxic alcoholic encephalopathy,
polyneuropathy.

Morphological diagnosis: The disease caused by
HIV, complicated by acute secondary cryptococcal
meningoencephalitis. Infiltrative tuberculosis of the
upper lobe of the left lung. Chronic hepatitis C.
Chronic hepatitis B. Generalized edema-swelling of

the brain substance with dislocation and wedging
of the brain stem and cerebellar tonsils in the
occipital-dural fossa. Secondary stem syndrome
(complete and incomplete neuronal necrosis and
diapedesis hemorrhages in the brain stem). Anemia.
Kidney failure. Parenchymatous dystrophy of inter-
nal organs. Alveolar edema of the lungs. Multiple
organ failure.

The cause of death was the progression of mul-
tiple organ failure and cryptococcal meningitis.

Discussion

The patient abused alcohol for a long time in the
presented case, he was hospitalized with acute psy-
chosis in a psychoneurological dispensary, where
pulmonary tuberculosis and HIV infection were
diagnosed for the first time during additional
examination. The patient was admitted to the
department in serious condition after prolonged
alcohol intoxication. The patient’s condition stabi-
lised after detoxification therapy. Antimycobacterial
therapy according to the scheme of an individual
treatment regimen, ART, treatment of hepatitis B
and C, detoxification therapy, prophylaxis with
Biseptol and Fluconazole and symptomatic therapy
were prescribed. After 20 days IRIS developed.
It was manifested with meningitis and cryptococci
were detected in the cerebrospinal fluid 17 days
later. Prescribed treatment of cryptococcal menin-
goencephalitis with Fluconazole in high doses
intravenously had a significant positive effect, which
made it possible to reduce the dose of the drug to
the maintenance level. The treatment was not
stopped, but sterility of the liquor was not achieved.
After 98 days the patient entered a coma and after
113 days he died from the progression of multiple
organ failure and cryptococcal meningitis.

It should be noted that the patient was diagnosed
with MDR-TB for the first time, the treatment of
which had positive dynamics, despite the progres-
sion of multiple organ failure and the presence of
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cryptococcal meningoencephalitis. Therefore, al-
though tuberculosis was not the direct cause of the
patient’s death, the disease itself deepened the seve-
rity of the general condition.

The most frequent causative agents of cryptococ-
cosis are Cryptococcus neoformans and C. gattii, and
this disease is mainly associated with HIV immu-
nosuppression and is characterized by the appear-
ance of meningoencephalitis [8, 19, 20, 38, 42].
Therefore, the greatest burden of this pathology falls
on HIV-infected persons (the mortality rate when
using the best antifungal therapy was 24 % in this
group) [32]. Cryptococcal meningoencephalitis is
associated with high morbidity and mortality among
people living with HIV, particularly in late-stage of
HIV (AIDS) [9, 16,27, 28, 32, 37, 39, 42]. According
to B.J. Park et al. [24] cryptococcal meningoen-
cephalitis among HIV/AIDS patients is fatal in
65 % of cases after of cryptococcal infection begin-
ning. In the presented case, cryptococcal meningo-
encephalitis also resulted in death in an HIV-
infected patient almost after 3 months of cryptococ-
cal infection beginning.

R. Kajeekul et al. [14] in a retrospective cohort
study found the clinical features of cryptococcal
meningoencephalitis in HIV-positive individuals
compared to HIV-negative individuals and estab-
lished significant differences between these patients.
Thus, patients with HIV-associated cryptococcal
meningoencephalitis were younger (average age was
37 years vs. 54 years, respectively) and had certain
changes in the cerebrospinal fluid: a low number of
leukocytes (4 vs. 94 cells/mm? ), a lower protein level
(69 vs. 157 mg/mL), higher glucose level (38.8 vs.
21.0 mg/ml) and more frequent cryptococcemia (44.1
vs. 20.5 %). At the same time, the mortality rate in
both groups was high, but did not differ significantly.
The researchers identified the following unfavorable
prognostic factors in patients with HIV-associated
cryptococcal meningoencephalitis: concomitant dis-
eases, fever, altered mental status, low number of
leukocytes and cryptococci in the cerebrospinal fluid.
In the case presented by us, the patient has almost
the same unfavorable prognostic factors.

R. Rajasingham et al. in their study [27] estima-
ted the average global prevalence of cryptococcal
antigenemia to be 4.4 % among HIV-positive indivi-
duals with CD4* lymphocyte count less than 200 /pL.
Cryptococcal meningitis has been found to be an
indicator of HIV treatment program failure and
therefore timely HIV testing and prompt medical
care remain an urgent priority [27]. To end crypto-
coccal meningitis mortality among HIV-infected
individuals, cryptococcal diagnosis, treatment of
meningitis, and preventive screening are urgently
needed [16, 27, 38].

Given the high mortality rate of cryptococcal
infection among people living with HIV, the World
Health Organization recommends cryptococcal
antigen (CrAg) screening in all HIV patients with a
CD4" lymphocyte count < 100/uL [16]. ]. Wykows-
ki et al. [41] found that a positive CrAg test was a
predictor of increased risk of cryptococcal meningi-
tis or death among HIV-infected individuals, and
systematic CrAg screening can reduce morbidity and
mortality not only in patients with CD4* lymphocyte
counts < 100/uL, but also with the number of CD4*
lymphocytes was 100—200/uL. T.B. Tufa et al. [37]
indicate that screening in HIV-infected patients in
the emergency department for CrAg can minimize
the number of missed cases of cryptococcosis regard-
less of CD4* lymphocyte count and viral load.

In the patient from the case presented by us, the
number of CD4* lymphocytes was less than 200,/uL
(182/uL), and HIV infection was detected for the
first time and screening for CrAg was not performed,
which is an unfavorable prognostic factor.

I. Eshun-Wilson et al. [12] in their study com-
pared the results of early initiation of ART (less than
4 weeks after initiation of antifungal treatment) and
delayed initiation of ART (4 weeks or more after
initiation of antifungal treatment) in HIV-positive
individuals with concomitant cryptococcal menin-
gitis. The researchers concluded that there was a
higher risk of mortality among these individuals
with early initiation of ART after a diagnosis of
cryptococcal meningitis. Perhaps in the case pre-
sented by us, the early start of ART before the
diagnosis of cryptococcal meningoencephalitis,
which provoked IRIS, against which the progression
of cryptococcal infection occurred, was also an
unfavorable prognostic factor for the patient’s death.

According to S.G.Y. Muzazu et al. [20] predictors
of mortality after 2 and 10 weeks among patients
with HIV-associated cryptococcal meningoen-
cephalitis were monotherapy with Fluconazole,
focal neurological symptoms, diastolic blood pres-
sure < 60 mm Hg, concomitant tuberculosis infec-
tion and late diagnosis of cryptococcal meningitis.
T.B. Tufa ta in. [37] also found that high-dose
Fluconazole monotherapy in HIV-infected patients
with positive CrAg tests had a high mortality rate
(64 %). Given the ineffectiveness of monotherapy
with Fluconazole (even in high doses) of HIV-as-
sociated cryptococcal meningoencephalitis, clinical
trials are currently underway with the use of com-
bined induction of antifungal therapy (Amphote-
ricin in combination with Flucytosine) [31, 38].
In the case presented by us, the patient received
monotherapy with high doses of Fluconazole, which
may have been insufficient and also became an unfa-
vorable prognostic factor for death.
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Conclusions

Predictors of the fatal outcome of newly diag-
nosed tuberculosis/HIV co-infection in chronic
alcoholism are:

1. Antisocial lifestyle.
2. Concomitant diseases (tuberculosis, chronic VH

Band C).

3. Cryptococcal meningoencephalitis.

4. Fever, altered mental status, cryptococci in the
cerebrospinal fluid.

5. CD4* lymphocytes count is less than 200/uL.

No conflict of interests.

6. Lack of early screening for CrAg.

7. Early initiation of ART before the diagnosis of
cryptococcal meningoencephalitis, which pro-
vokes IRIS, against the background of which
cryptococcal infection progresses.

8. Monotherapy of cryptococcal meningoencepha-
litis with Fluconazole.

Knowledge and practice gaps among medical
practitioners contribute to the high fatality rate of
cryptococcal meningoencephalitis in tuberculosis/
HIV co-infection in chronic alcoholism.

Participation of authors: research concept and design — O.M. Raznatovska, V.I. Petrenko, O.S. Shalmin; collection of material —
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text and statistical data processing — O.M. Raznatovska, R.M. Yasinskyi; editing of the text — O.M. Raznatovska, V.I. Petrenko.
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13anopi3bkuil fepaBHUIN MefuKo-hapmMaLeBTUYHUI yHiBepcUTeT
?HauioHanbHuit MeguyuHmii yHisepcuteT imeHi 0.0. boromonbugs, Knis

I[IpepuKTOpY NETaNbHOTO HACNIAKY BIleplIe A1arHOCTOBAHOI KO-1H(eK1ii
Ty6epkynbLo3/BII mpn XpoHIYHOMY anKoronismi (KniHIYHWUA BUIIA[OK)

[IpencTaBieHo BacHe CIIOCTEPEKEHHs MIATHOCTUKU Ko-ifdexii Ty6epkyrbo3/BlJI-indekis mpu
XPOHIYHOMY aJIKOTOJIi3Mi 1 aHaJ1i3 TTPEIMKTOPIB JIETAIbHOTO HACAKY. [IallieHT TpuBaIuii yac 3JI0BKMBaB
askorosieM. [oTpanus i3 TOCTPUM TICHX030M Y TICUXOHEBPOJIOTTUHUIT AUCTIAHCED, /i€ TIPU J00OCTEKEHH]
BIIEpIIIE JiarHOCTOBAHO TYOepKy/Ib03 Jerenb i BIJI-indekmito. Tlanienra rocmitanisoBano y BiieHHs B
TSSKKOMY CTaHi ITCIS TPUBAJIO] aIKOTOTBHOI inTOKcnKartii. [lics mpoBemenns ge3iHTOKCUKAIIITHOI Tepartii
craH crabimizyBaBcs. IIpusHaueHo aHTUMIKOOAKTEPiaJIbHY TEpPAIIiio 3a CXEMOIO IHAMBIAYaTbHOIO PEKUMY
JIIKYBaHHS, aHTUPETPOBIPYCHY TepaIiio, JiKyBaHHA TenaTuTiB B i C, ne3iHToKCHUKAIiiTHY Teparifo, mpodi-
JakTuKy Oicerntosiom i (urykoHazosoM, cumnroMatnany Tteparito. Yepes 20 aHIB PO3BUHYBCS CHHIPOM
BIZTHOBJICHHS IMYHHOI cuCTeMM i3 BUsABaMU MeHiHTITY. Uepe3 17 nHiB micas 1mboro B JIKBOPI BUABJIEHO
KPUNITOKOKH. JIiKyBaHHS KPUTITOKOKOBOTO MeHiHTOeHTIedaiTy (hIyKOHA30JI0M Y BUCOKHX JI03aX BHYTPITI-
HBOBEHHO GYJ10 e(heKTUBHUM, 1[0 210 3MOTY 3MEHIITITH 03K TIperapary 0 MATpuMyBaibHOI. JIiKyBaHHS
He TIPUTIIMHSIIN, ajle caHallii JikBopy He 3adikcoBano. Yepes 98 nHiB MmaiieHT yBIilIIOB ¥ KOMY, a 4epes
113 mHiB MOMEp Bif TPOTPECYBAHHS TTOTIOPTAHHOI HEOCTATHOCTI Ta KPUIITOKOKOBOTO MEHIHTITY. ¥ Tari-
enTa GyB BIIepIie BUABIEHUN TyOepKyIbo3 i3 MHOMKIHHOIO JIIKapChKOIO CTIHKICTIO, IIKYBaHHS SIKOTO MaJIo
MO3NTHBHY IMHAMIKy, He3Ba)KaloYM Ha TIPOTPECYBaHHSA IOJIOPTAaHHOI HEIOCTaTHOCTI Ta HASABHICTH
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KPHUITTOKOKOBOTO MeHiHroeHiedanity. Tomy TyOepKy/Ip0o3 xoua i He OyB 0e3M0CEepeaHbO0 MPUIMHOIO
CMepTi NaI[ieHTa, ajle MiICUII0BAB TSKKICTD 3araJIbHOTO CTaHY.

3 OISy Ha HaBeJIEeHUN KITIHIYHWI BUTAJIOK YCTAHOBJEHO, MO TPEIUKTOPAMU JIETATBHOTO HACTIAKY
BIIEpIIIe AiarHOCTOBaHOI Ko-iHdeKIii Tybepkynbo3/BIJI mpu XpoHIYHOMY aJKOTOJI3Mi € acoIiaabHii
crocib KUTTsI, CYMyTHI 3aXBOproBaHHs (TyOepKyIb03, XpoHiuHuii Bipycuuii rematut B i C), KpUIITOKOKO-
BUIT MeHiHTOeHIIeaTiT, IMXOMaHKa, 3MiHEHU TICUXIYHUI CTaH, HASIBHICTh KPUIITOKOKIB Y JIIKBOPi, KiJTh-
kicts CD4-mimdorutis < 200 /MK, BiicyTHICTb paHHBOTO CKpUHIHTY Ha CrAg, paHHiil MoYaTOK aHTHUPET-
POBipyCHOI Teparrii 10 BCTAHOBJIEHHS /IiaTHO3Y KPUIITOKOKOBOTO MeHiHTOeHTedaTiTy, 10 MPOBOKYE MOSIBY
CHHIPOMY BiJIHOBJIEHHST IMYHHOI CHCTEMHU, HA TJIi SIKOTO BifIOYBAETHCS TPOTPECYBAHHST KPUIITOKOKOBOI
iHeKIIi1, MOHOTepaIliss KPUIITOKOKOBOTO MeHiHToeHIIedasiTy dhykoHazomoM. Bucoka yactoTa jeTaabHUX
HACJTI/IKIB Bi/l KPUIITOKOKOBOTO MeHiHTOeH Ie(baniTy mpn ko-inbexkiii Ty6epkynbo3/BIJI-irdekiis na T
XPOHIYHOTO aJIKOTO/II3MY 3yMOBJIEHA HEAOCTATHHOIO 06I3HAHICTIO IPAKTUKYIOUYMX JIiKaPiB.

Knrouosi coea: neranbhictb, Ty6epKyib03, BLJI, XpoHIUHMIT aIKOTOIi3M.
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! HallioHanbHwit yHiBEPCUTET OXOPOHU 3A0POB’A YKpaiHu

imeHi MJ1. Wynuka, Knis
2 1Y «HauioHanbHmit HayKoBMIA LieHTp dTu3iaTpii, nynbmoHonorii
I Ta anepronorii imeni ©.1. Anoscbkoro HAMH Ykpainuy, Kuis

ITncemiHoBaHe rpaHyneMaTo3He

YPaXKEeHHs JIeTeHb Y MalllEHTIB

13 BHYTPIIHLOBEHHUM YBEJ€HHAM HaPKOTUKIB:
KJ1HIKO-MOP(O0TiuHI 0c06AUNBOCTI

CuHIpoM JiereHeBol JiuceMiHallii — 1ie PeHTreHOJIOTIUHUI CUH/IPOM, SIKUM XapaKTePU3YEThCS PO3BUTKOM
MHOKUHHUX BOTHUIIEBUX 3aTeMHEHDb Ta/a00 MOCUIEHHSIM i ciTyacToio jehopMAaIli€io JiereHeBOro MaloHKa,
vacTinre ABOGIUHOI JoKasizanii. BiH MOke BUHMKATH [P PO3BUTKY PI3HUX IATOJOTIUHKUX HPOIECIB, BiZOMO
roHaz 200 pisHUX 3aXBOPIOBAHb JIeTEHb, MO CYTTPOBOIKYIOTHCS OTO PO3BUTKOM.

OCHOBHUMU CKJIQJIOBUMU TUDEPEHITIIHOI IIarTHOCTUKY € peTesibHe BUBYEHHS aHaMHe3Yy, OIliHKa KJIiHIYHOi
CUMIITOMATUKM, PEHTTEHOJIOTIYHOI KaPTUHU Ta AMHAMIKU [IPOIECY IIPU CIHOCTEPEKEeHH ], 1abopaTopHi MoKa3-
HUKM, faHi criporpamu. IIpu HeMOKJIMBOCTI BCTAaHOBJIEHHST [iarHO3Y JOIIbHO IIPOBOANTH TPaHCOPOHXiaNbHY
Giorciro sieresp abo Bil[eOTOpaKOCKOHiIO i3 Gionciero HAlGLIbII YpasKeHUX JiJISTHOK JIETeHb.

[Tpencrasieno Cy‘-IaCHl JIaHi 1110/10 PO3BUTKY PiIKICHOTO BaplaHTa IpaHy/IeMaToO3HOTO JIMCEMIHOBAHOTO IIPO-
1ecy B JICTeHSIX, SIKUIT MOJKe BUHMKATH Y HAPKO3AJIEKHUX 0Ci0, sIKi BHY TPIIIHBOBEHHO BBOJSATH PO3YNHK-CYCIIEH-
3ii Ipermaparis, MEPBUHHO BUTOTOBJICHNX Y TabJIETKAX Ta PU3HAYECHUX [IJIsST OPAJIBHOTO 3acTocyBaHHst. HaBeeHo
JIiTepaTypHi JIaHi Ta BIACHI CIIOCTEPEKEHHS 3 TPAKTUKH. 3a3BUYAil TaKi MAIiEHTH He MAIOTh CIIETTM(DIYHUX CKapT
Ta KJIiHIYHOI KapTuHu, ixHi JabopaTopHi MOKA3HUKU TakKoX Hecreludiudi. PEHTreHOMOrYHO IiarHOCTYIOTh
JICEeMiHOBaHMIT 1TpoIlec JiereHb. [OJIOBHUM AiarHOCTUYHUM 3aXOJ0M Y TaKHMX BHIIAJKax € Xipypriuta Giorcis
JIeTeHb 3 TOANBIIUM MOPGhOTIOTIYHUM AoCTiKeHHsIM. [IpeicTaBiero ricTooriYHui OTIC CBOEPIAHNX 3MiH
JIeTeHeBO1 TKAaHWHU Ta KOPUCHI JIOZIATKOBI IOCIi/KEHHS 3 MeTOI0 MepeHIliiHOI fiarHocTuKY. [leTaabHo omnu-
CaHo JIBA BUNIAJIKH, TPUIOMY B OJTHOMY i3 HUX MAJO MicIle o€ HAHHS MOP(OJIOTIYHNX O3HAK TIEPEHECEHOTO B
MUHYJIOMY TYOEpPKYJIbO3HOTO MPOIECY 3 BUSIBAMU 1HIIOTO TITAHTOKJIITHHHOTO TPAHYJIEMATO3HOTO TIPOTIECY.

[TpuHIMIIOBO BaKJIUBUM Yy JIIaTHOCTUIII IIi€] JIereHeBOi NATOJIOTIi € BCTAHOBJIEHHS Ta 3'sCyBaHHS aHAMHe-

3y — HEO/[HOPA30BOIO BHYTPIIIHHOBEHHOIO BBEJICHH IIPEHAPATIB /Ul OPAIbHOTO 3aCTOCYBAHHS, OCKIJIbKH
GiTTBITTICTD MAIIEHTIB CXUIBHI TPUXOBYBATH T1i BiIOMOCTI.

KniouoBi cnosa

JlereHeBuii rpaHynemartos, HapKoMaHis, KniHika i giarHocTuka.

CI/IH/:[pOM JieTeHeBol nuceMiHaiii — 1ie peHtre- 1. BoruummeBuil (BY3JUKOBUIN, HOLYJISIPHUN)

HOJIOTIYHUI CUHPOM, SIKIH XapaKTepPU3YETHC 3 MepeBaKaHHIM MHOKUHHUX BOTHHUII B 000X
PO3BUTKOM MHOKUHHUX BOTHUINEBUX 3aTEMHEHb JIETEHEBUX TTOJISIX.
Ta/abo mocuiaeHHaM i cituacroo medopmaitieio 2. CiTyactuii (peTHKYISAPHMIA) — TIpecTaBIeHuit
JIETEHEBOTO MAIIOHKA, 4aCTO ABOOIYHOI JToKasi3arii. ciTyacTuM (HI3IPIOBATIM ) JIETCHEBUM MAJTIOHKOM.
3aJIexKHO BiJ| IlepeBakaHHA BOTHUIIEBUX abo inTep- 3. 3Mimmanuii (ciT4acTo-BOTHUIIEBUI, a00 PETUKY-
CTUTIIaJIBHUX 3MiH Ha PEHTreHOTpaMi JieTeHb pO3- JIO-HOYJIIPHUI ) — XapaKTepUu3y€eThCs MOETHAH-
PI3HAIOTH TaKi BapiaHTH JIMCEeMiHaIlil: HsM ciTyacTol mepebymoBHU IHTEPCTHUIIIIO JIereHe-
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BOI TKAHWHM Ta MHOKUHHUX BOTHUIIEBUX TiHEH

y JIereHsiX.

4. «CrimpaukoBa jerens» («end-stage lung») —
MOBHA /le30praHisallig JiereHeBOl CTPYKTYPH,
KOJIM TKaHWHA JiereHi poHu3ata rpyoumu ¢i6-
PO3HUMH TSKAMMU, € IUITHKY YITITbHCHHS, TLJIE€B-
paJsibHi HamapyBaHH4, CIaliKu, MHOKWUHHI yac-
TOYKOBI 371y TTsI Ta APiOHI MOPOKHUHHU.
CunzpoM JieTeHeBoi IUceMiHallii CIToCTePIraeThCst

npu po3BuTKky moHax 200 3aXBOpIOBaHb JieTeHBb

(3axBoproBanus indexIiiinoi mpupoau (ITHEBMOHI,

TyOEpKYJIb03, TPUOKOBI Ta TapasuTapHi iH(peKIii),

YpakKeHHS TIPU 3aXBOPIOBAHHSX CITOTYYHOI TKAHITHN

(peBMaTOITHUI apTPUT, CUCTEMHII YEePBOHUI BOB-

Yyak, CKJIEPOJEPMisi), MEIUKAMEHTO3HO 3YMOBJIEHI

YPOKEHHSI TKAaHWHU JieTeHi (aHTHAPUTMIUHI, aHTU-

GakTepiasbHi, HAPKOTHYHI, aHAITeTUYHI [IPerapaTi ),

OHKOJIOTTIYHI, IHTEepCTHUITIaTbHI 3aXBOPIOBAHHS JIETe€Hb,

rpaHyJIeMaTO3Hi 3aXBOPIOBaHH (CapKoi03, XBOPOOHa

Berenepa, cucteMHNiT HeKPOTU3YBATBHII MiKpOBaC-

KYJIT), iionaTHYHi 3aXBOPIOBAHHS (ATbBEOJISIPHITI

ITPOTEIHO3, TeMOCH/IEPO3, aMiJI0iI03) ToIIo |3, 4]).
IIpu mpoBemenni audepeHItiiniHoOi AIaTHOCTUKU

HacamIepesl 3arepevyoTh 3aXBOPIOBAHHS, TIOB sI3aH1

3 HecrenuiyHuM 3armaaeHHsaM, SKi Ha TJIi JiKyBaH-

HsT aHTHOI0TUKAMME TTOCTYTIOBO 3HUKAIOTH. TyOepKy-

JIbO3 JIeTeHb 3/1eO1TBIIOr0 Ma€ XapaKTepHinry (CBOE-

PiZIHY) pEHTTeHOJIOTIYHY KapTuHy. Takuii miarHO3

3a3BWYAll MATBEPKYIOTH PE3yIbTaTaMy CydacHUX

6aKTepiOJOrIYHIX Ta MOJIEKYJISIPHO-TEHETUYHUX

JOCiIKe b, iHO/I HeoOXigHO poBeaeHHsT MOPdO-

JIOTIYHOI AiaTHOCTUKM. [liarHOCTYBaTH iHTEPCTUITI-

aJIbHI TIPOIIECH B JIETEHSIX /A€ 3MOTY KOMIT I0TEpHA

tomorpadist (KT) serens. Onnak y 6araTbox BUMa/I-

Kax JIKapi-KJIIHIIIUCTA CTUKAIOTHCA 13 CUTYAIII€lo,

KOJTM XBOpPIi HE MAIOTh XapaKTePHOI KJiHIYHOI Kap-

TUHU | PEHTT€HOJIOTIYHNX BUSBIB TIEBHOTO 3aXBOPIO-

BaHHd. ToMy OCHOBHUM METOJOM JiarHOCTUKU

3QJIUIIAETHCSA OIONCis JIereHb i3 BCTAHOBJIEHHSIM

maToMOopGOIOTIYHOTO A1aTHO3Y.

OCHOBHUMU CKJIaJIOBUMH AUDepenIiiitaoi mia-
FHOCTUKU € PeTeJibHEe BUBUEHHSI aHAMHE3Y, OIliHKa
KJIIHIYHOI CUMIITOMATUKH, PEHTTEHOJIOTTYHOT KapTH-
HU, IMHAMIKH [TPOTIECY MTPH CIIOCTEPEKEHH ], 1abopa-
TOPHUX TIOKA3HUKIB, TAHUX CITiPOTPaMU. 32 HEMO3K-
JINBOCTI BCTAHOBJIEHHS JIIaTHO3Y BUKOHYIOTh TPAHC-
OponxianbHy 6ioIciio JereHb abo BiZEOTOPAKOCKO-
mifo i3 Giorciero HallypasKeHIINX [AJISTHOK JIer€Hb.

ITpu 360pi aHamMHE3y y XBOPHX i3 JIETEHEBOIO
JICEMIHAITIEI0 HE3PO3YMLIOTO TeHE3Y CJIi/T 3BEPHYTH
yBary Ha MOYaTOK PO3BUTKY 3aXBOPIOBAHHS, HASB-
HICTh MIKIJTMBUX YWHHUKIB, 32 MOKJIHUBOCTI TPO-
aHaJi3yBaTU apXiBHI PEHTreHOTPaMM, ypaxyBaTu
HAgBHICTH CYMYTHIX 3aXBOPIOBAHb, TPUITOM MIEBHUX
JIIKAPChKUX TIperaparTiB, BiAIMIOBI/b HA ITOYATKOBY
Tepartiio 3, 4].

Jleski disuKkaabHi 1aHi, IKi MOKYTh 6y TH B TIalli-
€HTA, TAI0Th 3MOTY 3BY3UTH JIIaTHOCTUYHUN TTOIITYK
MOKJTUBHX 3aXBOPIOBaHb: AUMY3HUH 11iaH03, 3MiHI
HirTboBuX (dasanr, 30LIbmeHHsa nepudepUIHIX
JiM(aTHIHAX BY3J1iB, TPUTYIJIEHHS TIEPKYTOPHOTO
3BYKY HaJl yPOKEHUMU JILJISTHKAMU JIETEHEBOTO TIOJIS,
CUMETPUYHO ocjabjieHe Be3UKYJspHE IUXaHH,
CKOpOUeHHS (ha3u BAUXY i BUANXY, Hi’KHA KPeTiTa-
I[is HA BUCOTI rmbOKOro BAuXy. Penrrenorpadis
OPTaHiB TPYIHOI TOPOKHUHU B KLIHKOX MTPOEKITISX
ta ocobmrBo KT 1aioTh 3MOry BCTAaHOBUTH HasiB-
HiCTh TUCEMIHOBAHOTO ITPOTIECY B JIETEHSIX, OIIHUTH
aKTUBHICTD TIPOIECY, BUBHAYNTH MEPEBAKHY JIOKA-
JIi3aI1110 BOTHUII, 0COOJIMBOCTI IMCEMiHAIl]l Ta HASB-
HicTh TiMdbanenonatii cepenoctinns. Criporpadis
npyu OLIBIIOCTI AUCEMIHOBAHMX IIPOLECIB JIEreHb
pi3HOTO TeHe3y BUABJISE PECTPUKTUBHI TIOPYTIICHHS
(bysxi11ii 30BHINTHBOTO MUXaHHA. 7151 MEeIKUX 3aXBO-
pIoBaHb XapaKTepHe ITO€IHAHHS PECTPUKIII 3
00CTPYKILETO.

Onni€lo i3 piKicCHUX TPUYWH PO3BUTKY JIETeHe-
BOI JAMceMiHallli € HeoJJHOpa3oBe MOTPAIISIHHS B
JiereHeByii KpOBOOOIT TaKUX YYKOPIAHUX PEYOBHH,
SIK TaJIbK, MIKPOKPHCTATIUHA 11e/TI0J103a, KAPTOTLIS -
HUI a60 KYKYPYA3SAHMIT KpoxMasb. Ie MoskHa cIo-
crepiraTy B HApKO3JIEKHIX 0Ci0, sIKi 3aCTOCOBYIOTh
BHYTPIITHbOBEHHI iH'€KIIil CyCITeH3iii Mpemnaparis,
MPU3HAYEHUX JUJISI [I€POPAJIBHOIO 3aCTOCYBAHHS
(meTazoH, 6ynperopdin, amderamin, 6apbiTypar,
AHTUTICTAMIHHI ITpenapaTi ). 3a3HaueHi IpernapaT
K HAITOBHIOBAY MiCTATHh HU3KY TIOTAHO PO3YMHHUX
y BOJi KPUCTATIYHUX 1 BOJIOKHUCTUX 1HTPEIIEHTIB,
3rajiani Butrie. € Jnire MooANHOKI, TEPEBAKHO 3apy-
6ikui myOumikarii, mpucsstaeni i mpobaemi [9].
Bitunsmani my6mikailii rpyHTYIOTbCS Ha aBTOICI#-
HUX AOCTiKReHHAX [1, 2]. BBaXkaioTh, 110 OCHOBHY
MATOTEHETUYHY poJib y (hOpMyBaHHI TPAHYJIbOM Y
JIETEHSX BiJIirPa€ TaJIbK.

TabseTky Ta KarcyJiu, mpusHavdeHi 11 opaibHO-
ro IPUNOMY, 3a3BUYAl MiCTSITh HEPO3UMHHI HATIOB-
HIOBayi, Taki SIK TaJbK, MIKPOKpUCTAJIYHA T1EJTI0JI0-
3a Ta KYKYPYA3IHUN KPOXMaJIb. Y IEIKUX MITyIKax
Ha YaCTKy TaJIbKy INpHUIAZaE A0 75 % Bix ixHBOI
macu. Haprosasmexni ocobu moapiOHIOIOTH Taki
TaOJIETKH B JIOKIT 200 KPUIIIKOIO Bi/I TISATIKH, 10/1a-
10T BOZLY Ta HarpiBaioth cyMii. Kpisb 6aBoBHsIHII
hiaBTp cyMint HaOUPAIOTh Y IIIPUIL i BBOAATH BHYT-
pimmHBOBeHHO. YacTOUKH, HASIBHI B CYCIIEH311, CITPHU-
YUHAIOTh PI3HOMAHITHI peakIlii TKaHuHu Jeredi [6].
Mopdosoriuai 3MiHH B JIETEHSX Y TAKUX BUTAIKAX
MIpe/ICTaBJICH] TPaHyJIEeMaTO3HUM ITPOIIECOM, Tiepe-
BKHO AHTIOTIEHTPUYHOTO TUITY, 3 (POPMYBAHHIM
YUCJIEHHUX YiTKO OKPECJICHUX IPAaHyJIbOM 3a3BUYAil
3 BEJIMKOIO KiJIBKICTIO MraHTChKuX GaraTosigepHux
MakpodariB TUITY «4yKOPiHOTO Tijsay. YysKopimami
YACTOYKHU HEPIZIKO BUSBJSIIOTh CaMe B TITAaHTCHKUX
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Makpodarax, Xxo4a BOHI MOXKYTb PO3TAIIOBYBaTUCS
11 mo3a rpanyaboM. Y Mopdooriuniil audepentriii-
Hi¥ [1aTHOCTUI TAKUX BUIAIKIB BAKJINBO ITaM’sTa-
TH, 1II0 BC1 OCHOBHI peYOBUHHU-HAIIOBHIOBAYI (TAJIbK,
MIKPOKpUCTAJIIUHA IeJI0JI03a Ta KYKYPYA3SHUMI
KPOXMaJbh) MalOThb BJACTUBICTH TOABIITHOTO TIPO-
MEHE3JIOMJICHHSI, TOOTO SIKIIO BUBYATH 3PasKu
YpaskeHOi TKAaHWHU B TMOJSIPU30OBAHOMY CBITJIi, TO
Yy;KOPI/IHI YACTOUKU JIEMOHCTPYIOTh SICKpaBe CBi-
TIHHS HA TJI TeMHOI TTapeHXiMu JereHb. PevoBuan
6yBaloTh pizHOi (hopMU — OKPYTII, y hopmi Majib-
TIICBKOTO XPeCTa, IJIACTUH Pi3HOI TOBXKUHU. [HKOIHN
YaCTOYKH TATbKY MOKHA BUSIBUTH 32 OJIi/10-KOBTHUM
3a0apBJICHHSAM y TKaHUHI IPU TpaauIiitHomy dhap-
OyBaHHI FeMaTOKCHIIHOM i e03rHOM. MiKpOKpHcTa-
JigyHa 1esono3a dopmye moBri kpuctanu (10—
250 um), gki sabapsaoorbes 3a HIMK-peakiiero,
3a Tomopi a0 KOHTO YE€PBOHKM.

Ypaskenns JereHeBUX apTepialibHUX Cy/IUH, SKE
ACOTNIOETHCS 3 HASIBHICTIO B CyAMHAX YaCTOUYOK
TaJIbKYy Ta MIKPOKPUCTAJIYHOI 1€J0JI03H, MTO3HA-
YAIOTh TEPMIHOM «aHTIOTPOMG03». Y CyIHHAX TYIKO-
pizHi yacTouKM 3MilIaHi 3 eleMeHTaMu TPOMOIB Ha
pisHUX cTajissX ixHboi opramizarii. CiTyacTuit
BUPa3HUN eKCIeHTPUYHUN (HiOpo3 iIHTUME CTIHOK
CY/IMH € BUSIBOM ITi3HBOI a00 3aBepHIAIbHOI CTaIii
opranisarlii Takux TpoMOiB. Y BUIIaIKaX 3HAYHOI
KiJTbKOCTI 9y>KOPITHOTO MaTepiaTy CIOCTEepPiraloTh-
S KJIACTEPU YNCJCHHUX PO3IIMPEHUX CY/UH, OTO-
yeHUX (hiOPO3HOI0 TKAHUHOI Ta TPAHyIbOMaMHU
«4ysKOpiHOTO Timas [6].

3amporoHOBAHO KibKA HA3B TaKOl MATOJIOTII:
CaMOIH/IYKOBaHUI JiereHeBUI rpaHyJieMaTos, Jiere-
HEBWIT aHTIOTPOMOOTUYHUIT TPaHyJIeMaTO3, aHTi0-
HEHTPUYHU JIeTeHEeBU A TpaHyJIeMaTo3, TIraHTOKJTi-
TUHHUN TaJdbK-IHAYKOBAHUN JIeTEHEBUU TPaHyJIe-
MaTo3. Cermdika 3a3HAYEHOTO ypasKeHHS JIET€Hb
3YMOBWJIA TTOSIBY HA3BU «ITHEBMOIIATISI HADKOMAaHIB»
[5]. BusiBiierust ipu MOpdoJIOTITHOMY JOCJIKEH-
Hi TAJIbK-1HIYKOBAHUX TPAHYJIbOM Y JIETEHIX MOKHA
BBaKaTH 00’ €KTUBHIM JIOKA30M BHYTPIilITHHOBEHHO-
TO 3aCTOCYBAaHHS CYCIIEH3i1 penapaTiB, TpuU3Hayde-
HUX JIJI TIEPOPaIbHOTO 3acTocyBanudd [7, 8].

HaBojumo 3 Hammol mpakTUKy BUTIAAKH JIACEMi-
HOBAHOTO ypaXKEHHS JIET€Hb, B SKMX KJIiHIKO-PEHT-
TeHOJIOTIYHI TOCTIKEHHS He A 3MOTU BCTAHO-
BUTHU TMPaBUJIBLHOTO fiarHo3y. I1ig yac nepBUHHOTO
00CTEKEHHSI Y XBOPUX JarHOCTYBaJIN MiJiapHuii
TyOepKyIb03, CApKOif03 JIereHb, ITHeBMOHII. JIuie
KOMILIEKCHE OOCTEKEHHS 3 IPOBefeHHAM Oiomncii
JIETE€HD JIAJI0 3MOTY BCTAHOBUTHU MPUYMHY PO3BUTKY
JINCEMIHOBAHOTO MPOIIECY.

Mu criocrepirain 1r'siTbOX XBOPUX BiKOM Bif 35
110 45 pokiB. [Ipyn BuBUEHHI aHaMHe3y BCTAHOBJIEHO,
110 BCi MAIliEHTU TPOTSATOM KiJIBKOX MICSIIB MaJu
cKapru Ha cJabKicTb, cy6dheOpuIbHy TeMIepaTypy

TiJIa, CXyZAHEHHS, 3aIUTIKY TP (hisUIHOMY HaBaH-
taskeHHi. TakosK 3 aHaMHe3y OyJI0 BiZIoMO, IO TPOE
i3 nux Masm xpoHiunuii renatut C, aioe — BLJI-in-
(dekitito, 1mie ABo€ nepebyBaau Ha 3aMiCHiiT Teparii
OypeHophIHOM.

Y Munysiomy ofnH XBOpHUH JIiKyBaBCs Bif| ITHEB-
MoHii 6e3 edekTy, iHIIMIT Mali€HT CIOCTepiraBcs 3
puBOLY TpoMOGOeMOoIii JiereHeBoi aprepii, ABOE
OTPUMYBAJIN JIIKYBaHHS 3 TPUBOJLY AMCEMIHOBAHOTO
TyOepKyIb03y 6€3 eheKTY, OIMH — JIKYBaHHS 3 TPHU-
BOJLY CapKOi/I03y JIeT€Hb i3 HETATUBHOIO INHAMIKOIO
Ha cepil peHTreHorpaMm. Y 3B'SI3Ky 3 BiICYTHICTIO
edeKTy BiJ OTPUMAHOTO JiKyBaHHS BCi XBOpi OyJiu
HarpasJieHi B Hamionanbauit iHCTUTYT (hTU3iaTpii i
nysabmonostorii imeni M.I. AdwuoBecbkoro HAMH
YKpainu 19 yTOUHEHHS 1aTHO3Y Ta MPU3HAYCHHS
Bi/ITIOBIJIHOTO JIiIKyBaHH4.

Ilin yac MepBUHHOTO OTJIAMY TIPU AyCKYJBTAITil
3MiH HaJI JIETEHSAMU He BUSABJICHO, TIOKA3HUKH FeMO-
rpaMu i GioXiMIYHOTO aHasi3y KpPOBI — B MexKax
Hopmu. IIpu nposeseHHi GPOHXOCKOIIT BUSBIEHO
He3Ha4YHi 3MIHM Y BUTJIAI 3ananeHns 1-ro crymnens.
Ha xommr'ioTepHux ToMorpamax JieTeHb y BCiX BU-
najKax BU3HAYAJIMCS YUCICHH] ApiOHi BorHuia na
TJIi TOCUJIEHOTO lepOpMOBaHOTO MasioHKa. Oprann
cepenoctinnst 6e3 ocobmBocreit. [TopiHsito 3 more-
pentim KT-o6¢TexentsM — 6e3 CyTTEBOT IMHAMIKI.

Baxrtepionoriuai Ta MOJeKyISApHO-TEHETUYHI
JOCJIUKEHHST Ha TYOEPKYIb03 (Ma30K MOKPOTHHHS,
ITOCIB Ha pifike Ta 1miibHe cepepoBuiie, GeneXpert
MTB Ultra) miposieMOHCTPYBaIN HEraTUBHI Pe3YJIb-
tatu. [lokasHauky crmiporpaMu — y Meskax HOPM.
[l yTouHeHHs /iarHo3y XBOPUM 3aIIPOTIOHOBAHO
poBe/IeHHsT Xipypriunoi Giorncii jerens. Jliarnoc-
TUYHE XipypriuHe BTpy4aHHsd, a caMe BiJleOTOPaKo-
CKOIIiI0 3 GIONCi€T0 JIereHi, BUKOHYBAIN B Xipyprid-
nomy Bigmisenui Incruryty. OTprMano martepias
JUISL TIPOBEJIEHHsT MOP(OJIOriYHOro Ta HakTepiono-
T1YHOIO JIOCJIIIKEHHS.

V 6iornciitHoMy MaTepiasii BUSIBJIEHO O3HAKHU Ipa-
HYJIEMATO3HOTO 3allaJbHOTO MPOIeCy, MOAIOHI 10
acripaiiiiHoi mHeBMOHIT TpuBajoro nepebiry (Ha
BIMXAaHHSA MiKPOCKOTIYHUX HEOPTAHIYHUX YACTOUOK
y 3HAUHI# KiJTbKOCTI).

[Ipu perenmpbHOMY ONMTYBaHHI XBOPUX YCTAaHOB-
JICHO, 1[0 [0 BUHUKHEHHS JIeTeHeBUX 3MIH OUH i3
HUX TPUBAJIO MpUIiMaB aMgeTaMiH, iHIII BBOAWIN
BHYTPIITHBOBEHHO CYCIIEH3iT MoApiOHEHNX TabIeTOK
O6ymnpeHopdiny Ta MeTafoHy, MPUIOMY MPHUITOM
HAPKOTUYHUX PEYOBUH TPUBAB HABITH HA MOMEHT
3BepHeHHs 70 Jikapis. OTke, yci marientn Oyan
HApKOTUYHO 3aJIE;KHUMU BIIPOJIOBK TPUBAJIOrO
TEePMiHy, ajie CBOIO TPUXUJIBHICTD TPUXOBYBAJIH BiJj|
mikapiB. Ilpm mposemenni KT opraniB rpynnoi
TTOPOKHUHY Ha TOMOTpaMaXx 3MiHW JIeTeHb BUTJIS/Ia-
JIV SIK IMCEMIHOBAHUN TIPOIIEC.
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BUIIAZIOK 3 ITPAKTUKW / CASE OF PRACTICE

Hasoanmo onnc ABoX KJIIHIYHUX BUITA/KIB.

Kniniunnin Bunagok N 1

Xeopui b., 1979 poxy napomxenns. IlepebyBan
Ha JTiKyBaHHi B Xipypriaaomy Bimmisenni3 20.11.2018
110 21.12.2018 p. Ha MomenT roctmiTasizaliii CKasKB-
cs Ha emi30[ KpOBOXapKaHHs, cyOheOpuibHy
TeMIIePaTypy, Kalleib, 3aJUIIKY.

3i cJ1iB XBOPOTO, TOTO CTAH TOTiPITUBCS 32 OCTaH-
HiX 4 Mic, KOJIU BIIepIe BiZI3HAUYUB CXYAHEHHS,
Mi3HilIe TPUETHATNCS 3auIKa Ta cyOdhedpribHa
Temneparypa. JlikyBascs BjjomMa camoctiiino. Kon-
cyapTOBanMi hTU3iaTpOM Ta iHdeKIionictom. Bu-
HUKJIA Ti03pa Ha THEBMOHIO, 3 MPUBOIY YOTO
OTPUMYBaB aHTHOAKTEPiaIbHY Tepaliiio 6e3 edekTy.
g yrouHeHHs /3’ aCyBaHHS €TiOJIOTIl MpoIlecy Ta
BU3HAUEHHS 1IOJAJIbIIO] TAKTUKH JIIKYBAHHS Talli-
€HT TOCIITANI30BaHUN y KITHIKY [HCTUTYTY.

Anamnes acummsi: 3 2001 p. BLJI-indikoBanuii,
crioctepiraetbess B CHI/[-1ienTpi, oTpumye anTupet-
POBipyCHY Tepariio. 3a TaHuMu iHPeKITITHHOI CITy K-
6u, BipycHe HaBantakeHust (BH) < 40 kormiii /MK
kposi, CD4 — 520 xiitnn/MiI kposi. CtabimbHui
nepebir 3axBoproBatHst. I1ocTiliHO oTpUMye Tpe-
napaTi, TPUXWIbHUN 10 JikyBanHas. ¥ 2011 p. me-
PEXBOPIB Ha TYOEPKYJIbO3 IIPABO] JIeTeHi, BUTIKyBa-
auit. Y 2015 p. penuaus Ty6epKyaIb03y, eMITieMa
mwiespu. ¥ 2016 p. miarHocTyBanmu (GpaerMoHy JTiBOI
HIKHBOI KiHI[IBKH, abCIiec MpaBoro Iieda. Ypo-
noBK 20 pOKiB BXKMBaB iH'€KIiIIHI HAPKOTUKHU.
[TepebyBae Ha 3amicHiil Teparrii, npuiiMae TabaeTo-
BaHui1 GyrpeHopdiH.

Jani 06’exmuenozo obcmencenns: Bynosa Tina
acrerniuna. Csigomictp sicaa. [1Ikipa TijlecHoro Ko-
JIbOPY, CJU30BI POKeBi. ¥ AUISHIN TiANIKIPHAX
CYZIMH BEJIUKOTO KaJiOpy CJiau-pyOili 4ncIeHHIX
in’ekiit. BosoricTs MIKipu 10CTATHS, €TACTUIHICTh
36epeskena. [ligmkipHa ;KHpoBa KIiTKOBMHA PO3BU-
HerHa B Mexkax HopMu. Ilepudepuuni Habpsaky Bi-
cytni. KictkoBa cucrema ta cyrinobu 6e3 gecdopma-
1iii, Hebomoui. M’s130Ba cucreMa po3BUHEHA 33710~
pinbno. Hlug 3Buuaiinoi ¢opmu, muronomibna
3aj103a He 30iabIinena. JlimpaTuunuii anapar: nepu-
dhepuuni simboBy3/H He 301/bIIEH], PyXJAUBi, M'si-
KO-esiacTiuHi, Oe30oJticHi. 3iB, IJIOTKOBE Kijblie —
6e3 ocobmBocteit (B HopMi). Oruisi Ta masibHanist
MPUCEPIIEBOI JIIJITHKU — BEPXiBKOBUI IMONITOBX Y
5-My MiKkpebep’i. AyCKyibTallist cepiist — TOHH cep-
1151 3By 4Hi, putMiuni. Dopma rpyaHOI KIITKYI CUMET-
puuna. Tur guxanHs yepeBHUMN, YUCTIO AUXATHHUX
pyxiB 19 na xBuauny. Ilepkycis jerenb mpaBopyd
Ta JIBOPYY: JieTeHeBUH TOH. AyCKYyJIbTaIlis JiereHb —
JMXaHHs BE3UKYyJsIpHEe 3 000X 60kiB. [ToposkHMHA
poTa, si3uK uncti. Dopma KUBOTa, TOTO 0OBI/ 3BU-
vaiini. YepeBuuii mpec M axuii. [lambianis opramis
YepeBHOI IOPOKHUHK — He OOJII0Yi, JKUBIT MKl

CeuocraTeBa cucrema: cuagapom Ilactepnarbkoro
HeraTWBHUI. Peakilis 3iHUIb KBaBa, CUMETPUYHA.
YyTauBicTh He IOPYIIIeHa, cuMeTpudHa. Jlepmorpa-
bizm uepBonuii. Miziosoriuni pediekcu He 3MiHEHi,
[IATOJIOTTUHI He BUSIBJIEHI.

Kniniynuii miarno3 mpu rocmitamidaii: BIJI-in-
dexiris, 4-Ta kiniuHa craisg. [Isobiuna quceMina-
1ist Jieredb. Xporiuauii reratut C.

Pesyabrati 00CTEKEHH. 3a2AIbHUL AHATL3 KPOBL
3 zetxoyumaproio gopmyiaoro (21.11.2018): neiiko-
utu — 5 - 10° (Hopma — 4,0—9,0), epurpounr —
3,96 - 102 (nopma — 3,5—5,0), remoryobin — 114
(nopma — 110—160) /a1, TpomGorTy — 131 - 10°
(ropma — 140—350), rpanynonutu — 48,4 (Hopma —
47—72) %, mimporut — 45,8 (Hopma — 19—37) %,
monoruta — 5,8 (Hopma — 3—11) %, [ITOE — 15
(ropma 17151 9ostoBikiB < 10) MM/To/I.

Sazanvnuil ananiz ceui (21.11.2018): rmoko3a —
BizmeyTHs (BimcyTHs); 6imipy6in — BigcyTHii (Big-
CyTHill), KeTOHU — BiAcyTHI (BiACYTHI), TUTOMA
Bara — 1,025 (mopma — 1,015—1,025), kpoB — Biz-
cyTHsI (€PUTPOIUTH BiACYTHI 200 TIOOAMHOKI B TIpe-
nmapati), kuciaotruictb — 7,0 (mopma — 4,8—7,4),
6iJIoK — BiacyTHIi (BigCyTHIN), HITPUTH — BiACYT-
Hi (BizcyTHi), neiikouuT — BigcyTHi (BigcyTHi a60
MTOO/INHOKI B TI0JTi 30pY).

BGioximiune docnioncenns (21.11.2018): saranpHuit
6ok — 88,6 (Hopma — 65—85) /71, 3araabHuil
6inipy6in — 9,3 (mopma — 3,4—20,5) MKMOJIb/1I,
Ginipy6in npsivmuii — 3,2 (Hopma — 0—5,12) MKMOJIB,/1,
6inipy6in Henpamuii — 6,1 (nopma — 3,4—15,4)
MKMOJIB/J1, Kpeatnnin — 89,3 (mopma — 62—115)
MKMOJIb/JI, TJII0OK03a — 4,5 (Hopma — 3,6—6,2)
MKMOJIb/J, ajaHiHaminoTpancdepaza — 36,6
(mopma — 0—40) On/n, acnapraraminorpancdepa-
3a — 56,9 (mopma — 0—40) On/m.

Koazynozpama (21.11.2018): nporpombiHOBuUit
ingexc — 85 (wopma — 80—110) %, dibpuHOreH —
242 (mopma — 200—400) Mr/m171, eTAHOTIOBHI TECT —
HeratuBHWiT (HeraTuBHU ), Gi6pun — 11 (Hopma —
10—20) r/x1, pibpuroren B — «+» (HopMa — Hera-
TUBHUI), "ac pekanpiudikaiii maasmu — 98
(mopma — 60—120) c.

Moxpomunns na kucromocmiiixi 6axmepii (KCb)
(22.11.2018): cruna — KCD ne Bugeni B 300 mo-
agax 3opy (Bizcytni); (23.11.2018): — KCb ne
BustBsieni y 300 mossax 30py (BiACyTHI).

Kynvmypanvre docnioncenns mixobaxmepiii my-
bepxyivosy (MBT) na winvrnomy cepedosuu:

e MokpoTtunHs: 22.11.2018 — HeraTuBHUN pe3yJib-
tat, 23.11.2018 — neraTuBHUI pe3yJIbTAaT;
* npomuBHi Boau 6poHxis: 21.11.2018 — HeraTus-

HUI pe3yJibrar.

GeneXpert MTB/RIF:

* mokporunus: 21.11.2018 — MTD ne BusBeno,

22.11.2018 — MTD He BusBIIeHO;
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CASE OF PRACTICE / BUIIAJIOK 3 ITPAKTVKU

Puc. 1. Kniniununit Bunapok. iucemivauis nereHb He3po3yminoro resesy

 omnepariitauii matepian (23.11.2018): — MBT ne

BUSIBJIEHO.

EKT (21.11.2018): Bomsraxx QRS — HOpMaThHUTA,
EBC — ne Bigxuiena, putM — CUHYCOBHI, 4acTOTa
CepIeBUX CKOPOUEHb Ha XBUIUHY — 57, AV mpoBis-
Hicts (PQ) — 0, 3minu B Miokap/i — MetabosriuHi.

Imynonoziuni docnioncenns (21.11.2018): HBs-
anTuren — HeratuBuuii, anti-HCV — nosutusnuii,
RW — nHeratuBHmii.

Dibpobponxockonis (21.11.2018): Tpaxesa ta
JOCTYIHI OrJisiiy OGpOHXHM 060X JIereHb TPOXi/IHi,
cim3oBa 6e3 3MiH. B30 3MuB i3 6porxiB. BucHoBOK:
Ennockomiumnol maTosorii He BUSBJICHO.

KT opeanie 2pyonoi nopoxcnunu (22.11.2018):
GijlarepaibHO B JIETEHSIX 3BEPXY 0 HU3Y IISTHKH
3HIKEHHsT TTHeBMAaTHU3allii 3a THIIOM <«MaTOBOTO
CKJIa» 9epPryIOThCS 3 HE3MIHEHOIO TKAHUHOTO JIETCHb,
BOTHHIA Kajbltudikarii. Tpaxes, rosoBHi 6pOHXI/I
mpoxifHi. BEyTpimuborpyani siMbaTUudHi By3/11 He
3MiHeHi. PiiuHa B 1JieBpasibHUX TOPOKHUHAX He
BusHauvaeTbest. Cepiie, cyanHn 6e3 0COOIUBOCTEN.
BucnuoBok: /luceminaiiist B 1ereHsIX HESICHOTO TeHe-
3y (ITHEBMOIIMCTHA THEBMOHIA?) (puc. 1).

Omnepamig (23.11.2018): BigeoTopakockoiiyHa
KpaiioBa pe3eKIlist S2 mpaBopyY.

IIpomorxon onepayii: TOPAaKOTIOPT YCTAHOBJIECHO B
IpaBy IJIEBPAJIbHY TIOPOKHUHY B 6-My Mixkpebep'i
110 L. axill. med. BisyasbpHo mieBpajibHa HOPOKHUHA
BisibHA. [[pyTuii TOPAKONOPT YCTAaHOBJIEHO B 4-My
Mizkpebep’i nio L. axill. post. TIpu orJisiii wiTKUX ypa-
JKEHD JIeTeHI He BUSABJIEHO, TOMY JIETEHIO Mij/IaHO
masbIarii. BugasieHo HagBHICTD YMCJICHHUX BOTHHIIL
y Bcix Bipminax. Haitindopmarnswint 3minm 3adik-
coBaHoO B cermenTi S2. [lapieTanpha Ta BiciiepanibHa
IJIeBpa Ha BChOMY TIPOTsI3i 6e3 MaToMOTIiuHNX 3MiH.
3a gonomoroio smuBaabHoro anapara Endo GIA
JIBOMa KaceTaMu 45 ITPOIINTO Ta BifCIYeHO IiISHKY
ypaskeHoi JereHi. KoHTpoJIb aepocTasdy Ta reMocTa-
3y. YCTaHOBJIEHO /1BA IPEHAKI B TIIEBPATBHY TIOPOK-
nuny. AcentnyHa moB’g3ka. /[penax 3a biomay.
3pa3Kky TKaHWHY JIeTeHi BiimpasieHi B maToMopdo-
JIOTIYHY Ta MiKpobGioJoriyny abopartopii.

ITamonozozicmonoziune OoCAiONceHns: Y TKaHUHI
JieTeHl BU3HAYAEThCS CBOEPIAHUH TPaHyIeMaTO3HII
3arnayibHuit mporiec. [TepeBakaioThb TiraHTOKJIITUHHI
IPaHyJIbOMU 3 HAsIBHICTIO B GaraTosiiepHUX KJIiTH-
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BUIIAJIOK 3 IIPAKTUKW / CASE OF PRACTICE

Puc. 2. MikpodoTtorpacia riraHTOKNITUHHUX rPaHYNbOM

BuAHO KinbKa riraHTOKNITUHHKX rPaHyAbOM, AIKI MiCTATb 3HAYHY KiNbKicTb
UYIKOPIAHMX YACTOYOK Pi3HOT hopMM, NepeBaXHO 3 6asodinbHUM
3abapBneHHAM pi3HOT iHTEHCUBHOCTI. Mix rpaHynboMamn — 3ananbHo-
KNiTUHHA THGINETPaLis 3 MiKpOKPOBOBUAMBAMU. 3a6apBNEHHSA reMaToK-
cuniHom i eo3nHom. X 100.

Hax Ta MO3aKJITUHHO KPUCTAJIB Ta HENPaBUJIbHOI
(hopMu pedoBUHU, HANIMOBIipHIlle, HEOPTAHIYHOL
npupoau (puc. 2). [panysrpboMu HETITKO KOHTYPO-
BaHi, YaCTKOBO OTOYEHI TPAHYIAMIHHOIO TKAHUHOTO,
3 MiHIMAJbHUM PO3BUTKOM CIIOJYYHOI TKAaHUHHU
HaBKOJ0 HUX. CIIOCTEPITAEThCS MEPUBACKY ISIPHUIN
XapakTep iXHbOI JIoKaJizallil. BusiBjieHo mooanHoKi
«crapi» (TyOepKy/ibo3Hi?) BOTHHUINA Ta BOTHHINA
HEKPOTH30BaHOI TKaHUHU 0e3 IXHbOr0 0OMEKEHHS
Ka3e03HOTO XapaKTepy.

TIpu nocaimkeHHi B IOJISPU30BAHOMY CBITJI Uy3KO-
PiZIHI 9aCTOUKM MAIOTh SICKpaBe CBITIHHSA (puc. 3).

3abapsaenns 3a Llinem—Hinbcenom: y HekpoTu-
30BaHill TKAHWHI BUABJIEHI YNCICHHI TUTIOBI TTAIY-
kononioni KCB 3 o3HakamMu MeIuKaMeHTO3HOTO
nmaToMopdo3sy.

BucHoBok: TiraHTok/jiTUHHA TpaHyJieMaTO3HA
MTHEBMOHISI Ha €K30TeHHY Pe4yoBHHY (ITHEBMOHISA
Yy;KOPIJIHUX T1T). BUCOKUI PU3UK peakTuBallii crie-
1iTHOro TYGEPKYIHO3HOTO 3AMAIBHOTO MPOIIECY.

Y micagonepaiiinuii mepiosi XBOpUil oTpUMaB
TaKe MeIMKaMEHTO3He JTIKyBaHHS: IUIIMTHOH, PO3YIH
arst in'ekmii 250 mr ammysa 2 mu, Ne 50 BHyT-
PIIITHBOM SI30BO BIIPOJIOBK 8 HIB, KETAHOB, PO3YNH
st in'extii 30 mr/mur ammya 1 mur, Ne 10 BHYyT-
PIITHBOM SI30BO BITPOJIOBK 8 JIHIB, TeBO(IOKCAINH,
posunH aist in'ekiii 0,5 % rmrstmka 100 mur, Ne 1
BHYTPINTHbOBEHHO BIIPOJIOBK 9 [HIB, TedTpiakCcoH,
MTOPOIIIOK /IS PO3YMHY AJs iH'ekmii 1 r duakow,
Ne 10 BHYTpITHbOBEHHO BIIPOIOBXK 8 JHIB.

[Tpusnaueno kKypc mpodisakTUKKU PErUuIuBY
TyOEpKyJIb03Yy: i30Hia3u, Tabaerkn 300 Mr mpoTsi-
rom 6 wmic.

OcTaToyHuil KJIiHIYHUI 11aTHO3 MPU BUITHCII:

Jlerenesa emO00JIisE UyKOPIAHOIO PEYOBUHOIO.
3aJUIIKOBI 3MiHY TiCJIS BUTIKYBAHHsI TYOEPKYIbO-

Puc. 3. flocnipKeHHA 4yKOpifHMX YACTOYOK Y NONAPU30-
BaHoMy CBiThi

(®parmeHT NereHeBoi TKAHWHM 3 FPaHybOMOIO Ta CyAMHOIO Ha Ti nepude-
pii (cTpinka). YacTouku YyKOpifHOT PEYOBUHN AEMOHCTPYIOTL ACKpPaBe
CBiTiHHA (6inoro konbopy). X 100.

3y JieTeHb y BUTJISA/I MIIJIBHUX BOTHUII 1 TIJIEBPasib-
HUX HAlTapyBaHb.

Kniniunuin Bunagok N2 2

Xeopuii H., 1979 poxy mapoxkenus. [TepebyBan
HaJIiKyBaHHi B Xipypriunomy Bijytisienni 3 08.04.2021
10 28.05.2021 p. Ha MmomeHT rocrmiTasmisartiii ckap-
JKMBCSI HA BTOMJIIOBAHICTb, OL/Ib Y TPY/IHIM KJIITII],
CYXUH KallleJsib, 33IUTIKY TTpU (DisuIHOMY HaBaHTa-
JKEHHi, HIYHY TiTJIUBICTD.

3i catiB xBoporo, B rpyani 2020 p. 6yB Hampasie-
HUI Ha KOHCyJbTalliio B HamioHaabHUI iHCTUTYT
dbrusiaTpii i myapmonosiorii imeni M. I AnoBcbKOTO
HAMH VYkpainu 3 npuBoay IuCceMiHOBAHOTO TIPO-
1ecy JiereHb HeBU3HaueHoi etiogiorii. [Tonepenniit
JiarHO3 — capKoino3 JereHb. OTPUMYBaB TepaIio
MeZIPOJIOM TIPOTSATOM 2 Mic. Ha Ti1i JikyBaHHs cmo-
crepirajacs HeraTUBHA AUHAMIKa.

Anamnes aocumms: BlJI-indexiiss BcTanosena
npu rocmitasnizaiii B Hamionanbauii incTUTy T PTH-
siaTpii 1 myabpmonoiorii imeni D.I. dHoBCBHKOTO
HAMH ¥Yxpainn. Indexmiitauii rematut C 3 2016 p.
Kypus 20 mauka-pokiB. AJIKOTOJIEM He 3JI0BKUBAB.
Hapkotuku me mpobyBaB (3i cJiB maiienta).
[Ipodecifinnx mKigIUBOCTEH He MaB. Y MiCIIIX
1o36aBJieHHsI BOJIi He OYB.

Jlani 06’exmuenozo obcmexcenns: Bymosa Tina
HopMocTeHiuHa. CBifomicTs gcHa. [lIkipa TinecHo-
ro KOJIbOPY, CcJu30Bi poskesi. IlaTtosoriuni 3mMiHu
ITKIpY Ta CJAU30BUX BiCyTHI. Bosoricts nocTaTH,
esactuydHicTb 30epesxena. [TigmkipHa ;KupoBa KJiT-
KOBMHA PO3BMHEHA socTaTHbo. [lepudepuyni Hao-
paku BigcytHi. Kictkosa cucrema ta cyriobu 6es
nedopmartiii, Hebooui. M’s30Ba cucreMa po3BuHe-
Ha gocraTHbo. I1lusg 3Buyaiinoi hopmu, muTonoio-
Ha 3as03a He 30iibineHa. JliMmparnynuii amapar:
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nepudepudti giMbOBY3IN He 301/IbIIeH], PyXJIUBI,
MSIKO-esIacThuHi, 6e300uticHi. 3iB, IJIOTKOBE KiJlb-
e — 6e3 ocobmBocTeit (B Hopwmi). Oruis Ta maib-
Tarist MpucepIieBol AIISTHKN — BEPXiBKOBUI TOII-
TOBX y 5-My MixkpeGepi. Ayckynbrailis cepis —
TOHU cepilst 3By4Hi, purmiuni. Dopma rpyaHoi
KJITKA — cuMeTpuyHa. TUI JuxanHs — 4yepeBHUH,
YUCJIO IUXaJbHUX PyXiB 22 Ha xBununy. [lepkycisa
JIeTEHb TIPaBOPYY Ta JIBOPYY: JIeTEHEBUI TOH.
AyckyJbraitisi JjereHb — auxaHHs 3 000X OOKiB
xoperke. [Toposknuna pora, si3uk unctuii. @opma
KMBOTA, HoOro o6Bij 3BuyaiiHi. YepeBHUN mpec
M saxuii. [lagpnaris opraniB uepeBHOT TOPOKHUHU —
nebooua, xusiT Makuit. CedocraTeBa cucremMa —
cunzgipom IlacrepHaribkoro HeraTuBHUM. Peakiiig
3iHMIIb XKBaBa, CUMeTpryHa. Uy TIMBICTD He TTopyTIIe-
Ha, cuMeTpuyHa. [lepmorpadism uepBonmii. Mizioso-
riyHi pedyiekcu He 3MiHEHI, TATOJIOTIYHI He BUSBJICHI.

Koiniunumii giarno3 npu rocmirasaiii: /[Bobiuma
nuceminaris gerenb. BIJI-iadexiris.

PeayabraTti 00CTeKEeHH. 3a2aNbHULL AHALLS KPO-
61 3 neixoyumapnoro opmyaoro (09.04.2021): neii-
komutu — 6,4 - 10° (mopma — 4,0—9,0), epurporu-
™ — 4,04 - 1022 (mopma — 3,5—5,0), remornobin —
130 (nopma — 110—160) r/u1, rpanymaornutu — 61,5
(mopma — 47—72) %, nimbonutn — 33,2 (HopMa —
19—37) %, monorut — 5,3 (nopma — 3—11) %,
HIOE — 11 (mopma s gyonosikiB < 10) MM/TOzI.

3azanvnuii ananiz ceui (09.04.2021): riaroxosa —
BizcyTHst (BiacyTHst), OinipyOiH — HeraTWBHMIA
(BimcyTHIlT), KETOHW — BifICYTHI (BiZICYyTHI ), TUTOMA
Bara — 1,015 (mopma — 1,015—1,025), kpoB — epur-
POIUTH BificyTHI a0 MOOAMHOKI y mperapati (Biz-
cyTHs1), 6IJIOK — BiJACYTHIN (BiACyTHIiT), HITpUTH —
BigcyTHi (BigcyTHi), JefiKouuTH — BigcyTHI a6o
MIOOJIMHOKI B TI0JIi 30pY (BiACYTHI).

EKT (10.04.2021): Bomsraxxk QRS — 3HMKEHNI],
EBC — He Bigxunena, put™M — CUHYCOBUM, 4aCTOTA
CepIeBUX CKopodenb Ha xpuauny — 109, AV mpo-
BimHicTh (PQ) — 0, 03HAKM TTepeBAaHTAKEHHS TTPABO-
TO TIepeicep/ist, 3MilN B MiOKapai — AUCTPOdivHi.

Dibpobponxockonis (12.04.2021): Tpaxes Ta
JNOCTYIHI oryistgy OpoHXH 000X JIeTeHb MPOXijHi,
mdysHa rirepemist cim30Bo1 OpoHxiB. Basto 3mus
3 Oponxis. BucHosok: J{Bo6iunuii 6ponxir II cryme-
HsI 3altajieHHsl.

KT opeanis zpyonoi noposcnunu (12.04.2021): na
cepii KT-3pisiB GisaTepaabHO B JIereHs1X CyOTOTab-
HO Bi3yasIi3yloThCs YNCIEHHI ApiOHI BOTHUIIA, PO3-
MipoM Biz 1 10 3 MM, JloKasi30BaHi Ha TJI TiacHIe-
HOTO 71echOPMOBAHOTO JIETEHEBOTO MAJIOHKA, 3 Ha-
SIBHICTIO OOMEKEHHX JIJISTHOK OYJIbO3HOTO 3y TTSL.
[ToposkHUHM JECTPYKIIii He BU3HAYaAIlOThCs. Tpaxes
Ta BeJIMKI OpOHXHU MPOXiaHi. Y cepenocTutni 3611b-
meni JiMpaTUdIHi By3JH MapaTpaxeaabHoi TPYIH
cripaBa 10 11 mm, 6idypraniiinoi rpynu — 10 14 M.

= =S -
Puc. 4. KT. MHOXUWHHi api6HOBOrHMWEBT TiHi

Ceplie 3BUYAITHOTO TIOJIOKEHHS, PO3MipiB i KOHMDI-
rypartii. MaricrpaibHi cyanau 6e3 1edeKTiB HaloB-
HeHHA. BisbHa pifivHa B TJIEBPAJIbHIN MOPOKHUHI
He BU3HAUAETHCI. M'SIKi TKAaHWHU TPYAHOI KIITKU
6e3 ocobmBocTeil. KicTKOBUX 1 1€CTPYKTUBHUX 3MiH
Ha piBHI BidyaJsizarlii He BugBaeHo. Opranu cepesio-
crinis 6e3 ocobauBocTeil. B akenngapuux ginsgHkax
36isbIiieHi JTiMGbaTUdHi By3/1 He BUSHAYAIOTHCSI.

BucnoBok: KT-o3naku auceminoBatoro tybep-
KyJ1b03y JereHb (MimiapHa (opma). BHyTpimHbO-
rpyaHa JgimdazneHonaTisa. Janux momo TpoMboeM-
6ouii terereBoi aprepii Hemae (puc. 4).

Inynoxpomamoepaiune docrioncenis weUOKUM
mecmom (npoghimecm) (09.04.2021): anrturina o
HCV — nosutusnuii, anturisa go BIJI — mamnpa-
BUTH Ha 00OCTEKEHHS.

Inynonoziuni docnioncenns (10.04.2021): HBs-
anturen — HeratusHuit, anti-HCV — nosutusumii,
RW — meratusumii, HIV 1/2 — nanpaButu Ha
I00OCTeKeHH.

Ipyma xposi 3a cucremoio ABO — B(III), pesyc-
(akTOp — HETaTUBHMUII.

Moxpomunns na KCb (09.04.2021): GenXpert
MTB/Rif Ultra — HeraTuBHMII, MOKPOTHHHS Ha
KCbB — KCb ue Bugsmeni B 300 mossx 3opy (Biz-
CYTHI).
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Kynvmypanone docrioncenms MBT na winvromy
cepedosuui:

* omnepamiiinuii Mmatepian (14.04.2021): pesyabrar

HEeTraTUBHUI.

Jocridocenns na mybepkyivos na pioxomy cepedo-
suwi (BACTEC 960) omepamnifinuii matepian
(14.04.2021): MBT e BusBeHi.

Baxmepionoziune docrioyncenns na 6mopunny
¢aopy (onepariitnuii marepian) 14.04.2021: pocty
MiKpOGhJIOPH HE BUIBJIEHO.

Hagpui mokasaHHs aas mpoBegenns Oiorcii
JIeTeHb [T BepudiKailii 1iarHo3Yy.

Onepauis (14.04.2021). BimeoTtopakockomiuna
KpaiioBa pe3ekisa S4, S9 mpaBopyy.

ITamonozozicmonoziune docnioxcenns: y JereHeBiit
MapPEeHXiMi BU3HAYAETHCS XPOHIYHUN TPOTYKTUBHUI
rpaHyJieMaTO3HUH 3anajbHuii mpoiiec. HasBHi yuc-
JIEHHi, TIeEPEBA;KHO cepe/IHIX POo3MipiB, MaKpodaraabHi
rpaHyJbOMU. Y HUX IepeBakaloTh OGaraTosiiepHi
KJITUHU <«4y;KOPIIHOTO Tijla», y BMicTi OaraThox
TaKMX KJIITUH BU3HAUAIOTHCS Yy>KOPiZHI 4aCTOUKHU
HEpPO3YMHHOI PEYOBUHM, MOKJITMBO, HABITh /IBOX Pi3-
HUX PEYOBUH Yepes ixHe 3abapsienns. [pioHi Kposo-
BUJINBH, CKYITUeHHS cuepodariB y IpoCBiTaxX aib-
Beost. TToOAMHOKI TpaHyJIbOMKH OTOYEHI CIaOKUME
PO3POCTAHHAMU ITyXKOI CIOJYYHOI TKAHUHU.

MopdogoriuHnx 03HaK capKoigo3y i TyOepKy-
JIbO3Y HEMAE.

BuchHoBok: XponiuHa acripaiiiiia TTHEBMOHid
(mapkomana?).

Konduikry inrepeciB Hemae.

XBOpomy Tpu3HaYeHO MPOMITaKTUKY TyOEpKy-
ap03y — i3onizua 0,3 r 1 pas Ha 700y TPOTATOM
6 mic, TpodiaKTUKY OMMOPTYHICTUIHUX iH(MEKITiT —
KO-TpimMakco3o 480 Mr aBi Tabserku Ha 100Yy.
JlikyBamnnsa BlJI-indexrtii 3a cxemoro: TDF + 3TC +
+ DTG.

Pexomendauii: peKOMEHZIOBAHO CIIOCTEPEKEHHSI
iH(peKITioHicTa 3a MicIieM TTPOKMBAHHS.

OcraTtoyHuii KIiHIYHUI [iaTHO3 TPH BHITUCIIL:
B20. JlereneBa eMOOJIis1 4yKOPIAHOIO PEYOBHHOIO.

BucHoBKuU

ITpu 06CTEKEHHI XBOPUX i3 AMCEMiHOBAHUMIE ITPO-
IecaMu B Jierensx i3 rpyn pusuky (BlJI-indikosami,
CTIOKMBAYi iH EKIIITHIX HAPKOTUKIB, XBOPI, SIKi ITepe-
OyBalOTh Ha 3aMiCHil Teparrii ) HeOOXiIHO BpaxyBaTH
MOJKJIUBICTh PO3BUTKY JIETEHEBUX 3MiH y Pe3yJIbTaTi
BHYTPIIITHPOBEHHOTO BBEICHHS TabJIeTOBAHNX (hOPM
HApKOTUYHUX pedoBuH. OcoOMBY yBary Ha erarri
JqudepeHIinHol IarHOCTUKHA CJIiJT TIPUIITUTHA BiJl-
CYTHOCTI IMHAMIKHN KJIIHIKO-PEHTTEHOJIOTTYHOI Kap-
TUHU HA TJIi TOTIePeIHbOTO JiKyBaHH4. [[puHnnmoBo
Ba)KJIMBUM Y JIIarHOCTUIII €T JIeTeHEeBOI 11aTOJIOTii €
TAKOK BCTAHOBJIEHHSI Ta 3'SICYBaHHS aHAMHE3Y —
HEO/IHOPA30BOTO BHYTPINTHbOBEHHOTO BBE/IEHHS
MIperapariB /1T OPATbHOTO 3ACTOCYBAHHS, OCKIIBKI
OLIBLIICTD MAIIEHTIB CXUJIbHI IPUXOBYBATH I1i BiJ0-
mocti. CBoeuacHe oTprMaHHst 6ioTciiiHOTO Marepi-
aJy JieTeHb 71t MOPhOIOTIYHOTO JIOCTI/KEHHS 1a€
3MOTY BCTAHOBUTHU ITPABUJIBHUI IarHO3.

Vuacrp aBropis: KoHuenis i ausaiin gocimkenns — O.J1. Hikomaesa, I.B. Jlickina; 36ip matepiany — O.Jl. Hikonaesa, L.B. Jlickina,
JILM. 3ara6a; nanmcants Ta penarysans rekery — O./[. Hikonmaesa, 1.B. Jlickina.

Ernyni aciexkru. Bei niporietypu, siki BUKOHYBAIUCh B IOCJI/PKEHHSIX i3 3alydeHHsIM MAIieHTiB, Oy/n y BiAnoBigHoCTI 3 Terbeinebkoio
nekaapaitieio 1964 p. 3 monpaskamu. J{ocaizKertst mpoiiio posrisy ta cxpaneno Komiterom 3 ernkn. IlamienTtu, ski Gpain ydacts y
JOCITIKEeHHsIX, OyJin poindopmoBani Ta mijmicany Bianosiany dopmy Inbopmariiinoi sroau narienra.
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Disseminated Granulomatous Lung Disease in Patients
with Intravenous Drug Use: Clinical and Morphological Features

Pulmonary dissemination syndrome is a radiological syndrome characterised by the development of
multiple focal opacities and/or an increase and reticular deformation of the lung pattern, often bilaterally.
It can occur in the development of various pathological processes, with over 200 different lung diseases
associated with its development.

Key components of differential diagnosis include a thorough study of the patient’s history, evaluation of
clinical symptoms, radiological imaging and the dynamics of the process during observation, laboratory
indicators and spirometry data. If a diagnosis cannot be established, it is appropriate to perform
transbronchial lung biopsy or video thoracoscopy with biopsy of the most affected lung areas.

This paper presents current data on the development of a rare variant of disseminated granulomatous
process in the lungs, which can occur in drug-dependent individuals who intravenously inject solutions or
suspensions of drugs originally manufactured in tablet form and intended for oral use. Literary data and
personal observations from practice are provided. Typically, such patients do not have specific complaints
or clinical signs, and their laboratory indicators are also non-specific. Radiologically, a disseminated process
in the lungs is diagnosed. The main diagnostic measure in such cases is surgical lung biopsy followed by
morphological examination. Histological descriptions of peculiar changes in lung tissue and useful
additional studies for differential diagnosis are presented. Two cases are detailed, one of which involved a
combination of morphological signs of past tuberculosis with manifestations of another giant cell
granulomatous process.

It is crucial in the diagnosis of this pulmonary pathology to establish and clarify the history—repeated
intravenous administration of drugs intended for oral use, as most patients tend to conceal this information.

Keywords: pulmonary granulomatosis, addiction, clinic and diagnostics.
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Mycobacterium Tuberculosis Resistance —
Stages of Drug Resistance Formation (Review)

The review contains an analysis of the latest research on molecular genetic aspects of the formation of
resistance in tuberculosis patients to avoid it during use of modern treatment programs.

Objective — to assess the situation with the evolution of resistance of Mycobacteria tuberculosis and the
stages of drug resistance development using materials from available databases.

Materials and methods. The research has been completed for the period from 2014 to 2024. The next stage
with the establishment of a systemic topological and metric computer analysis of the results allowed us to see
the most informative sections of the research topic that are clearly associated with the formation mechanisms
of drug-resistance in pulmonary tuberculosis. The most complete database of available literary sources was
obtained (about 50 out of 502 analyzed arrays).

Results and discussion. Ukraine is among the thirty countries with a high burden of tuberculosis with
multiple drug resistance (MDR-TB). The main threat to the effectiveness of tuberculosis treatment in
Ukraine is late detection of the disease and determining the sensitivity of the pathogen, which is the main
prerequisite for prescribing adequate treatment. The situation with MDR-TB in Ukraine remains difficult in
the conditions of war against the background of the COVID-19 pandemic. Thus, the total number of such
cases for 2023 was 1,955 patients, of which 1,326 were new cases. The number of cases of tuberculosis with
extended resistance (XDR-TB) was 228, of which 136 patients were diagnosed for the first time.

Conclusions. The question of studying the genetic aspects of the formation of drug resistance of
M. tuberculosis with the determination of the role of polymorphic variants of genes encoding xenobiotic
metabolism systems in tuberculosis infection remains relevant to understand the mechanisms of interaction in
the process of implementing hereditary information at the holistic level of the organism in order to increase
the effectiveness of treatment and prevent the formation of resistance.

Keywords
Mycobacterium tuberculosis, resistance, molecular-genetic aspects, multiple drug-resistant tuberculosis.

in resistant forms of TB both among adults and
children [2, 17, 34].
The most sensitive indicator of the state of the

’ I Yuberculosis continues to be one of the most
urgent medical and social problems in the
world in the 21+ century, including in Ukraine. To

this day, there is not a single country in the world
where the problem of overcoming tuberculosis (TB)
has been solved. The situation with TB in Ukraine
remains difficult and, even, prognostically unfavo-
rable due to the increase in the total number of
cases. Thus, the incidence was: 2023 — 48.4 per
100,000 population; 2022 — 45.7 %,; the increase
was +7.3 % against the background of an increase

epidemiological situation is the incidence rate of TB
in children [14]. At the same time, the test of growth
of morbidity in children is higher than in adults [2].
The TB rate among children aged 0—14 was 10.4
per 100,000 children (639 cases, which is 3.2 % of
the total number of registered TB cases in 2023),
which is 40.5% more than in 2022 (7.4 per
100,000 children). The increase in the incidence of

© 2024 Asmopu. Ony6nikosaHo Ha ymosax niyeHsii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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TB among children aged 0—14 years in 2023 is
closely related to the worsening of the epidemic
situation among adults. The TB incidence rate
among adolescents (15—17 years) increased by
55.3 % — from 10.3 to 16.0 per 100,000 people of
the corresponding age group (196 cases in 2023 vs
127 in 2022) [22, 26].

The incidence of active TB in combination with
the disease caused by the human immunodeficiency
virus has increased by 5.1 % compared to 2022 and
is 8.2 per 100,000 people (3,350 cases of TB/HIV
in 2023 vs 3,191 in 2022) [48].

Ukraine is among the thirty countries with a high
burden of multidrug-resistant tuberculosis (MDR-TB).
The main threat to the effectiveness of treatment TB
in Ukraine is late detection of the disease and deter-
mining the sensitivity of the pathogen, which is the
main prerequisite for prescribing adequate treatment.
Generalized forms of TB and cases of MDR-TB are
the most difficult in this regard [4, 35].

In the conditions of an epidemic of drug-resis-
tance, only the detection of TB, even with labora-
tory confirmation of the diagnosis, is not enough to
start treatment. Effective treatment is possible only
if the complete resistance profile of the pathogen
isolated from the patient is identified [20, 45].
Therefore, the examination for the purpose of pre-
scribing adequate treatment takes time, which
depends on the regional features of the organization
of anti-tuberculosis care for the population on the
one hand, and on the other hand, on how quickly the
patient will go through all the stages of diagnosis.

Considering all the above the purpose of review
was to assess the situation regarding the evolution
of resistance of M. tuberculosis and the stages of the
formation of drug resistance based on the materials
of available databases.

Materials and methods

The research was carried out in the period from
December 2014 to January 2024. A search was per-
formed using key words: pulmonary TB, resistance,
mechanism of formation of multiple drug resistance,
immunopathogenesis of TB, etiotropic treatment.
Digital access to the following full-text and abstract
databases was used as the main source of research:
EBSCO single information base package; the world’s
largest single abstract database and scientometric
platform Scopus; freely available Google search
engine Scholar; MEDLINE with Full text;
MEDLINE complete; Dyna Med plus; EBSCO
eBooks Clinical Collection; abstract scientometric
database of scientific publications of the Web project
of Knowledge of the Thomson company Reuters —
Web of Science Core Collection WoS (CC); statis-
tical data of the Ministry of Health of Ukraine and

the Center for Public Health; SCIE (Science
Citation Index Expanded); SSCI (Social Science
Citation Index); online database of the National
Scientific Medical Library of Ukraine; AHCI
(Artand Humanities Citation Index).

The next stage, with the use of system topological
and metric computer analysis of the obtained data,
made it possible to highlight the most informative
rubrics for the selected research topic, which are
clearly associated with the formation of drug-re-
sistance in pulmonary TB. As a result, the most
complete database of available literary sources was
obtained (about 50 out of 502 analyzed arrays).

Results and discussion

In addition to the usual varieties of tuberculosis
infection (M. tuberculosis), mutant forms of M. tu-
berculosis (MTB), which are resistant to the action
of many basic antimycobacterial drugs (AMDs), are
rapidly spreading in the world: MDR-TB and tuber-
culosis with extended resistance (XDR-TB). Accor-
ding to WHO estimates, about 500 thousand
inhabitants of the planet are infected with MDR-TB,
in which standard therapy is ineffective, and XDR-TB,
as experts [8, 46] note, is resistant to almost all drugs
known today and has the highest mortality rate
among people of working age — 85 %. The average
life expectancy of ineffectively treated patients is
2.9 years. The probability of successful treatment
decreases with the emergence of new resistant
strains of MTB with total resistance [28]. According
to WHO data, in Ukraine, 16 % of patients diag-
nosed with TB for the first time (from 5 % in western
regions to 16 % in eastern regions) have MDR-TB,
and 44 % of patients with relapse of the disease [10].

State of MDR-TB in Ukraine during war against
the background of the COVID-19 pandemic re-
mains difficult. So, the total number of such cases
in 2023 was 1,955 patients, of which 1,326 were new
cases. The number of cases of TB with extended
resistance XDR-TB was 228, of which 136 patients
were diagnosed for the first time [19]. One of the
main problems of control TB in Ukraine is low treat-
ment effectiveness. The effectiveness of treatment
of all cases of TB in the 2017 cohort was 76 % against
the world average of 85 % [12, 18]. Regularly severe
and multidrug-resistant forms of the disease make
the biggest contribution to the low national average.
Thus, the effectiveness of the treatment of MDR-TB
in Ukraine remains at one of the lowest levels in the
world: as of 2019, only in India, Indonesia, Mozam-
bique and Ukraine, the effectiveness of treatment
was less than 50 % [31].

The set of MTB strains circulating in the popula-
tion is characterized by significant variability with
the presence of high-virulence and low-virulence
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strains grouped into different families based on
genetic features. Modern MTB strains are charac-
terized by the absence of the possibility of horizon-
tal gene transfer, but today there are studies that
have shown the presence of rare gene recombina-
tions [32]. Evolution of M. tuberculosis complex is
carried out, in most cases, by deletions and duplica-
tions, which causes clonal pattern of evolution of
the causative agent and in combination with the
absence of recombination can be the cause of the
pathogenetic features of the course of individual
strains. Genetically different strains of MTB stimu-
late different immune responses (due to the pre-
dominance of concentrations of certain cytokines),
which determine not only the difference in patho-
genesis, but also in the clinical manifestations of the
disease. In general, as recognized by most resear-
chers, the pathogenicity of MTB depends on their
ability to survive in macrophages, which captured
them and induced a delayed-type hypersensitivity
immune response [6, 37].

In Ukraine, the main role in the etiology and
epidemiology of TB is played by M. tuberculosis
(over 90 % of cases), much less often by M. bovis
(3—5 %). These two species are the main causative
agents of diseases.

The results of the first national epidemiological
study in Ukraine on the drug resistance of the TB
pathogen (DRS) in 2013—2014 revealed the follo-
wing genotypes of TB strains:

* Beijing (50.2 %);

» Euro-American Superlineage (16.8 %);

* LAM (14.9 %);

« Ural (9.6 %);

* Haarlem (8.11 %);

* S-type (0.3 %);

* nd (0.2 %).

In most regions of the world, M. tuberculosis of
the Beijing family is currently gaining significant
distribution. The main negative characteristic of the
Beijing family is their ability to form drug-resistance
quickly, compared to other families [3]. In a number
of studies, it has been shown that MTB of the W-Bei-
jing family have copper-resistant strains, and the
growth rate in culture is even higher than that of
susceptible ones [9]. In general, Beijing strains
have 41 specific single nucleotide polymorphisms
(SNPs), including those in genes involved in the
processes of replication, repair, and recombination
and having a potential impact on the evolution and
adaptation of representatives of this genetic line [1].

M. africanum causes tuberculous lesions in the
inhabitants of Africa. When infected with the bovi-
ne type of MBT, extrapulmonary forms of TB
develop: lymph nodes, bones and joints, genitouri-
nary system, meninges. MTB of human and bovine

types can cause TB not only in humans, but also in
cattle, goats, pigs, and less often in horses, dogs, and
cats. Almost all vertebrates are affected by TB.
Along with the typical pathogenic types of MTB
(M. tuberculosis, M. bovis), conditionally patho-
genic atypical mycobacteria were isolated and stuied.
Under certain conditions, especially when immunity
is reduced, diseases similar to TB can develop in
humans, which are united by the concept of myco-
bacteriosis. They differ from the causative agents of
TB in the appearance of colonies, growth rate and
drug susceptibility to anti-tuberculosis drugs [25].

An important place in epidemiological studies is
the study of a person’s susceptibility to TB infection.
A person has a strong natural resistance to TB.
Resistance is not the same throughout life, and the
incidence of TB is affected by gender, age, con-
comitant diseases, living conditions, etc. It has been
shown that there is a genetically determined resis-
tance to TB. The connection of species resistance
with immune response genes and the main HLA
histocompatibility complex has been proven. A per-
son may be prone to TB if HLA antigens such as
DR2, B7, B14 are present on peripheral blood leu-
kocytes [16].

In the study of the evolution of the pathomor-
phosis of TB of the lungs and, in particular, the
formation of drug-resistance, one of the tasks is to
study the polymorphism of known candidate genes,
as well as the search for new genes which protein
products are involved in the pathogenetic mecha-
nisms of the development of the disease [33].

To track the spread of TB infection in economi-
cally developed countries, the method of genotyping
the TB pathogen has been introduced. This was
facilitated by the discovery of polymorphic repeating
regions in the nucleotide chain in M. tuberculosis
DNA. This made it possible to study «molecular
fingerprints» — the genotype of the TB pathogen
[42]. In connection with the above, active research
and study, today, requires the question of molecular
genetic aspects of the formation of resistance of MTB.

It was shown that the features of the immune
reaction in resistant TB are high but rapid expression
of TNF-a and inducible isoforms enzyme synthe-
tases nitric oxide (iNOS), which indicates the effec-
tive activation of macrophages at the early stage of
MTB infection. In turn, interferon-y (IFN-y) in
macrophages, activated and natural T-killers induce
genes which protein products are able to destroy
MTB. However, in most cases with MDR-TB, IFN-y
is produced late and weakly, which indicates the
benefit of rapid inactivation of macrophages that
stimulate the Th1-subtype of lymphocytes. Thus, the
activation of Th1 lymphocytes is not effective enough
to stop the reproduction of mycobacteria [36].
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The expression of almost 527 genes (15 % of the
total number examined) was detected in different
strains of M. tuberculosis. The insertion sequence
IS6110, belonging to IS3 transposons, is a sequence
widely used as a genetic marker as it is specific for
M. tuberculosis strains [5, 15]. Laboratory studies
have shown that the emergence of resistance in
M. tuberculosis is associated with nucleotide changes
(mutations) in genes that encode various enzymes
that directly interact with drugs. For example, muta-
tions of the 7po gene, which encodes the B-subunit
of RNA polymerase in 96 % of cases, lead to the
formation of M. tuberculosis resistance to rifampicin.
Mutations in the kat gene lead to the substitution
of individual amino acids in the enzymes catalase
and peroxidase, which are responsible for the forma-
tion of antioxidant protection during the develop-
ment of inflammatory oxidative stress. Nucleotide
changes in the regulatory and adjacent coding
regions of the locus ink are associated with resistance
of individual MTB strains to isoniazid. Resistance
of M. tuberculosis to streptomycin (in 86 % of our
TB patients) is associated with a mutation in the
rps gene, which encodes S12 mitochondrial protein,
or with nucleotide changes in the 77s gene, which
encodes 16S RNA [21, 43].

The antigenic (AG) composition of altered forms
of MTB is simplified with the loss of at least 33.3—
37.5 % of AG associated, in most cases, with the cell
wall. Some researchers have shown that modified
MTB induce the synthesis of antibodies more weak.
Probably, these features make it possible to avoid
the control of the immune system and create pre-
requisites for the persistence of MTB in the body.
The transformation of MTB into acid-resistant
forms is accompanied by a decrease in the concentra-
tion of AG in the cell, a simplification of the anti-
genic composition with the preservation of no more
than 62.6—66.7 % of AG, including those specific
for the M. bovis — M. tuberculosis complex [44].

According to a number of researchers [5, 24, 41],
TB, like other infections, is characterized by a cyclic
course, which is associated with a certain frequency
of reproduction, the degree of virulence and changes
in the immunity of the population. In the period of
minimum solar activity, morbidity and mortality
from TB decreases, which is associated with the
influence of solar activity on both humans and MBT
(cosmoheliophysical factors, in particular, the
11-year cycle of TB infection activity) [5].

To date, it has been proven that the development
of the TB process depends on a number of medico-
biological and social factors [27]. The emergence of
resistance to antituberculosis drugs is a natural
phenomenon, a basic biological law, an expression
of the adaptation of species to the environment.

The analysis of literary sources allows us to assert
[23, 30, 38] that there is a whole galaxy of theories
regarding the formation and essence of drug resis-
tance of MBT.

The theory of adaptation suggests changes in the
properties of a microorganism that are adequate to
changes in the environment. According to this
theory, the development of drug resistance of MTB
is considered to be a manifestation of one of the
forms of bacterial cell variability under the influence
of chemical drugs [41]. That is, the emergence of
MTB resistance to anti-TB drugs is caused by the
treatment itself, since the population ratio of sus-
ceptible and resistant forms of MTB is 90 % suscep-
tible and 10 % resistant, but in the course of treat-
ment, in the case of choosing the wrong chemo-
therapy regimen, a significant number of susceptible
MTB die, as a result of which the ratio is violated
in the microbial population, and the number of
resistant MTB exceeds that of sensitive ones.

According to the theory of spontaneous muta-
tions [29], there are resistant mutants in the MTB
population. At the same time, anti-TB drugs can
play the role of a factor in the further selection of
resistant species, or, according to some researchers,
mutants. However, the high frequency of spontane-
ous mutagenesis cannot always be explained by the
speed of the spread of mutations, which contributes
to the development of resistance of pathogens to
anti-TB drugs.

Numerical studies indicate the possibility of
genetic translocation of mutant genes from one cell
to another and even intergeneric exchange of
genetic information. This way of spreading genetic
information is described for bacteria, but for
M. tuberculosis and some substrains of E. coli, only
indirect signs of intergeneric transmission of genes
encoding drug resistance have been identified [39].

Some foreign researchers claim that the reason
for the emergence and spread of drug-resistant
strains is the natural biochemical and genetic
mechanisms of bacterial cell life, discuss ways of
spreading genetic information that leads to the
development of MTB resistance [47]. Of the 3.8—
4.2 thousand MTB genes, more than half ensure the
synthesis of the cell wall and, under adverse condi-
tions, change its structure and transfer metabolic
processes to redundant pathways. This, in most
cases, explains the existence of morphologically
changed forms of MTB, which are considered as
regular stages of the life cycle.

The results of the analysis of a number of studies
[14, 19, 38] suggest that the transformation of the
shape and structure of the cell wall is accompanied
by changes in the antigenic composition, which were
observed during the immunoluminescent indication
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of L-forms of MTB. With the help of tuberculin,
made from L-forms of M. bouis, significantly more
animals with latent TB infection were found, than
in the case of using the drug from the «bacillary»
strain. Probably, the persistence of changed (trans-
formed) forms of MTB induces an immune response
that differs from the response to the antigen complex
of the Koch bacillus, although significance of differ-
ence in their antigenic composition is actually
unknown.

One of the important types of MTB variability is
the formation of L-forms [42]. L-forms are chara-
cterized by a reduced level of metabolism, weakened
virulence. Remaining viable, they can stay in the
body for a long time and induce anti-tuberculosis
immunity. L-forms differ in pronounced functional
and morphological changes. It was found that the
transformation of MTB into L-forms is enhanced
with long-term use of antimycobacterial therapy
and other factors that disrupt their growth and
reproduction, cell membrane formation [1, 41].
It has been found that in the sputum of «non-ba-
cillar» patients with destructive forms of TB,
L-forms of MTB can be found, which can reverse
(modify) into a rod-shaped variant, thereby causing
the reactivation of the TB process. Therefore, abacil-
lation of the caverns of such patients does not mean
their sterilization in terms of MTB.

New discoveries in the genetics of TB are due to
the variety of properties of this microorganism,
which is determined by its chromosome [18, 23].
Genome of M. tuberculosis complex is very conserva-
tive. Its representatives have DNA homologies in
the range of 85—100 %, while the DNA of other
representatives of this genus is homologous to
M. tuberculosis only in the range of 5—29 %. The
genome of M. tuberculosis is smaller than that of
other mycobacteria. In the classical pathogen of
human TB, M. tuberculosis, more genes than M. afri-
canum and M. bovis, which lost part of the genetic
material during evolution [20].

In 1998, the nucleotide sequence of the chromo-
some of the H37Rv M. tuberculosis strain was pub-
lished, which is a museum «classic» strain. Chromo-
somes are toroidal structures — more than 4,000 genes
encoding proteins, plus 60 encoding functional com-
ponents of RNA: a unique ribosomal RNA operon,
10Sa RNA, which participates in the degradation of
proteins with atypical matrix RNA, 45 transport
RNAs (tRNAs), about 100 lipoproteins [19].

A feature of the genome of M. tuberculosis complex
is a large number of repeated DNA sequences.
M. tuberculosis H37Rv chromosome has up to
56 copies of IS-elements, which provide DNA poly-
morphism of MTB (this feature is used in PCR
diagnostics). Most of them, with the exception of

the 1S6110 element, are unchanged. As a rule, 5 to
20 copies of IS6110 are present in the chromosomes
of different MTB strains, but there are strains that
do not have this element. Differences in the number
of copies and localization on the chromosome of
these genetic elements are used to differentiate MTB
strains in molecular epidemiology.

The most advanced genotyping schemes of myco-
bacteria are based on the detection of genomic
polymorphism caused by the IS6110 element. The
divergence of the M. tuberculosis species usually
occurs due to recombinations between copies of the
1S6110 element, which flank different genes [7]. The
use of genotyping in clinical and epidemiological
studies is decisive in those cases when it is necessary
to distinguish between primary and secondary
(acquired) drug resistance.

If the genotype samples of MTB before and dur-
ing treatment coincide, this indicates the formation
of resistance in the course of treatment. The reasons
for this can be different:

* biological — insufficient concentration of the
drug, individual characteristics of the body (the
rate of inactivation of the drug is individual);
concomitant diseases that prevent the formation
of an adequate concentration of the drug in the
blood and in the focus of the TB lesion;

* behavior and psychological characteristics of the
patient (contact with a patient with MDR-TB,
irregular medication intake, premature discon-
tinuation of medication, interruptions in treat-
ment, poor drug tolerance);

* disease-related — in the case of a change in the
doses of drugs with a large amount of MTB, a
change in pH may occur in the areas of the
affected tissue, which prevents the active action
of the drugs; monotherapy; insufficient dose or
duration of treatment; use of drugs with cross-
resistance; incorrect prescription of the treatment
regimen, inconsistency in drug doses;

* organizational mistakes and inadequate funding
of the anti-tuberculosis program and other
interested agencies; lack of the necessary range
and quantity of medicines (inferior chemotherapy
regime), improper storage of medicines.

If the «molecular fingerprints» are different, then
this indicates repeated infection (reinfection) with
another strain, which requires correction of antitu-
berculosis treatment.

The use of genotyping can help in clinical and
epidemiological studies, when it is necessary to solve
the question of the genesis of relapse — either it is
the result of the activation of a mycobacterium that
was already in the human body, or it is the result of
infection with a new strain [32, 41]. Also, this
method can detect laboratory cross-contamination.
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In fact, from the very beginning of the use of
antibiotic therapy, the phenomenon of drug resis-
tance arose. The peculiarity of this phenomenon is
that MTB does not have plasmids, and the popula-
tion resistance of microorganisms to antimicrobial
drugs was traditionally described by the presence
of R-plasmids in the microbial cell (from the English
resistance). However, despite this fact, the appear-
ance or disappearance of drug resistance was noted
in one strain of MTB. As a result, it turned out that
activation or deactivation of genes responsible for
resistance are IS-sequences [32].

According to molecular geneticist E. Schurr, every
third inhabitant of the planet is MTB infected, but
only 5—10 % of this huge number of carriers can
actually get TB. Others somehow manage to keep
the disease in a «dormant» state. The scientists
focused their attention on the NRAMP1 gene, which
is already known to be related to many diseases.
It has been found that variants (alleles) of the
NRAMP1 gene control the rate of development of
TB, as well as whether the disease develops at all.
E. Schurr points out that he is the first to encounter
the fact that a gene can control the time that passes
from the moment of infection to the onset of the
disease (the work is published in the latest issue of
the Proceedings of the National Academy of Science).

More recently, American scientists from the
University of Texas found the exact reason of that
MTB infection does not always lead to the develop-
ment of TB. Previously, it was believed that a
hereditary predisposition was to blame for this.
Studying the genotype of two groups of patients
from Mexico and Korea, American scientists found
that the presence of a mutation in the gene located
on the 17* chromosome increases the susceptibility
to TB by five times. If only a single nucleotide in
the gene changes, the production of MCP-1 protein
immediately increases (it attracts cells of the
immune system to areas of inflammation). Mutant
human monocytic chemoattractant protein (MCP-1)
has a higher affinity for binding to glycosaminogly-
cans (GAGs) and reduces activity towards trans-
membrane G protein-coupled receptors (GPCRs)
compared to wild-type MCP-1 protein. It is char-
acterized by the fact that the MCP-1 protein is
modified, while preserving the structure, by insert-
ing at least one basic and/or electron-donating
amino acid residue or replacing at least two amino
acid residues with two basic and /or electron-donat-
ing amino acid residues, and the indicated protein
includes an amino acid sequence according to the
following general formula:
(M),Q(PDAINA(Z1)),VTCC(X1)NFTN(Z2)(Z3)
I(X2)V(X3)RLASYRRITSSKCPKEAVIF KTI(X4)
AKEICADPKQ KWVODSMDHL DKOTQTPKT.

MCP1 (monocytic chemotaxis protein) is a very
important link of the primary immune response when
M. tuberculosis enters the body, but if it is produced
in excessive amounts, the production of another
factor of immunity, interleukin-12 (IL-12), decreas-
es. And it is needed to activate immune cells that
have arrived at the infected area to fight bacteria.
To date, this is the biggest discovery in the genetics
of TB [21]. Scientists hope that it will play its role
in the fight against this dangerous disease, the
prevalence of which has recently become alarming.

An international group of scientists from the USA
and South Africa announced the successful comple-
tion of work on deciphering the genome of the TB
pathogen [37]. The researchers obtained informa-
tion about the genetic structure of both drug-sus-
ceptible and multi-drug resistant MTB as well as
the causative agent of the most dangerous form of
the disease — XDR-TB. Scientists from the Broad
Institute, Harvard School of Public Health in USA
and the Nelson Mandela School of Medicine (South
Africa) studied the genome of the XDR-TB strain
that led to the loss of more than 50 human lives
during a recent outbreak in the South African pro-
vince of KwaZulu-Natal. When deciphering four
million nucleotide pairs of the MTB genome, a
special DNA sequestration technology was used,
which allows simultaneous «reading» of hundreds
of millions of DNA nucleotides. Scientists found out
that drug-resistant and drug-susceptible bacteria
differ slightly from the point of view of genetics,
they managed to detect only a few dozen small
changes in DNA. Some of these differences involved
genes which role in the development of drug resis-
tance was known; other changes were detected in
new, little-studied genes [37].

MBT by their nature are resistant to many anti-
biotics. The main reason for resistance is encoded
in the structure of the TB bacillus genome. This
property is primarily related to the fact that the
highly hydrophobic cell surface serves as a kind of
physical barrier for therapeutic agents and antibiot-
ics. It is also reported that cultures of forms of MTB
do not always contain specific for M. tuberculosis
complex insertion element IS6110 and some others,
which leads to the absence of synthesis of the cor-
responding proteins [45].

Laboratory studies have shown that the emergence
of resistance in MTB is associated with nucleotide
substitutions (mutations) in genes encoding various
enzymes that directly interact with drugs.

Moreover, modified MTB are relatively weaker
in inducing antibody synthesis. Probably, these
features make it possible to avoid the control of the
immune system and contribute to their persistence
in the body. The transformation of MTB into acid-
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resistant forms is accompanied by a decrease in the
concentration of AG in the cell, a simplification of
the antigenic composition with the preservation of
no more than 62.6—66.7 % of AG, including those
specific for the M. bovis—M. tuberculosis complex [ 14].

The basis for a significant increase in the number
of cases of primary drug resistance of MTB may be
the widespread use of a few antibiotics that can be
used in phthisiology for the treatment of diseases of
non-tuberculous etiology. In this regard, recommen-
dations to prescribe one of the antituberculosis
drugs—rifampicin as a first-line drug during the
treatment of so-called problematic infections caused
by gram-positive organisms are of particular concern.
The issue of rational use of second-line drugs — respi-
ratory fluoroquinolones [1, 8, 13] remains relevant.

According to a number of researchers [4, 35], due
to a variety of factors (demographic, socio-econom-
ic, insufficient attention to the problem of combat-
ing TB in many countries, the epidemic of HIV
infection), the number of patients with abacterial
forms of pulmonary TB will increase significantly,
and, many of these patients will go undiagnosed and
untreated. Even during TB therapy, the irrational
choice of drugs and weak control over the use of
drugs by patients will lead to an increase in the
number of people who excrete resistant MBT.

In our opinion, which coincides with the opinion
of a number of researchers [14, 38], the main mech-
anisms of the development of drug resistance are an
inadequate or wrongly chosen treatment scheme,
which leads to the dominance of the drug-resistant
strain (selection of significantly resistant strains
takes place). Patients who have developed an
allergy to one drug are more prone to acquiring
resistance to other drugs (drug amplification effect)
[19]. According to some authors, the probability of
transmission of resistant strains is similar to the
degree of transmission of susceptible strains. So, the
main cause of the drug-resistance phenomenon is
the human factor. All of the above is confirmed by
the results of a pilot scientific study provided by the
National Institute of Phthisiology and Pulmonology
named after EG. Yanovsky and the University of
Ilinois (USA), which showed that only 12.8 % of
TB patients received treatment according to the
standards determined by the orders of the Ministry
of Health; 71.1 % of patients were prescribed the
wrong treatment regimen; 31.6 % of patients under-
went treatment independently [25, 40].

As part of the implementation of the national TB
prevention program, the purchase of equipment for
molecular genetic diagnostics is foreseen. The latest
molecular platform Xpert MTB/RIF, which has
been tested in low-income and middle-income coun-
tries, is recognized as a first-line test for persons with

suspected MDR-TB or HIV-associated TB and as
a follow-up test for negative sputum smears from
other patients [16]. The implementation of Xpert
MTB/RIF on the territory of our country does not
require long-term training of medical personnel,
modern laboratories, or the latest methods of bio-
logical protection and is extremely promising.

The main disadvantages of traditional direct smear
microscopy (low sensitivity and specificity), as well
as cultural research (long duration of obtaining the
result) have been overcome in a new method [30].

There is promise in separate genetic studies that
attempt to use host gene expression in the blood
cells of TB patients to identify a disease-specific
gene that could later be used to create a diagnostic
test and possibly differentiate the stages of the dis-
ease. A set of 4 genes has been identified that may
help to distinguish between patients with active TB,
latent infection and those who have previously
received antimycobacterial therapy, as well as a set
of three different genes that can be used to distin-
guish patients with active TB from infected and
healthy [14]. An alternative method is the study of
gene expression in cells stimulated for the first time
by specific MTB antigens. By this method, it is pos-
sible to distinguish persons with latent TB infection
from patients with active TB by determining the
expression of only 3 genes.

Some researchers found that the relationship
between the expression of IL-4 levels and its splicing
variant IL-4d2 correlates with the phase of the
disease, and changes in the mentioned indicator can
be a sign of changes in the microbial load [1, 3].

Since the system of metabolism of xenobiotics is
involved both in the protection of the body against
the consequences of the development of inflamma-
tory reactions in TB, and in the metabolism of most
anti-TB drugs, it is extremely interesting to study
the activity of enzymes that are part of this group.
According to the results of many studies, glutathi-
one-S-transferase (GST) polymorphism, in particu-
lar, homozygous deletions (null-alleles) of GSTM1
and GSTT1, is one of the causes of increased sensi-
tivity to the damaging effects of environmental
factors with damage to the bronchopulmonary
system. The role of polymorphic variants of GST
genes in the formation of MBT resistance has been
shown [14, 18].

Conclusions

Summing up the analysis, it should be noted that
scientists are actively researching the molecular and
genetic aspects of the formation of resistance in TB
patients in order to prevent its occurrence when
applying modern treatment programs. The study
and evaluation of the effectiveness of methods for
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the diagnosis and treatment of susceptible and resis-
tant TB continues.

The issue of studying the genetic aspects of the

formation of drug resistance of M. tuberculosis with
the determination of the role of polymorphic vari-
ants of genes encoding xenobiotic metabolism sys-
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' ByKOBMHCbKUIA lepXKaBHNIA Me[UYHUIA yHiBepcuTeT, YepHiBLi

?HauioHanbHuit MeguyHmit yHiBepcuteT imeHi 0.0. Boromonbugs, Kuis

3XapKiBCbKUI HaLiOHaNbHUI MeAUYHUi yHiBEpCUTET

«[lepxkaBHUA yHiBEpCUTET MeaMLMHY Ta dapmauii imeni Mukonu TectemiuaHy, Knwnnis, Pecny6nika Mongosa

Pe3uCTeHTHICTb MiKOOaKTEPil TYOEPKYIbO3Y —
eTanm GOPMYBaHHA NIKAPCHKOI CTINKOCTL (0rnAz niTeparypu)

Hagenieno anasiz cy4acHuX JOCIi/IZKEHD MOJIEKYJISPHO-TEHETHYHUX aCMEKTiB JOPMYBaHHS PE3UCTEHT-
HOCTI Y XBOPHX Ha TYOEPKYJIb03 JIJIsT 3a00IiraH st 1i BAHUKHEHHIO TIPY 3aCTOCYBAHHI TIPOTPaM JIKYBAHHSI.

Mema po6omu — OUIHUTH CUTYALIIIO 100 €BOJIOLII Pe3UCTEHTHOCTI MiKOOAKTePill TyOepKyIbo3y Ta
erariB (hOpMyBaHHS JIKAPCHKOI CTIKOCTI 32 MaTepialaMiu OCTYTHUX 6a3 JaHUX.

Mamepianu ma memoou. IIpoanasizoBano myb6Jikaiii 3a nepiox 3 rpyaus 2014 p. mo ciuns 2024 p.
3aCTOCYBaHHA CHCTEMHOTO TOMOJIOTIYHOTO 1 KOMITI0TEPHOTO aHaTi3y OTPUMAHNX Pe3yJIbTaTiB a0 3MOTY
BU3HAYUTU HailiHdOpMaTUBHINI 1010 0OpaHOl TeMU MOCIZKEHHs, YiTKO acoLilioBaHi 3 MexaHi3MaMu
dhopmyBaHHST XiMIOPE3UCTEHTHOCTI MPpU TYOEPKYJIb03i Jieredb. OTpUMaHO HANMOBHIIITY 6a3y JOCTYITHIX
siteparyprux mkepes (6auspko 50 i3 502 mpoaHanizoBaHux).

Pesynavmamu ma o6zoeopenns. Ykpaina xoautb g0 30 KpaiH i3 BUCOKMM TsirapeM TyOepKyJIbo3y 3
MHOKMHHOIO JiiKapchkoio crifikictio (MJIC-TB). EdexrusHicts JiKyBaHHS TyOepKyIb0o3y B YKpaiui
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oOMesKeHa T13HIM BHUSIBIEHHSIM 3aXBOPIOBaHHSI Ta BU3HAYEHHSIM YYTJIMBOCTI 30yHUKA, 1[0 € TOJIOBHOIO
nepelyMOBOIO TIpU3HAYEeHHS a/lekBaTHOro JikyBanHs. Ckiaganoto € cutyarttist 3 MJIC-TDB B ymoBax BoenHo-
ro crany Ha T margemii COVID-19. 3arambpha KibKicTh Takux BUMaakis 3a 2023 p. cranoBmia 1955, 3 Hux
1326 HoBux Bunaakis. KigbkicTh BUNAAKiB TyOEPKYJIbO3y 3 PO3HIMPEHOI0 pe3UCTeHTHicTIO — 228, i3
Hux 136 ymepiie giarHOCTOBaHWX.

Bucnoexu. BuBueHHs reHeTHUHUX aclieKTiB (hopMyBaHHsI JIiKapchKoi criiikocti M. tuberculosis i3 Busna-
YEHHSIM POJIi OTIMOP(HIX BapiaHTiB IeHiB, 110 KOAYIOTh CHCTEMI MeTab0JIi3My KCeHOOIOTHKIB ITpu TyOep-
KyJIbO3Hii iH(EKIl, € aKTyaJlbHUM JIJIS PO3YMiHHS MeXaHi3MiB B3a€MO/Iil Tijl yac peasizallii criajikoBoi
irdopmartii Ha piBHI OpraHi3my, Mo [aCTb 3MOTY TiABUIIUTH e(heKTUBHICTH JIKYyBaHHS 1 3a100irTH (hopMmy-
BaHHIO PE3NCTEHTHOCTI.

Kntouoei cnosa: Mycobacterium tuberculosis, pe3sucTeHTHICTh, MOJIEKYJIIPHO-TEHETUYHI aCIIEKTH, MHO-
JKUHHUI JTIKAPCHKO-CTIHKIIT TyOepKYJIhO3.
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Pulmonary Rehabilitation of Post-COVID-19
Patients with Bronchial Asthma (Review)

G.Z. Korzh, N.V. Korzh, M.M. Ostrovskyy,
M.0. Kulynych-Miskiv, 0.I. Varunkiv, I.0. Savelikhina,
K.V. Shvets, U.I. Shevchuk-Budz

Ivano-Frankivsk National Medical University, Ivano-Frankivsk, Ukraine

Respiratory diseases rank among the most prevalent ailments affecting both adults and children, marked by
diverse clinical manifestations, frequent complications and exacerbations. Long-term hypoxia can disrupt
normal metabolic activities, leading to functional impairments and occasionally organic changes in other
organs and systems. Bronchial asthma represents a significant global health issue, affecting an estimated
300 million individuals worldwide. Its prevalence is on the rise in many developing countries.

Objective — to synthesise literature data concerning the characteristics and frequency of pulmonary
rehabilitation usage in patients with bronchial asthma post-COVID-19. Many patients experience persistent
and progressive symptoms that hinder daily activities and result in a reduced overall quality of life. This
reduction in quality of life can lead to decreased work productivity and increased healthcare costs. Continuous
treatment and the development of prevention strategies are essential to mitigate exacerbations and various
complications. Furthermore, this issue has gained increased relevance in the context of the COVID-19
pandemic.

Coronavirus infection impacts not only the respiratory system but the entire body. Therefore, for optimal
recovery and a faster return to normal life post-illness, it is recommended to integrate respiratory exercises
with strengthening rehabilitation measures and moderate physical activities, tailoring the regimen to the
overall health condition of the individual.

Pulmonary rehabilitation for patients with bronchial asthma post-COVID-19 represents a pertinent and
effective treatment method but requires broader implementation within the modern healthcare system.

Keywords
Respiratory diseases, bronchial asthma, COVID-19, pulmonary rehabilitation.

Comprehensive medical rehabilitation of patients
with respiratory conditions, including a balanced
diet, pharmacotherapy, physiotherapy, and adhe-
rence to a sanatorium regimen, facilitates the decel-

Respiratory diseases are characterized by a vari-
ety and severity of the clinical course and fre-
quent complications. The prevalence of bronchopul-
monary conditions is influenced by adverse envi-

ronmental factors, industrial emissions, vehicle
exhaust fumes, indoor air pollution, low immunity,
etc. [1, 4, 10]. This underscores the significance of
respiratory conditions as primary contributors to
morbidity and mortality across populations in
numerous countries, emphasizing the relevance of
the issue and the necessity of collaborative efforts
among professionals from various fields, including
family physicians [1, 3, 10].

eration of disease progression, as well as the reduc-
tion in both the frequency and severity of exacerba-
tions, thereby alleviating associated financial bur-
dens [2, 3].

The various clinical and morphological manifesta-
tions of respiratory conditions are attributed to the
unique structure of the lungs, age-related characte-
ristics, and numerous etiological factors. Genetic
factors and age-related characteristics play important

© 2024 Asmopu. Ony6nikosaHo Ha ymosax niyeH3ii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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roles in the development of bronchial and pulmonary
diseases [4, 10, 14]. The onset of respiratory dis-
eases, however, is determined not only by the influ-
ence of pathogenic and background factors but also
by the state of the respiratory defense barriers,
including aerodynamic filtration, humoral and cel-
lular factors of general and local immunity [1, 24].

Chronic bronchopulmonary changes include
more than just alterations in the bronchial tree
structure. Long-term hypoxia alters normal meta-
bolic activity and leads to functional impairments,
and occasionally, organic changes in other bodily
organs and systems [5, 9]. Everywhere, especially in
industrially developed countries, there is a signifi-
cant increase in the prevalence rates of respiratory
diseases, which have already risen to rank third to
fourth among the causes of population mortality. In
almost all countries of the world, the frequency of
chronic non-specific lung diseases doubles every 5
to 10 years and accounts for about 20 % of the total
morbidity in the adult population [4, 10]. This
increase in morbidity is primarily associated with
persistent air pollution, cigarette smoking, and the
increased incidence of allergies [18, 19].

Bronchial asthma is a heterogenous condition,
usually characterized by chronic airway inflamma-
tion. It is diagnosed based on the history of respira-
tory symptoms such as wheezing, dyspnea, chest
tightness, and cough, which vary in intensity over
time, together with variable expiratory airflow
limitation [4, 10]. This pathology is usually associ-
ated with airway hyperresponsiveness and inflam-
mation; however, these two characteristics are not
necessary and sufficient for making the diagnosis.
An estimated 300 million people are affected by
bronchial asthma worldwide. It is a significant
global health issue as it affects people of all ages. The
prevalence of bronchial asthma is increasing in many
developing countries [4, 10].

The large epidemiological study CORE — World
Health Survey, launched by the World Health
Organization (WHO) across 70 out of 192 countries
worldwide, revealed that the prevalence of diag-
nosed asthma in adults was 4.3 %, ranging from 0.2 %
in China to 21.0 % in Australia (CORE, 2018). The
available statistical data regarding Ukraine do not
correspond to global indicators and are signifi-
cantly underestimated, representing only half a
percent. According to this epidemiological study,
the prevalence of «physician diagnosed asthma»
(reported by respondents) in our country was
nearly six times lower (1.25 %) compared to that
identified through symptom-based screening (in
particular, wheezing, a marker of asthma) (7.4 %)
[4, 18]. On the other hand, defining asthma solely
based on the presence of 37 respiratory symptoms

may overestimate its global prevalence, especially
in resource-poor countries with inadequate access
to medical facilities and functional diagnostic ser-
vices. In addition, there is a growing financial bur-
den of medical expenses for both patients and the
community [9, 10].

While the mortality rate associated with asthma
does not rank highest among chronic diseases, fre-
quent asthma attacks significantly deteriorate indi-
viduals’ quality of life, leading to insomnia, fatigue,
and reduced activity levels. Therefore, despite sig-
nificant progress in asthma treatment, it remains a
significant challenge to the healthcare system and
society due to loss of productivity and considerable
hardships for patients’ families, especially in pedi-
atric asthma [21, 16].

Asthma risk factors can be categorized into those
directly causing the disease and those contributing
to its progression; some factors play roles in both
aspects. The former include personal factors, primar-
ily genetic predisposition, while the latter typically
comprise environmental factors [10, 15]. There is
an overlap between factors influencing disease
development and those affecting the occurrence of
symptoms (exacerbations); for instance, occupa-
tional sensitization falls into both categories. The
impact of allergens on asthma development is well
known, but it depends on the nature of the allergen,
the extent and duration of exposure, age, and
genetic predisposition [11, 12]. Viral respiratory
tract infections constitute a significant source of
disease exacerbation. The emergence of coronavirus
disease (COVID-19) and its rapid global spread
have posed challenges to healthcare professionals,
necessitating rapid diagnostics, specialized medical
care provision, rehabilitation, and secondary disease
prevention [12, 13].

The SARS-CoV-2 pandemic has challenged all
national healthcare systems. Old age, along with
conditions such as bronchial asthma, chronic
obstructive pulmonary disease, cardiovascular dis-
eases, diabetes mellitus, obesity, and several others
are recognized as risk factors for increased suscep-
tibility to SARS-CoV-2 infection and severe
COVID-19 outcomes [22—24]. Although individu-
als with asthma, even those with reduced lung func-
tion receiving maintenance therapy for bronchial
asthma, namely inhaled glucocorticoids, do not seem
to be at a higher risk of SARS-CoV-2 infection
compared to non-asthmatic individuals, and accord-
ing to a group of researchers at Rutgers University,
asthma does not increase the risk of COVID-19
infection or affect its severity, it should be consid-
ered that patients may not always differentiate
between symptoms of asthma exacerbation and
COVID-19 infection, which results in delayed
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patient presentation and treatment [17, 20]. Accor-
ding to a meta-analysis conducted by X. Mo et al.
(2020), 47 % of patients were diagnosed with lung
function abnormalities due to pulmonary fibrosis at
discharge, while 61 % of patients developed fibrotic
changes within 3 weeks following the onset of
COVID-19 [16].

Cases of prolonged illness and slow return to
normal life are causing significant concern. Literature
reports indicate the existence of a «post-COVID-19
syndrome», characterized by a complex of symptoms
persisting for 12 weeks or longer after the onset of
infection and not explained by alternative diagnoses.
A recent study conducted in the United Kingdom
(n = 186,000) revealed post-COVID-19 symptoms
in every fifth patient 5 weeks and every tenth pa-
tient 12 weeks after the onset of the disease [13].
Chest pain, weakness, rapid fatigue, fluctuating
body temperature, sweating, headache, dizziness,
and psycho-emotional disorders (depression and
anxiety) were the most common complaints.
A decrease in exercise tolerance was noted, accom-
panied by a rapid drop in blood oxygen saturation
(Sp0,) levels, along with tachycardia/arrhythmia,
dyspnea, cough, chest pain, and marked fluctuations
in blood pressure (BP) ranging from hypotension
to hypertensive crisis. Y. Huang et al., who studied
lung function in convalescents, found impaired lung
diffusion capacity in 52.6 % and ventilation disor-
ders in 56 % of patients [12]. According to a study
by Y.M.J. Goértz et al. (2020), three months after
the onset of the disease, the most common com-
plaints among convalescents were fatigue (95 %)
and dyspnea (90 %) [11]. The aforementioned
symptoms concern even patients who have had a
mild course of COVID-19 and significantly impair
their quality of life. These data indicate the need to
involve all patients, regardless of the severity of
COVID-19 and previous hospitalization, in multi-
disciplinary rehabilitation programs and health
monitoring in medical facilities as well as after their
discharge [2, 8, 11]. Rehabilitation of patients with
post-COVID-19 syndrome should be comprehensive
and consider the following: pathological changes in
organs and systems caused by the severity of the
disease and extent of tissue damage; iatrogenic reac-
tions to medications (cardiotoxicity, hepatotoxicity)
and/or medical procedures (tracheostomy, intuba-
tion); the impact of comorbidities; psychological
characteristics of patients |2, 8].

A personalized approach should be used to
maximize the effectiveness of each rehabilitation
method based on the patient’s existing pathological
changes [2, 8]. Before developing a pulmonary reha-
bilitation program, the patient’s general condition
should be assessed, particularly their functional

status, physical activity, and nutritional status. Post-

COVID-19 patients with impaired lung function

should undergo a comprehensive pulmonary reha-

bilitation program 6—8 weeks after discharge,

adhering to established international standards [8,

9]. This program is based on a thorough patient

assessment, facilitating the selection of personalized

therapies aimed at preserving physical fitness (phys-
iotherapy) and fostering lifestyle and behavioral
changes to enhance both physical and psychological

well-being [14, 15].

Respiratory (pulmonary) rehabilitation, as defined
by the American Thoracic Society, refers to a medi-
cal strategy involving the development and imple-
mentation of personalized and multidisciplinary
programs encompassing the diagnosis and associated
concerns, as well as treatment, which includes respi-
ratory physiotherapy, psychological support, and
education [23, 24]. The goals of the comprehensive
pulmonary rehabilitation are as follows:
1)to monitor, reduce, and ideally eliminate the

pathophysiological and psychopathological phe-

nomena occurring in patients with respiratory
disorders, both primary or secondary;

2)to restore the patient’s maximum functional
capabilities in line with the observed changes in
their respiratory system and other factors
(e.g., comorbidities or age);

3) to improve quality of life and extend lifespan.
There are two types of pulmonary rehabilitation:

1) pulmonary/drainage complexes (PDC);

2) respiratory/ventilation complexes (RVC). PDC
aims to restore mucociliary clearance through
extrapulmonary vibration and postural drainage,
intrapulmonary percussion, coughing, huffing,
and breathing exercises, as well as vacuum
massage and bronchoalveolar lavage [22—24].
The only indication to the procedures restoring

bronchial tree patency is the accumulation of secre-

tions in the bronchial tree. The main factor deter-
mining the efficacy of postural drainage is the cor-
rect localization of secretion accumulation [20]. The
main contraindications to its implementation
include acute stroke, suspicion of intracranial hem-
orrhage, aortic aneurysm, acute myocardial infarc-
tion, severe arrhythmias, and ascites. To enhance the
effectiveness of the procedure, techniques such as
chest wall vibration, chest percussion, forced expira-
tory technique, and active cycle of breathing tech-

nique are used [19, 20].

Controlled breathing involves a series of exer-
cises designed to be prescribed individually, as each
has its own advantages and disadvantages. The
advantages of purse-lip breathing include:
1)reducing respiratory rate at rest with simulta-

neous increasing in tidal volume;
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2) relieving dyspnea;
3)reducing partial pressure of CO, in the blood;
increasing SpO.,.
The benefits of respiratory muscle training
include:
1)increasing respiratory muscle endurance and
strength;
2)increasing maximal oxygen consumption (VO,,.)
and exercise tolerance;
3)reducing dyspnea;
4)reducing nocturnal hemoglobin oxygen desatu-
ration in individuals with weak inspiratory
muscles. In active expiration, active contraction
of abdominal muscles during expiration increases
intra-abdominal pressure, thereby improving the
conditions for diaphragmatic contraction [ 16, 18].
Breathing exercises, used independently or as part
of breathing gymnastics, are a widely accessible
method for normalizing, restoring, or activating key
functions of external respiration, which promotes
maximal blood oxygen saturation (through the
efficient ventilation-perfusion ratio in the lower lung
regions) with minimal energy expenditure [18, 19].
The motion of the diaphragm during breathing cre-
ates a gentle massaging effect on the liver and other
internal organs, thereby improving peripheral cir-
culation and vascular tone (including the portal
venous system), promoting digestion, and improving
gastrointestinal and adrenal functions. In addition,
breathing exercises relieve muscle tension and
restore mobility in the lower back, pelvic, and
abdominal regions, especially in patients who spend
prolonged periods lying or sitting, and have a posi-
tive impact on psycho-emotional well-being [ 18, 19].
In 2020, Liu Kai et al. conducted a prospective,
experimental study involving 72 patients, with 36
participants undergoing pulmonary rehabilitation
[13]. For respiratory muscle training, patients used
a commercial hand-held resistance device (Thres-
hold PEP; Philips Co.) After six weeks of rehabilita-
tion, significant differences were observed in forced
expiratory volume in one second (FEV,), the ratio
of forced expiratory volume in one second to forced
vital capacity (FEV,/FVC %), diffusing capacity of
the lungs for carbon monoxide (DLCO), and the
6-minute walk test [13]. The study showed that lung
function improved significantly six weeks following
breathing exercises. This phenomenon could be
attributed to the involvement of the intercostal and
abdominal wall muscles during respiratory muscle
training, as these muscles play a pivotal role in sus-
taining respiratory function [6, 14].
Sound respiratory gymnastics is used to train
respiratory muscles and enhance lung ventilation

uniformity. Cardiorespiratory training stimulates
blood/lymph circulation in the muscles, restores
ventilation-perfusion capabilities of lung tissue, and
enhances exercise tolerance during the later stages
of rehabilitation. The main methods used are thera-
peutic walking, Nordic walking, terrenkur, breast-
stroke swimming, and cycling training [3, 8].

Active cyclic breathing technique is used to
increase the uniformity of lung ventilation and
stimulate cough clearance in cases of difficult expec-
toration. The mechanism of action is based on the
combination of three respiratory techniques:
breathing control, thoracic expansion exercises, and
forced expiratory technique or huffing. Breathing
control involves diaphragmatic breathing to regu-
late inspiration/expiration at a relaxed pace, aimed
at relaxing the airways and muscles and serving as
a connecting link between cycles of active breathing
techniques, facilitating air delivery to the most
distal branches of the patient’s bronchial tree.
Moreover, this technique increases air flow in
peripheral airways, significantly increasing air vol-
umes and mobilizing tracheobronchial secretions
9, 11, 12].

According to MVF Donadio et al., enhancement
in lung auscultatory parameters serves as an indica-
tor of the effectiveness of active cyclic breathing
techniques [8]. The latest official American Thoracic
Society (ATS)/European Respiratory Society
(ERS) document indicates that pulmonary reha-
bilitation results in reducing dyspnea, increasing
exercise tolerance, and improving quality of life in
patients with asthma [7, 24].

Conclusions

Thus, modern medicine has a wide array of reha-
bilitation methods for post-COVID-19 patients.
Furthermore, the meticulous selection of suitable
rehabilitation techniques and the customization of
rehabilitation programs based on individual clinical
contexts facilitate the avoidance and prevention of
functional impairments, thereby restoring quality
of life for these patients. This approach promotes a
quicker and more successful recovery from post-
COVID-19 lung impairments and is simple to imple-
ment, making it suitable for use in both adults and
children. It should be noted that coronavirus infec-
tion affects not only the respiratory system but the
entire body; therefore, for maximal recovery and a
quicker return to normal life after the illness, it is
recommended to combine respiratory exercises with
strengthening rehabilitation measures and moderate
physical activities, adjusting the regimen according
to the overall condition of the body.
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IBaHO-®paHKiBCbKMIA HALiOHANBHUI MELUYHWIA YHiBEPCUTET

JlererieBa peabinitalis XBOpUx Ha 6POHXianbHY aCTMY
mmicna nepeHecenoi COVID-19 (ornag nitepatypn)

XBopobu opraHiB AMXaHHS HaJeKaTh A0 HAUMOMIMPEHIIINX 3aXBOPIOBAHb Yy AOPOCIMX 1 jiTell. Bonu
XapaKTePU3YIOThCS PIBHOMAHITHICTIO i TSKKICTIO KJITHIYHOTO TIepediry, YaCTUMU YCKIIQ[HEHHSIME Ta PO3-
BUTKOM 3arocTpeHb. TpuBajia TilOKCis MPU3BOAUTD A0 CIIOTBOPEHHS MeTabOJIYHUX IIPOIECiB, (PyHKILO-
HAJIbHUX, & IHO/I 1 OpraHiyHuX 3MiH 3 GOKY iHIMX opraHiB Ta crcteM. OHIE 3 TAKUX TATOJIOTIiT € GPOH-
xiaJlbHa acTMa, sSIka CTAHOBUTH IJI00ATIbHY TIPOOJIEMY OXOPOHU 370poB’st. Y cBiti 6smsbko 300 muH ocib
CTpaKIAtoOTh Ha 1ie 3axBopioBanusi. [le cepitodna riobanbHa TpodIeMa OXOPOHH 30POB’s, MO € AKTyalb-
HOIO JIJIS BCiX BIKOBUX TIPYIIL.

Meta pob0TH — MPOBECTH OTJISA/ IAHKX JITEPATYPHUX JLKEPEJT II0I0 0COOIUBOCTEN Ta YaCTOTH 3aCTOCY-
BaHHs JiereHeBol peabiitanii B NalieHTiB i3 OPOHXiaAbHOI0 aCTMOIO MIC/IS IIEPEeHeCeH0i KOPOHABIPYCHOI
xBopo6u-2019 (COVID-19). ¥V GaraTbox XBOPHX BiZI3HAYEHO 30€PeKEHHS Ta PO3BUTOK CUMIITOMIB 3aXBO-
PIOBaHHS, 1110 TIEPEITKO/[KAI0Th BUKOHAHHIO MOBCSIKIEHHOI aKTUBHOCTI, € IIPUYUHOIO HU3bKOT SKOCTI JKUTTS
Ta MOKYTh IIPU3BECTH JI0 3HVKEHHS MTPOAYKTUBHOCTI Mpalli il 30iIbIIIEHHsT BUTPAT Ha OXOPOHY 3[0POB’SL.
3aszHaueHa MaToJIoris IOTpebye MOCTIHHOTO JIKYBaHHS, PO3POOKK METOAIB 3alI00iraHHs PO3BUTKY 3arOCT-
peHb i pisHOMaHITHUX yckaagHeHb. Ils nmpobiema HabyJa e GiIbIIol aKTyaJbHOCTI B yMOBaX HMaHAeMil
COVID-19.

Koponasipycna iHbexIris Bpaskae He TLIbKH JIETEHEBY CUCTEMY, a i BECh OPTaHi3M, TOMY 1T MAaKCUMaJTb-
HOTO BiJIHOBJIEHHSI Ta CKOPIIIIOTrO MMOBEPHEHHS B 3BUYANHUI TEMIT JKUTTSI TCJIsi XBOPOOU PEKOMEH/TYETHCSI
MOEHYBATH IUXATbHY TIMHACTUKY 3 3ara/lbHO3MIITHIOIOUMMH 3acobaMu peabimiTariii, moMipHuMu (hisnaHu-
MU HaBaHTAKEHHSIMHU, 3aJI€KHO Bi/l 3aTaJIbHOTO CTAHY OPraHi3My.

Jlerenesa peabistitaitist B maIfieHTiB i3 OpoHxiaTbHOWO acT™MOIo micst neperecernoi COVID-19 € akryaib-
HUM Ta e(DEeKTUBHUM METOJOM JIiKyBaHHs, ajie TOTPeOy€e MIMPIIOTO BIPOBA/UKEHHSI B Cy4acHY CHCTEMY
OXOPOHM 3/I0POB’4I.

Kntouoei cnosa: xsopobu opranis quxanus, 6ponxianbaa actma, COVID-19, nerenesa peaGiitaris.
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BIJI/CHIJI Ta oro MapKepHi XBOPOOU-BUABU

OG'eKTUBHIUM TTATBEPKEHHSIM PO3YMIHHS TJI00aIbHOTO 3HAYEHHST TaKOI IOCUTh <IOHOT» iH(MEKIIi K Bipyc
iMyHOI[eriHI/ITy JIOINHN (BIJI) /CI/IH[[pOM uabyroro imynonedinury (CHI/T) € obroBopeHHs 1i€i HaueGTO cyTo
MemdHOi pob/ieMu Ha Kijibkox 3acizanmsax Ienepanbioi Acambrei OOH, a Takosk cTBOpeHHS creliamizoBaHol
pOrpamu IOHEW/IC (Joint United Nations Programme on HIV/AIDS (UNAIDS) O6'eqnanoi nporpamu
OOH i3 BIJI/ CHI,Z[y) ITvoro poky OHy6JIlKOBaHO norosizp-38iT IOHEM/IC i Hassoio <Y Hebeametti». Y Hiii
Huninmao cutyartifo 3 BIJI/CHI/lom otineHO SIK 3aTpo3JINBY J171s1 JTIOZICBKOTO CYCITIJIbCTBA.

Mema po6omu — tiposectu aHai3 GaxoBux MyOiKaliil OCTaHHIX POKIB II0/I0 CyYaCHUX KJIiHIKO-€TTiieMioro-
rivanx ocobsmBocrell kiiHiunoro nepebiry BILJT-indeknii/CHI/[y Ta BU3HauWTU OpraHisalliiiHi 3aXoju, sKi
JJlyTh 3MOTY 3a0e31eunTr Xo4a 6 acTKoBe GJ1arorosyadst chepr rpOMajIChbKOro 3/[0pOB’st HacesieHHsT YKpaiHu B
YMOBaXx BeJIeHHs aKTUBHUX O0HOBUX Aiil. Baskinpo noindopMyBaTy JiKapiB IEPBUHHOI JJAHKK He JIUIIE [IPO BEJIH-
KY PI3HOMaHITHICTh KJITHIYHNX BUSABIB PI3HUX (DOPM ITi€1 TOCTPOKOHTATI03HOI BiPYCHOI MATOJIOTII, a T TPO peasibHy
MOJKJIMBICTD Bi3yasIbHO JarHOCTYBATH YK 3aITi[03PUTH i1 iz yac aMOyIaTOPHOTO MOJIKIHIYHOTO TPUHOMY, TPYH-
TYHOUMCh HA HAsIBHUX Ha IIKIPi Ta CIM30BUX 00O0JOHKAX BUSIBAX YHUCJIEHHUX MAaPKEPHUX XBOPOD.

Mamepianu ma memoou. IpoanaizoBano oilliiiHi JOKyMeHTH Ta HayKOBi IyOJIiKallii 1o/10 AepsKaBHoOT oJIi-
TUKH B TaJly3i OXOPOHU TPOMAJICBKOTO 3/I0POB’s, MiX0z1iB 110 noztosanns emigemii BIJI/CHI/ly, nunamiku 3axBo-
PIOBAHOCTI Ta 0cOOMBOCTEl MaHidecTaliil I KITHIYHOTO Hepebiry OKpeMux MapKepHUX IePMaTOJIONYHIX BUsIBIB
3a3HaY€HOI BIPYCHOI MATOJIOTIi B YKpaiHi.

Pezyaomamu ma 06206operns. 3MicT poaHaIi30BaHIX (HaxoBUX MyOiKaIiil CBIAYNTH [TPO Te, 10 TPobieMa
BIJI/CHI/ly Buiinuia 3a MeXi CyTO MeAWYHOI Taiaysi Ta HalOyja CTaTyCy 3arajibHOIEPKaBHOTO 3HAYEHHSI.
Cy4vacHUIA /X1 /10 TIOJIHIIIIEHHST CTaHy FPOMA/ICHKOTO 3[I0POB’st OTPebye MOCTINHOT KOOPANHATII 3yCHIIb PI3HUX
JIOJIEH, 1110 OTHOYACHO MAIOTh (paxoBi HABMYKKM B GaraTboX AMCIMILIIHAX, a TAKOK 31aTHICTD IJIIHO CIIiBIIpaIioBa-
TH 3 IHITMMHU B MYJIBTUAMCIUILITHAPHUX KOMaH/IaX IS IOCATHEHHS €IMHOI METH — IOZI0JIAHHS BIPYCHOI elrijiemii.

Bucnoexu. Anaiz HayKoBUX MyOJiKaliil octaHHiX pokis 1o npobsemi BIJT/CHI/ly cBigunTh Ipo HaraibHy
noTpeGy PO3IJIAAATH 1ie 3aXBOPIOBAHHS B JIEPKaBHINH CHCTEMI IPOMAJCHKOTO 3I0POB’Sl SIK COMIAIbHO 3HAUYIIE
iH(eKITifTHe 3aXBOPIOBAHHS IILJIOTO OPraHi3My, 3a SIKOTO PaHHS BidyasibHa i/leHTU(hIKaIlis Ha TIKipi BUSBIB HU3KK
MapKepHUX JIepMaTO3iB /Ia€ 3MOTY OIepaTUBHO 3ani/:[03p1/1m a TOTIM IITBU/IKO ﬂa6opaTopHo niJ:[TBep/:H/ITH haxr
BLJI- 1H(1)1KyBaHH9{ Ta PO3TOYaTH Kypc aHTI/IpeTpOBlpyCHOI tepartil. e morpedye Ml)KJj[I/ICL[I/IHJIlHapHOFO MiIX0/Y Ta
CUCTEMHOI METO/I0JIOTTYHOT CHIBHpaI_Il JIIKapiB [IEPBUHHOI JIAHKH, aepMaTOBeHepOJlorlB indexuionicris, ¢rusiar-
PiB /714 ¢BO€YACHOI (PaHHbOI) AIaTHOCTUKY Ta KOMILIEKCHOI Tepallii BipyCHOI 11aToJIoril.

KniouoBi cnoBa

BIJI/CHI[; nepmatonoriyni nposBu-mapkepu; ko-iHdekuis Tb/BL1; MoxnuBicTb paHHbOT
Bi3yaNbHOT AiarHOCTUKN.

HKH_[O «cranka» BusgBmIa cebe Ha modatky XX ¢T.,  MOBEAIHKK OLIbIIOCTI JIOACHKOTO CYCIIILCTBA HATIPH-
TO HA OTO OCTAHHIO UBEPTh Mpumaia mogsa Ta  KiHii XX cT. 1 B mepury uyBepTh XXI cT.

MoiaJiblile MIBU/IKE TIOMTUPEHHS 1HIIOI BIPyCHOI eTli- Yiepiiie Ha 110 BipyCHY HaTOJIOTII0 BUMYIIECHO
JieMii, o AysKe MBUAKO TpaHchopMyBasacsd B MaH- 3BEPHYJIN yBary aMepUKaHCHKI JiKapi B3UMKY
JIEMITO Ta TOMITHO BILIUHYJIA Ha MoesTh cekeyambioi  1979/1980 p. uepes omnovacHy TOSIBY 3HAYHOI
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rpynu (6;m3bK0 30) XBOPUX MOJIOAUX YOJIOBIKiB-
YJIeHiB IPOMa/IChKOI opraHizailii « AMepuKaHChbKUI
JIET1I0H» 3 SIBHUMU KJIIHIYHMUMU BUSIBAMU CapPKOMU
Kamomri. Tomy ii crmovaTky HasBaium <«XBOPOOOIO
Jerionepi». BigomocTi mpo 36yaHIKa HOBOI XBO-
po6u, MOB’sI3aHOI 3 TSUKKMMHU PO3JIaaMi iMyHHOT
CUCTEMU JIIOUHH, 3’ IBUJINCS JTutire B TpaBHi 1983 p.
Jltok Montanbe 3 Iacrurtyry Ilacrepa (Dpaniris)
ta Pobepr Tasio 3 HamioHanbHOTO iHCTUTYTY paKy
(CHIA) He3ane:kHO OAWH Bifi OMHOTO (hAKTUIHO
OJTHOYACHO OITMCAJIA OJIUH 1 TOU caMUil Bipyc, BUSIB-
JieHuit y 6ibimocTi Takux marienTis. Crano oueBu/I-
HUM, 110 CaMe BiH CIPUYMHSIE CHHIPOM HaOyTOTO
imynogedinuty (CHI/T) i symoBieHe HUM TSKKe
YPasKeHHS BCHOTO JIOJCBKOTO Opranizmy. Takosk
OyJI0 BCTaHOBJICHO, IO OCHOBHMM MeXaHi3MOM
ingikyBalHs € CTATEBUI X, IO BXKUBAHHS Hap-
KOTHKIB CKOPOUY€ iHKyOaIiitHuil nepioz, a ix BHyT-
PINIHBOBEHHE 3aCTOCYBAHHS € TAPAHTOBAHUM IILJISA-
XOM TIOTPAIISHHSI BIpyCy B OpraHisaM 1 3HA4YHO
IIPUCKOPIOE TIOABY KJIIHIYHUX BUABIB CapKOMU
Karorii B 6yb-sikiit Bikosiit rpyti. Bipye, mo crpu-
unnsge CHIJI, y 1986 p. Gyno HasBano Bipycom
imynozedinuty moauau (BLJ), Bin HaIEKUTH 10
IPYIIM PETPOBIPYCIB Ta Ma€ OCOBIMBHIL TPOIII3M 10
T-xenmepis, B akux € CD4-penenitopu [4, 9].

Hikomm pamime BigKpuUTTS Ta imeHTudikaiis
BipyCy He BUKJIUKAIO TAKOTO ITUPOKOTO CYCITLIBHO-
ro pesonancy. Ile mopoamno Mmid 1mpo 0cobINBO
Hebeseuny iHbeKIiiiHy XBopooy — «aymy XX cTo-
JITTSY 1 CHPUYWHUIIO MBUAKE (POPMYBaHHS BiiBEP-
TO HETATUBHUX CTEPEOTHUIIB TTOBeAiHKHY 111010 BIJI-
ingikoBaHMX. YHACIIOK IIbOTO CYCITiJILCTBY BiZIOMO
npo Ieil Bipyc 3HA4HO Oijbliie, HiK TPO IHIINX
30y IHUKIB iH(eKIiiHIX 3axBopioBaib. OmHaK 10ci
(6isbirie Hixk yepes 40 poKiB) UTAHHSI TIPO T€, KON
Ta sk 3'gasuBcs BLJI, octaTouno ne Bupimiene.

Binomo, mo BIJI — e cxmagnuit PHK-BMicauit
Bipyc, YKpUTHI GiIKOBOIO 0HOJOHKOIO Ta TJIIOKO-
npoTeinamMu. BoHN yTBOPIOIOTh HA MMOBEPXHI Bipyc-
HOI 4aCTOUKHU TPUOOTIONIOHI BUPOCTH, QYHKILA AKUX
MOJISITA€ B PO3ITi3HaBaHHI ciel(hiuHUX PEIenTOPiB
Ha TIOBEepXHi KIiTHHU-TocTiofapsa. Ocratoune dhop-
MYBaHHS BipyCy, 3MaTHOTO 1HMOIKYBATH 1HI KIiTH-
HU, 3iCHIOEThCS BipyCHUM (DepMeHTOM TIpoTea-
3010. lenernunuii anapar BIJI mae renuy, 1o 3abes-
MeYyIOTh YTBOPEHHS (DePMEHTIB, SIKi TPUCKOPIOIOTH
y THUCSYl pasiB mporiec TpaHcKpuriiii. HasgBricTio
X (pepMeHTIB MOSCHIOOTD «IoaI0vicTh> BILJI i
gimpornenito-misuc T-xemmnepis [38]. Meroan miky-
Banusa BlJI-indexkrii cupsMoBani Ha mpuCKopere
iHriOyBaHHs 3a3Ha4eHUX (DEPMEHTIB.

Hayxkosiii posymitors, 1o BIJI — 11e ayske cBoe-
pimHU 1 <migcTymHUl» peTpoBipyc. Bin 3ymiB
€BOJTIOI[IOHYBATH TakK, 1100 MaTH 3JaTHICTh BUKO-
puctoByBatu imynHi Kiaituan (CD4) irdikoBanOrO

Oprafi3My JiJis BJJaCHOTO PO3MHOKEHHS, a HE THHY-
TU BiJl KOHTAKTy 3 HUMW. Y TeEpIi TUXKHI IiCJsT
ingikysannsg BlJI samumiaetbes «IIpUXOBAHUM>,
J1ab0paTOPHO HOTO HEMOKIMBO BUABUTH. OHAK Y
1eit epioz Misibitonu koriit BIJI BigTBOpIOOTHCA B
JiMpaTUIHUX By3JIax, PO3TANIOBAHUX HaiOJMsKIe
10 Micig indikysanus. I3 ux 36iabuenux gimda-
TuyHuX BY3JiB BIJI mBuaKO mommproeTbea mo
BCbOMY OpraHiaMy JIO[uHU. Y BiATIOBIb Ha Iie
iMyHHa cucTeMa MiJACUII0E BUPOOJIEHHST IMyHHIX
kaitud 3axucty (ocobauso CD4). Ileit mporiec Bia-
OyBA€ETHCS MPOTSITOM HACTYIHUX KiJIBKOX THKHIB
(cepokonBepcis). IMyHHa cucTema He 3HUTITYE 1TbOTO
Bipycy, HaBnaku, BIJI Bukopucrosye xaitunn CD4
IUIST perutikantii Bipycnux yactunok [38]. Lleit mpo-
11eC TPUBAE JIOTH, IOKU HE PO3I0YaTa aHTUPETPOBI-
pycua tepamist (APT). Koken mukn perrikarii
TpuBa€ OJIU3bKO ABOX AHIB 1 CKIALAETHCS 3 KIILKOX
eTarliB, KOJKEH 3 IKIX MOsKe Oy TH «3PYYHOIO MillleH-
HIO» JIJISI aHTUPETPOBIPYCHUX TIPeTaparis.

Kinbkicte CD4-kimiTUH — 1Ile ITOKAa3HUK TOTO,
HACKIJbKU BeduKoi 1mkoaun 3aBiaaB BIJI imynHil
cucremi. bes APT kiznbkicts CD4-kiitun y 6ib-
mocti oci6 i3 BIJI mocriitio 3menmntyersest. Bipycre
HaBaHTa)KEHHS TTOKA3ye, AKa KiJbKICTh BipyCy HUp-
KkyJoe B kposi. bes APT Bipycne naBantaxxeHHs
MOCTIHO 3POCTAE.

€ aBi ocHOBHI (hasu KJiHiuHOTO TIEpebiry BIJI-
iHgeKIii: IepBUHHA «TOCTPay, 10 TPUBAE TIEPITUX
6 Mic, 1 XpOHIYHA, TKa PO3MOYNHAETHCS depe3 6 Mic.
Axmo mamient ne orpumye APT ma etamni pannpoi
iH(eKITil, To XpoHiuHa iH(EKIIisT Ma€ ABa eTaru: 10
ta micasg moyatky APT.

OcHOBHUM NIIAXOM iH(DIKYBAHHS MEPEBAKHO €
CTaTEeBUH MPU TETEPOCEKCYATHbHUX i TOMOCEKCYaTTh-
HuX KoHTaKTax [2, 10] Yepes kpoB MoskamBe iHdI-
KyBaHHd B pa3i BUKOPUCTAHHSI HapKOMaHaMU
«CHIJIBHUX» TITTPUILIB, i/ Yac mepeTuBaHHs KPOBi
a6o 11 mpemaparis, TpaHCIIAHTAIT OpPraHiB i TKAHUH
Bin BlJI-indikoBanux. BepTukaabHuii nsx TakKOro
iHiKkyBaHHI MOXKe MaTU MicIle, KOJU 3apakKeHHs
BiZIOYBAETbCST BHYTPIMIHbOYTPOOHO abo M yac
T10JIOTIB, @ TAKOXK Yepe3 TPyHe MOJIOKO. [HIIT IISX1
nepeayi Gisbiie Hik 3a 40 POKIiB He 3apeecTpoBaHi,
a 0T’Ke, € MastoliMoBipHIMU [ 36].

3a TaHUMU YKPATHCHKOTO IIEHTPY MPOMIIAKTUKI
i 6oporrbu 31 CHI/ITom MO3 Ykpainu, 3a mepummx
20 poxiB (3 1987 mo 2007 p.) 3apeecTpoBaHO
122,3 tuc. nosux Bunaakis BLJI-indexii, momepso
12490 oci6 (1mepeBakHO BikoM 25—34 poku, TOOTO
HAaMaKTUBHINIOTO TPAIe3laTHOTO BiKy), 30KpeMa
241 nutuna. B Ykpaini emnijieMiyHU TTPoIiec MOTIm-
pentsg BlJI-indexii xapakTepusy€eThest BUXOOM il
3 TPYNH CIOKUBAUiB iH €KIIITHUX HAPKOTHUKIB Ha
IITMPOKI BEPCTBU HACEJIEHHS, TIPO TIO CBiTYUTH 3pOC-
TaHHsI YaCTKHU CTAaTeBOro NUIAXy nepemadi (i3 28,5
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no 38,4 %) HaNpUKIHII IEepPHIIOTO HAeCATUIITTS
XXTet. [2,4,9], a oTxe, HeMUHYy4Ye 3arajbHe 3pOcC-
TaHHs KiTBKOCTI JIIOfIeH, sTKi kuByTh i3 BLJI (JIJKB).

V nonosini IOHENJIC «Y nebesmerti», 3a3Ha-
YeHOo, 10 3a OCTAHHIX J[BA POKU 4yepe3 MaHeMifo
COVID-19 Ta inmi rmo6ajbHi KpU3u 1porpec y
6opotb06i 3 emigemieio BLJI-indexiii snauHo cio-
BIJIBHUBCST, OOCSIT PECYPCiB CKOPOTHUBCS, 1110 3aTrPO-
xye emigemieio BIJI-indexkrrii Ta iHmmx coriagbHo
3HAYYIUX 3axBopioBanb. Ha mouatox 2022 p. y cBiTi
kibKicTh JIJKB cranosuia 38,4 MiH, 13 HUX JIAIIE
75 % orpumysasiu APT. He 3naiors cBoro BlJI-cra-
tycy 5,9 mua JIKB [28]. [Jocsruenns metu Fast
Trac (90—90—90) y geprosuti pa3 odilliiiHoO BUpi-
HIeHo BifkaacTu Ha Maitbythe [6, 42]. Jlumre B
2021 p. MO3 Ykpaiau 3mir mHakazom Ne 189 zatBep-
JIUTU CTAaHJAPTH OXOPOHU 3/I0POB’S TOKOHTAKTHOI
Ta MOCTKOHTAKTHOI MeIMKaMeHTO3HOI TTPoiTaKkTH-
ku BLJI-indexkii [14]. Lle cramocs yepe3 8 pokiB
MiCJIsT HAyKOBOTO OOIPYHTYBaHHSI TaKOI HaraJabHOI
motpebu daxisirgmu |2, 3].

3a TaHUMU YKPAiHCHKOTO TIEHTPY MPOMIIaKTUKA
i 6opors6u 31 CHI/Tom MO3 Ykpainuu, HagpyKoBa-
HUMK B ocTaHHbOMY IH(opMmariiitnomy OroJiereHi
«BlJI-indekiist B Yrpaini» (Ne 54, 2023), yrpoaoBx
neprmux 6 mic 2023 p. yriepiire BUSBJIEHO Ta ODITTiii-
HO 3apeectpoBano 5834 Bumanku BlJI-iHdexirii,
TOOTO B CEPETHBOMY TIO/HS B YKPaiHi peecTpyBasu
32 Bumanku 3axBopioBanHs Ha BlJI-indexiriro,
9 BunazkiB nosBu KiaiHivHux BusBiB CHI/ly i 4 se-
TaJbHUX HACJIIKU BiJl XBOPOO, 3yMOBJICHUX HUM.

Xoua octannix 40 poxis BlJI-indexisa hopmaib-
HO € 3araJbHOBHM3HAHOIO MPOOJIEMOIO CBITOBOTO
piBHS, dKa Ma€ pi3Hi acmeKTH (BiJ MEIUYHUX 10
COIiaTbHO-eKOHOMIUHUX ), YKpaiHa, 3a JaHUMH
BOO3, BBaskaeThcs ofHi€t0 3 Kpaid B €Bpori, B SIKii
11 indexnisa nomupena cepex nacexenns. Ilig-
TBEPKEHIIM LIbOTO € 00’ €KTUBHA OL[IHKA KCIIEPTIB
FOHEW/IC, 3riaHo 3 sikoto <1151 crienudivyna Bipyc-
Ha errijieMist B YKpaini Ma€ HailO1/1bI 3arpo3 MBIl
XapakTep B €BpOIelicbKOMY Perioli, a ITONIMpeHicTh
CHI/ly cepen mopocioro HacejJieHHS CTAaHOBUTH
1,63 %, To6T0 B Ykpaini memikae 440 Tuc. ocib i3
BlJT-indexkitieio». 3rigno 3 kputepisimu OOH 1010
BLJI/CHI/I momupenicts BlJI-indexmii/CHI/ly B
Ykpaini knacudikyoTh SK KOHIICHTPOBAHY elTijie-
Mmito [4—7, 10, 32, 42].

[lomo cBoewacHOi BisyaabHOI aMOyJaTOPHOI
KJiHiYHOl aiarHoctuku BIJI jikapamu 3arajbHOI
MPAKTUKHU [IJIKOM MOKJIMBA MapajloKCaJbHA CUTY-
allisl, KOJW B TaKWX MAIlIEHTIB IIiJl Yyac MepIIoro
BI3UTY /10 CIMEHHOTO Jiikapsl Ha MIKipi BXKe MOKHA
CITOCTEPITaTH TIEBHY KiTbKiCTh MaHi(DEeCTHUX BUCHU-
namb (BusiBiB). OiHAK 32 yMOBHU IXHBOTO Cy0'€KTHB-
HOTO <«MOBYaHHsI» i 30epekeHHsT XBOPUM Ipaile-
3aTHOCTI Bi3yaJIbHO TIOMITHI BUCUTIAaHHS ((DaKkTIy-

HO «MaJli KJIiHIYHI 03HAKW») afleKBaTHO He CIIPHU-
WMAaIOThCS CBIZIOMICTIO TIAIliEHTA SIK CUTHAJIA TPUBO-
r'm yu HebOe3leKd, Xo4a BOHM HACTLIBKU SIBHI Ta
OYEBUJIHI J1JIsT OY/Ib-SIKOTO JHKaps, 0 TOTPeOYIOTh
MaJIuX 3yCHJIb MIOJI0 IXHBOTO TIEPBUHHOTO BUSBJICH-
151, 1aG0PATOPHOIO MiATBEPIKEHHS I a[eKBATHOIO
daxoBoro ominioBanusa. Yepe3 sBHY OYEBUAHICTH
TaKUX BUSABIB IX OyBa€ CKJIAJHO CBOEYACHO «ITOMi-
TUTU> iHDIKOBaHill 0c00i Ta IIPaBUIBHO PO3III3HATH
i $axoBO OIIHUTH JIiKAPIO 3araJbHOIl MTPAKTUKM TTi/]
Yac MJIaHOBOTO aMOyJIaTOPHOTO TMPUHOMY/Mend-
Horo oryaay. OmepatuBHi (yKe Mijl 9ac MEPIIOTO
Bi/IBiyBaHHd) TPaBUIbHI i 3BaskeHi (axosi mii
JIIKaps € 3aMOPYKOIO KIIHIYHOTO YCIiXy B MOMAJb-
IIIOMY BeJIeHHI TaKUX XBOPUX. 3 OTJISAAY Ha ITi Mip-
KyBaHHS HaBEJCHO aHaJi3 BiAMOBiAHOI (haxoBol
indopmMartii, IKy cJ1if ypaxoByBaTh sk B aMby1aTop-
Hill KJTiHIYHINT poOOTI, TaK 1 y BUKJIaAAIbKIN /Iislib-
HOCTI Ha eTalli Ii/IrOTOBKU JIiKapiB 3arajbHOI ITPaK-
TKH (cimeltnol Meauinum) [2, 24, 26].

Panni nepmarosioriuai posJsajin-BusiBU Bijlirpa-
I0Th VHIKATBHY iH(GOPMATUBHY POJb Y CBOEYACHOMY
(baxoBoMy miATBepIKEHHI (HAKTY-TAO3PU TIOI0
ingikysanus BLJI-1/CHI/ly. JlaGoparophe rmmiaT-
BEP/XKEHHA 3a JI0IIOMOToIo eKcripec-tecty Ha BIJI
Bi/ITIOBITHOI CEPOTIO3UTUBHOCTI JIA€ 3MOTY BCTAHO-
BUTU TPUPOAY BUCHIKH Ha MKipi [42]. IIkipmi
po3Jiaii — BUCHUIKA, MOB’s13aHA 3 iH(IKYBAaHHIM
BLJI-1/CHI/loMm, Takox nedhOpMYyIOTh ITOTOYHY
CaMOOITIHKY SIKOCTI KUTTSI Ta CIIPUYNHIOIOTH PO3BU-
TOK jernpecii, TOGTO TICUXOJOTIYHOTO CTaHy, KU
JIa€ TiJCTaBy BiHECTW TaKUX MAIli€HTIB 0 TPYIHU
BHCOKOTO PU3WKY PO3BUTKY TICHXOHEBPOTUYHWX
nopyuieHb. ¥ vactuan BlJ/I-indikoBanux depes
HE3HAYHWH Yac Mics 3apaskeHHsT MOKYTh THMYACO-
BO 3’IBUTHCA cuMIITOMU rocTpoi ctazii BIJI-indexk-
i (HeBMOTHBOBaHO IigBuiieHa a0 37,5—38,0 °C
TeMIeparypa Tijia i momiTre 36ibIIeHHS JTiM(pOBY3-
JiB). 3a3Buyail 11i BUSABYM TPUBAIOTH He OiJIbIe HixkK
2—3 ik i MUHAIOTh Oe3 Oy/b-SKOTO MeIMKaMeH-
TO3HOTO BIIUBY, 1X KJIHIYHO BayKKO BiJIPI3HUTH Bil
CHMITTOMIB 3BUYHOI 3acTyau abo rpuity. HacrymHa
6escummnromua dasa BIJI-indekiii Mmoke TpuBaTi
Micaiamu i pokamu [42]. Y 1ieli 9ac gizHATHUCS TIPO
HagBHICTD 1 po3BuToK BLJI B opraniami MmoskHa Juiie
3aBAAKU JTab0PaTOPHIiN AlarHOCTUIL.

[IpakTymo Bci KJIHIYHI CUMIITOMH, IO 3'sIB-
agiotbed pu BlJI-indexii/CHI/ly, kainiaao Mo-
JKyTb Oy TH CXOKi Ha CHMITTOMM 1HIIIOTO COMaTHYHO-
ro 3aXBOPIOBaHHsI ab0 BUSIBU XPOHIYHO iCHYI0YO]
«MOBYA3HOI» onopTyHicTunoi indexuii. Ixma su-
pa3Ha KJiHIYHA PISHOMAaHITHICTh Jdaja TiJCTaBy
Hanpukinii XX CT. BBAKATW TUIIOBUM IS ITi€T
xBopoOu icayBanus CHI/I-acoriifioBaHoro Komi-
nekcy (renepanizoBana JimdoazeHonaris, caab-
KiCTb, COHJIUBICTb, INXOMAHKa, apTPaJITii, MIrPeHb,
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Jliaped, ameHopes, Tepiiec, MiKo3, MiojiepMis, JIeKo-
nenis, gimdonenis, TpoMOOLMTONEHIs, aHeMis,
BTpaTa MacH Tija, 10 MPOTPECyE, MOTipHICHHS
3arajibHOTO CTaHy, PO3BUTOK OIOPTYHICTUUHUX
indexiriit, onkomatosoris ). Humi Takosk BBayKatoTh,

o € Hu3ka Mapkepaux xsopo6 CHI/ly (mHeBmMO-

IIUCTHA ITHEBMOHis, capkoMma Karmormmi, mimbomu,

iH(eKIIITHMIT MOHOHYKJIC03, KMIIKOBUN amebias,

reHepasizoBaHmii KaHanm103, aTunosi popmu Tybep-

KYJIbO3Y, BoJlocata Jeikoriakis) [26, 42].

[Tlicoa Binnecenns B cepeanni 1980-x poxiB cap-
koM Kamomri nmo CHI/l-nos’g3anoro crany e
56 mIKipHKUX BUSBIB ieHTH(IKOBAHO K Ge3Iocepe;-
upo nos’sa3ani 3 BIJI-1/CHI/lom [37]. Xoua Brpo-
BaJKeHHs B OaraThox KpaiHax Hampukinii XX cT.
sucokoakTrBroro APT (highly active antiretroviral
treatment) 3HaYHO 3HU3WIIO TIOIITUPEHHS STK OTIOPTY -
HicTUIHUX iHbeKIIiH, Tak i capkomu Karrorri, morm-
PEHICTh GLIBIIOCTI IHIKX 3aIIaIbHUX CTAHIB, TIEPBUH-
Ho nos’sa3anux i3 BIJI-1, ne 3asnamna aminn [4, 34].

Ananiz unciaennux (axosux nyOiikaiiii gas
3MOTY BUSBUTHU TIEPBUHHI Ta BTOPUHHI KIIHIUHI
MamigecTarrii TKipHoi MaToJIoTii, OB sI3aH0i 3 iHdi-
KYBaHHSIM JIIOJICHKOTO OPraHi3My 3a3HAYE€HUM PeT-
pOBipycOM.

IlepBunni kaiHiuni mManidecraii: cebopeiinmii
JIEPMaTHUT, KCEePO3, aTOMYHUI JePMATHUT, €03NHO-
dinpHUN bomikyiT, Mcopias, IPypuro.

BropuuHi kaiHiuHi MaHipecrairii:

e ingexuiuno-eipycui: Herpes simplex, Varicella-
Zoster, mamimomasipyc mogunu, Molluscum
contagiosium;

o ingexuis Snureus: GOMKyIIiT, 6y IHO3HE IMIIETHTO,
eKkTuMa, MikobakTepianbHa ingexiis, Ganuusp-
HUH anTioMarTos, mKipHa ingekIis pneruginosa,
KaHauaias, gepmMatoditHa indekIis, rictomnuias-
MO3, KPUTITOKOKO3, ITTHEBMOIIACTO3;

o neonaacmuuni: capkoma Kamomri, T-wmiTunHA
smimMpoma, 6azaabHO-KIITHHHA KapIIMHOMA, JIyC-
KOBa KJIiTUHHA KapuuHoma [1, 4, 17].

Takosx MOKJIUBI T iHIIT ZIepMATOJIOTIYHI BUSBU,
mosiBa SIKUX TOB’s13aHa 3 monependiMm BLJI-indi-
KYBaHHSIM.

Hanpukinni nepmroro gecsirumitrs XXI cr. omy6-
JIIKOBAHO JIaH1 1110/10 HASIBHOCTI M 4aCTOTH ypaskeHb
IIKIpK Ta CJIM30BUX 000I0HOK: X Masm 19,6—21,9 %
mamienTiB 3 1 kminiunoo cragiero BlJI-indexrii,
9,4—16,1 % mnauientis i3 1l kiiniuynolo crazgicro,
60,2— 61,25 % namienTis i3 111 kainiunoro crazgicio.
VY martienTis 3 [V kiiHIYHOIO cTali€io TepeBaKaIn
BicIlepaJibHi ypaskeHHs, a IepMaToJIOTIYHy MaToJI0-
rifo BusBieno jutie y 3,0—8,4 % xBopux [4, 8, 12,
16, 42].

Ha aymky 6GaraThOX BITYM3HSIHUX HAYKOBIIiB,
OCTaHHIMU POKaMU B YKpaiHi MPUCKOPEHUMU TEM-
ITaM¥ OIHOYACHO 1 MailKe TTapajieTbHO PO3BUBAIOTh-

ca emigeMii BOX-TPhOX COIaJbHO HeGe3MeYHnX
indexmiiinnx xBopod — tybepryabody (TH), BLJI
Ta TelaTUuTy, 10 YacTO BPaskaloThb OJHI ¥ Ti cami
rpynu Hacenenns [9, 20—22].

[Moennannsa T i BIJI (ko-indekirist) — 1e akTUB-
Huil gerenesuil abo nosanerenesuii Th, axuii pos-
BuBacThest y BIJI-indikoBanux ocib i € moTy:KHUM
YUHHUKOM, SIKUI TPU3BOJIUTH JI0 PO3BUTKY aKTUB-
moi opmu TH y HOCIiB JTaTeHTHOI Ty6epKYIbO3HOI
iHGeKITI1 Ta MABUIIYE TMOBIPHICTh PO3BUTKY PeIln-
nuBiB Th [18, 20—22], a TakoX PU3UK PO3BUTKY
acotrifioBanux 3 Bipycom Emmmreitna—bapp niMmbom
[13], ocobmmBo y pasi misuboro moyarky APT JIJKB
[28] ne3Baskaioun Ha BUCOKY e(peKTHBHICTb TPU3HA-
YEeHUX MMEePBUHHUX CXEeM TaKoi Tepartil.

3nauentst noexuannuga emigemin Thb ta BLJI me
Jidlle B 3HAYHOMY IIJ[BUIIEHHI 3aXBOPIOBAHOCTI Ha
TDb, a i1y 3MiHi KTIHIYHUX BUSBIB IIbOTO 3aXBOPIOBAH-
HsI YaCTillle CITOCTEPITAIOTHCS TSLKKI IONTUpPeHi (hopMu
3 TIOJIIOPTaHHUM YPaskKeHHIM Ta Mo3ajerenesi (popmu
[17], moxkanizarii mo3anereneBoro Th, sKi 3 TOsSTBOIO
aHTHOAKTEPiaIbHOI Tepartii Maiike 3HUK/IM (TyOepKy-
JIbO3 TIKipW, POTOBOI MOpokHUHM, OKa). BILJI-
iH(IKOBaHICTD € TOIOBHUM YMHHIKOM PU3UKY TIOSIBU
nozasnierereBoro Tb [19]. 3aramom Th mMoxe po3Bu-
uytuce y JIDKB #a 111 6ynp-sikoro piBust CDA4.

Ananis (paxoBux 1my06JriKailiil 3a OCTaHHI POKH A€
3MOTY B y3araJbHCHOMY BUTJIAAI CHOPMYJIIOBATH
ocuoBHi kiiniudi Bussu Thb y BlJI-indikoBanux:
acTeHist, mocTiiiHa abo iHTepMiTyBaJIbHA JTUXOMaHKa
(monaz 1 Mic), BUpa3Ha HivHa M TIUBICTb, 3aTaIbHa
c1abKiCTh, TPUBAJIHIL CyX Uit a00 3 HEBEJUKOIO KiJib-
KIiCTTO MOKPOTHUHHS Katesab (TIoHaf 3 THXK ), KPOBO-
XapKaHHsI, O1J1b y TPY/HIN KJIITIM, 3aUIIKa, 3HAYHE
3askenns macu Tina (< 10 %), niapes, y tperuni
BUMAJKIB MIPU OTJISA yepe3 2—4 TUK BiJl TOYATKY
3aXBOPIOBAHHS BUSBJAIOTH JliMaeromnario (miepe-
BayKHO IINUIHI, HAAKJIIOYNYHI, HiKJII0YNYHI, TaXBO-
Bi, BHYTPINTHBOTPY/IHi, Pi/illle — TMaXBUHHI JiMba-
TUYHI BY3JIM TIOHAJ 2 CM y JiaMeTpi), mepudepudHi
JiMdaTuyHi By3J/I1 MIiJIbHOI KOHCUCTEHILiT, TopOKCTi,
MaJlopyXoMi 1pu nasibraiii [ 14, 21].

[lomo poi BLJI-irdexIii y BUHUKHEHH] Ta TIepe-
6iry pisHKX JepMaTO3iB Oi/IbIIICTh HAYKOBIIIB 3a3Ha-
yaioTh, 1mo BIJI/CHI/l 3nauno moripurye ixmiit
KaiHiuHMiT iepebir [1, 16, 20, 25, 30, 35]. Tak, oxun
i3 paHHIX MKipHUX MapKepiB-BusBiB BIJI-indexrrii —
ceOopeiHuii 1IepMaTUT BUSIBJISLIH YacTile: Ha Horo
YacTKy HpHUIaaasio Big 6 % Bij yciel qepmartosioriy-
Hol matosorii B | xainiuniit craxii BIJI/CHI/ly no
21 % y IV cranii. ¥ novarkoBuii nepioz manicec-
TYBaHHS HOTO KITIHIYHUX BUSABIB BOHU MAJiO0 UMM
BiZIPI3HAINCS BiJl KJIaCHYHOTO BapiaHTa mepebiry i
JIOKQMI3YBAINUCS B «TPAMUIIITHUX> MICIIIX 13 Hal-
GIIBIIIOIO KIJIBKICTIO CaJIbHUX 3aJ103. 3aXBOPIOBAHHS
CIIOYATKY BUSIBJISIIOCH Y BUTLJISI/II [TOYEPBOHIHHS

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/-indekuin ® N2 2 (57) ® 2024 87



OITISM / REVIEWS

IKipU 06JMYYS Ta BOJOCUCTOI YACTHHU TOJIOBH 3
HaSBHICTIO SIK CYXMX, TaK i JKUpHUX Jycok. [locTy-
noBe noranbAeHHs iIMyHOIeDIIUTY TPUSBOIIIIO 10
TSKYOTO KJIIHIYHOTO Tiepebiry. Bucunka Buxoania
3a MeKi, XapakTepHi /sl KJIAaCUYHOTO BapiaHTa,
CYIIPOBOJIXKYBAJIACS CUJIbHUM JIYIEHHSIM, TTOTIHPIO-
BaJlacsl Ha LIKipy KiHIIBOK, OiuHi moBepxHi Tynyba
1 XapakTepu3yBaJacs BUPA3HOIO CyXiCTIO ITKipH, IO
HarajyBaJsia ixtio3. Hepijako Taki 3MiHU CyIIPOBO/I-
JKYBAJIMCST CUJIBHUM CBepOeskeM 0coOJINUBO Y BOJIO-
CUCTIl YacTHUHI TOJI0BU. BUHMKHEHHS Ta PO3BUTOK
cebopeitrnoro nepmaruty y BLJI-iHikoBaHux 1mo-
B’SI3YIOTb 13 I ABUILEHOI0 aKTUBHICTIO IPUGIB POLY
Candida, Pityrosporum ovale, 36i1bIIeHHIM KiJTb-
kocti kaimis Demodex folliculorum [4, 16]. Ilum
MOKHA 3 BEJIMKOIO WMOBIPHICTIO TIOSICHUTH POJIb
iMyHomepiNTy B TTaToTeHe3i iHeKIiNHNX i anxep-
rittnux pepmatosiB [12, 19, 40]. 3Biacu it Beauka
YacToTa BiPYCHUX ypPasKeHb MIKipH, THOSYKOBUX
3aXBOPIOBaHb, MIKOTUYHOI iH(MEKITii. 3 TACUICHHIM
iMmyHomedinuTy 1Ii 3aXBOpIOBaHHS HaOYBalOThH TIO-
ITUPEHOTO Ta XPOHIUHOTO XapakTepy [1, 16].
YacToTra BipyCHUX YpaskeHb IIKIpU Ta CIU30BUX
o6osonok y BIJI-iH(ikoBaHUX CTaHOBMJIA Ha PI3HIX
KJTHIYHUX CTalisgX PO3BUTKY iMYHOIeDIIUTHOTO
crany Bix 5,8 1o 13,1 %. Bucumnka mpu mpoctomy
nyxupiieBomy Jumiai B JIJKB xapaktepusyBasacs
3HAYHOIO KiJIbKICTIO €JIEeMEHTIB, 4acTO TIepMaHeHT-
HUM T1epebiroM, hopMyBaHHSAM TePIETUIHNX €PO3iit
i BUpa30K Ha reHiTaxisx, y nepiaHajabHiit abo aHo-
TFeHITaJbHIN IJISHKAX MIKIpU. Txuiit wrigivmHwIit
nepeOir MBUAKO CTaBaB TSKKUM, He 3aBKAN CBOE-
YaCcHO J[IaTHOCTYBAaBCS 1 XapaKTepu3yBaBcsl Pe3uc-
TEHTHICTIO /10 JIiKyBaHH:. BUpasku BHACTIIOK TTpU-
€IHaHHS BTOPUHHOI THOSYKOBOI iH(eKIii HabyBasu
CEPIIEriHyBAJIbHOTO XapaKTePY 32 PAXYHOK aKaHTO-
JIITWYHOI /i1 TPOTEOTITUIHUX (DePMEHTIB, SIKi TIPO-
nykysBanu miokoku [1, 16]. Herpes zoster moxe
Gy TH PAaHHBOIO KJIIHIYHOIO 03HAKOIO-BUSIBOM PO3BH-
tky CHI/ly y Monoaux marieHTiB i3 rpyn miiBH-
MIEHOT0 PU3UKY. Y TAaIlieHTiB 3 iMyHomediruTom
KJIIHIYHWEA 1epebir acoLiIoEThCs 3 YACTUMU PEL-
IVBaMU 1 aTUIIOBUMM 11010 JIOKAJIi3aI[il BOTHUIIA-
MU YPayKeHHST — Y POTOBI MOPOKHUHI 3 TEPEXOIOM
Ha OPOHXM, Ha TeHiTaJisX, KHCTSAX, TOMiJIKaX, SKi
MaIOTh CXWJIBHICTD JIO IIBUIKOI [MCeMiHaIllil 3 TeH-
JICHITIETO IO 3JINTTS, €pO3yBaHHS Ta BUPA3KyBaHHH,
3asmmriaioun rpyoi pyort [ 24, 26]. Moske yckiaaHio-
BaTHWCSA PO3BUTKOM €KTOIJIa3ii mepudepruyHoro
HepBa, eHIledamiTy, MIETITY, CHHAPOMY KOHTpaJa-
TepaJdbHOTO TeMimape3y. [lmceminoBama dopma
MOJKe 3aBEPIIMTHUCS JieTaTbHUM HacjaigkoM. Ha
Hally JyMKY, Ko;kHuii Bunasok H. zoster ciig pos-
rasgaTti K saBHUN iHankaTop BlJI-indexii mpn
BUHUKHEHHI B MOJIOAUX 0Ci6 32 BifiCyTHOCTI IPO-
BOKATUBHUX 3aXBOPIOBAaHb Ta IMYHOCYIIPECUBHOI

tepamii [26]. IIpu iMOBipHiCTH HASIBHOCTI came
BLJI-ingextrii cBiqgaTh cCKapru Ha HEBMOTUBOBAHY
BTPaTy MaCH TiJia, CTiliKe 301IbIIEHHS OKPEMUX IPYIT
giMmpaTtunux By3siB. Ilyxupiiesi Bucnunanns roct-
PO BUHUKAIOTHh Ha 3HAYHOMY €PUTEMATO3HOMY TJIi.
[Ipo momanpiomMy mifcuieHH] iIMyHOAEDITTUTHOTO
crany B JIJKB MoxmBa mosiBa ranrpeHo3Hux hopm
i3 cunpHuM 6GONEBUM CUHIAPOMOM. Penuausu
H. zoster, 0co6/11BO Ha TJIi IOBTOPHOI GaKTepiaabHOI
iH(EKIT1 BePXHIX ANXaJIbHUX MIJISIXiB, CBiUATh ITPO
TIOTiPIIEHHS 3aTaJIbHOTO iMyHOMeMIIUTHOTO CTAaly
[13, 16].

[Ile onauM i3 HaUACTINIMX YpasKeHb IIKIPHOTO
Ta causoBoro emitesito y BlJI-indikoBanux €
KJTiHiYHI BUABU mamiiomaBipycy joauau (I1BJI,
Human papillomavirus, HPV). IlixTBepasKeHo icHY-
Banms monaza 100 miarumis [1BJI [31, 36, 39, 41], aki
Bi/IPIBHSIIOTHCS 3a JIOKAJTi3aITi €10, TOTEHITIaJI0OM H0/I0
370sKicHO mporidepartii.

IIkipui 60opoaaBku, nos’sizani 3 [IBJI, nepena-
I0ThCS Yepe3 TICHUI KOHTAKT BiJl JIIOJAMHU /10 JITIO/IU-
HU, 110 TTOJIETTITYETHCS HASBHICTIO HABITh MiHIMaJIb-
HOI TpaBMaTu3arii mKkipu. AHoreHiTaabHi 60po1aB-
KU TIepeIaloThCs IIPU CTaTeBOMY KOHTaKTI. [cHy10TD
mani, 1o iHdikyBaHHsa MOXKe BiAOyBaTHCI TaKOK
BHACJITOK KOHTAKTY 3 IIJITHKAMU ITKipU, PO3TAII0-
BaHWMM JIAJIEKO BiJl CTATEBUX OPTaHiB.

Bosioxara seiikomnakisi. Briepie 1151 crienndivna
naroJiorig s3uka OyJia BUsIBJIEHA B HAIi€HTIB, SAKi
crpaxkpaiorh Ha CHI/I, y 1981 p. [loBeneno, mo
micJig mostBu ii kminiunmx BusaBiB CHI/L mporpecye
y 48 % manieHTiB pUOGIM3HO Yepe3 MBTOpa POKY,
y 83 % — ynpojoBx 1BOX pokiB. Kminiuni Bussu
1€l BipyCHOI TATOJIOTIi CIIOCTEPITaIOThCS JTUIIE Ha
MIPOTPECUBHIN CTaIi1 3aXBOPIOBAHHS Ta JIKIIIE Y XBO-
pux Ha CHI/I. OcobauBicTio BOI0XaTOol JIeHKOTLIA-
Kii € Te, 110 BOHA CHPUUYUHAETHCS BipycoMm En-
mreitna— Bapp yepes Giosoriuni pigunn (Haityaci-
e yepes cauny) [13, 16, 29], Tomy ocHoBHy maTo-
JIOTi0, Ky BiH cnpuunsse (IHQEeKIHHNT MOHO-
HYKJIC03), Ha3WBAIOTh <«XBOPOOOIO MOILIYHKIB>.
Kriniuai BusBM BosoxaTol JIeMKOIIaKil 3a3BUYail
BUSBJIIIOTHCS MOCTYTIOBO I HE MAIOTh TOCTPOBHUPA3-
Horo xapaxrtepy. CrouaTKy MaIliEHT He BiT4yBae
SKOTHOTO AUCKOMMOPTY, 60JI10, TieuirHs abo cBepbe-
Ky, Halfyacrine BUagkoBo 1momivae Juiie mMosBy
HEBEJIMKUX CKJIQMOK Ha GIYHUX Kpasx s3WKa, sKi
MaroTh Oisisicte 3abapBJICHHS Ta HATa[yIOTh ITOBEPX-
Hio mpasbHoi momku. llocTymoBo Taka BUcHIIKA
TpaHcHOPMYEThCst B Gisti OKPYTJIi 60041 iISTHKHI-
GJISIIIKY 3POTOBIJIOrO Ta 3MIHEHOTO eMiTeIio, HiOu
BKPHUTOTO IapoM JAPiGHUX BOPCHUHOK-BOJIOCKIB.
Bopcucri gisistHKY s13MKa BUTJISIAI0Th OKCAMUTOBHU-
MU Ta 30BHI HATaAylOTh KAaHAUIO3HUN CTOMATHT.
[ToBepxHsa BoOrHUIA HepiBHA, 3MOPITKyBaTa 3a
PaxyHOK HHUTKOMOAIOHUX PO3POCTaHb EMiTesiio
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cm30Boi obomoHku. Ha NoTHK ypakeHi mMiJISHKY

rpy0imi ta mopcrkinm. Bucurka gacriiie crodaTky

BUHUKAE Jniiie Ha 6iuHiil moBepxHi s3uka. ITocty-

MIOBO IIPOIIEC MOKe TIporpecyBatu. Bucuriiku 3iuBa-

I0TbCSA B OLIBII AIISHKN ypaskeHHs, HaOyBao4u

BUTJISIY OJISTIIOK 6€3 YiTKOTO KOHTYPY Ta MO PIO-

I0ThCSI HA BCIO TIOBEPXHIO sI3UKA, M'SIKE TTiHeOIHHST

Ta CJIM30BY 000JOHKY 000X IIiK. SKIIO Taka BUCHTI-

Ka PO3TaIIOBYETHCS HA KOPEHi S3WKa, TO MAaIli€HT

MOKe CTPaKAATH Bijl HAMTA/IiB CyXOTO KAILIIO 1 TIep-

NIHHS B TOPJIi, CTA€ BAYKKO PO3MOBJISATH.
MikotnuHa iH(eKIis BUSIBISETHCS BiAIOBIIHO

1o kainiyaux cragii BIJI/CHI/ly: 6escumnromue

HocificTBo y 69,8 % Bumajkis, reHepaizoBana JgiMm-

(anenomarist, mo nepcucrye, — y 18,6 %, CHI/[-aco-

nittoBanmit kommreke — y 8,1 %, CHI/T — y 3,5 %.

Oco6mBOCTI KITHIYHUX BUABIB i nepebiry Mikosis

[16, 17]:

a) Maii>ke oJfHOYACHA MMOgBa PI3HUX BUSABIB 1 BU/IIB
MTOBEPXHEBOI MIKOTMYHOI iH(EKITT Ha Pi3HUX Ii-
JITHKAX IIKIPW: MiKO3U CTOIl + OHIXOMiKO3U +
PI3HOKOJIBOPOBUIA JINTIAK + KaHAWI03HI TTapOHiXil/
3iMpizocTi + KaHAUI03 CAU30BUX (MOJOUHUIISA );

6) BUpa3Ha TEHEHI[S 0 yYTBOPEHHsI 3HAYHOI 3a
IJTOTIEI0 BUCUTIKH, IO CYTTPOBOKYETHCST OOIEM
Ta CXUJIBHICTIO /10 11 BUPA3KyBaHH;

B) TIONTUPEHiCThb BUCUTIKY Ha Pi3HUX TiJITHKAX TiJIa;

T') IBHA TOPITIHICTD 10 aKTUBHOI (papMaKoTeparii;

1) 9acTi 6e3NPUIUHHI PEIUANBY Ta KOPOTKOTPUBA-
JIi peMicii;

€) CXUJIBHICTh JI0 TIOSIBU PI3HOMaHITHUX YCKJIAI-
HEeHb — eK3eMmaTu3allil, BTOPUHHOI TioaepMmii,
reprietnynoi Bucumnku [1, 9, 11, 12, 16].

B omy6sikoBaHUX CHOCTEPEKEHHSAX MIKOTUYHI
saxsopioBanis B JIYKB Haituacriie 6y/u mpeacras-
JIeHI KaHANUZ030M, PiI3HOKOJIbOPOBUM JIUIIAEM, PyO-
pomiko3oMm. JIJis 1MX 3aXBOpioBaHb OyJa THUIOBA
iXHS 3HAUHA TOMWPEHICTh Ta CTiifKa BiAICYTHICTb
MMO3UTUBHOI JMHAMIKU BiJl JIKyBaJbHUX 3aXOJIiB.
3a3Buyail KIIHIYHI BUIBU TaKOI KAIIUAOMIKOTUYHOL
iH(eKIT criocTepirair B MOJIOAKX 0Ci0, K He BIKU-
Ba/ aHTUOIOTUKIB, UTOCTATUKY, KOPTUKOCTEPOI-
niB. Ha BigMiHy Biji 3BUYAiiHOTO KaHW03Y TiCId
KLIBKOX PELUAUBIB CUPOIIOLIOHII HAJIT CIIAIOETHCS
3 TJIErJIO CJAM30BOI0 0O0JOHKOIO i 6e3 3HAuHKX
3yCHUJIh He 3HIMAETHCS, a TICA HOTO 3HATTS HA 1TUX
MiCIIIX YTBOPIOIOThCS yske Gosoui eposii. ITpu
KJIACUYHOMY Pi3HOKOJIbOPOBOMY JIMIIIAIO, 32 HAIIIK-
MU CIIOCTEPEKEHHSAMM, 3a3BUYAN TIJISIMH KOB-
TYBATOTO, OJI110-KPEMOBOTO i TEMHO-0YPOTO KOJIBO-
py, okpyrJi, 10 1 cM y miameTpi, Toxai sk y BLJI-in-
(hikoBaHUX TaKi MISIMU MOXKYTb OCATATH 3HAUHO
6iIBIIIOr0 po3Mipy I TpaHcdOpMyBaTHCS B OJIAIIKK
3 BUPA3HUM YIIIIBbHECHHAM Ta iH(MIIBTPAIl€o, M0
JIETKO BUSBJSETLCA TPHU iXHiH maspmarii. Kosip
TaKOi BUCHIIKU CTa€ Hacu4eHo-uyepBonuM [12, 16].

I'nostukoBi ypaskenud mikipu y BLJ/I-irndikoBanux
MaIieHTiB (hikcyBatn B PISHOMAHITHUX KIIHIYHUX
opmax (xponiuna BUpa3KkoBa MioepMisi, By3J0Ba-
Ta TodYecyxa, AMCEMIHOBAHUI KOHTAriO3HUU MO-
Jiock). HaltyacTiimumu 1pu nepiimx IBOX KJiHiY-
HUX cTafgisx po3sutky BIJI 6y penmansHi doJri-
KYJITH, a TaKOK Pi3HI BUJW IMIIETUTO 3 BUPA3HOIO
TEHJIEHITIEIO /IO TBU/IKOTO Ta 3HAYHOTO MOIIUPEHHS.
Y Mipy mifcuieHus iMyHoaediluTy peecTpyBau
TakKi XPOHIYHO-PEeNUANBHI (opmu miomepmii, sK
MAHKPOIOAiOHA, BUPAa3KOBO-BereTyBaJbHa Ta /-
dysHa. IxHs HasBHICTD 1€ MiJICTABY 3aITiI03PUTH
iMyHosepiUTHUI CTaH Ta MAa€ PO3IIHIOBATUCH SIK
BapianT aeorory CHI/I-inaukaTopHux iHbexIiii, a
TaKOX € TTi/ICTaBOIO JIJIT HETAHOTO Ta JeTaIbHOTO
snaboparoproro obcrexenns Ha BILJI ocobmmBo Ha
111 HeeeKTUBHOI aHTHOIOTHKOTEpaIllii B aHaMHe3I.
He cuti 3a6yBaru Ipo MOKJIUBY HasIBHICTh «CEPO-
HETraTUBHOTO BiKHAa» Y TaKUX XBOPUX Ta HEOOXil-
HICTb MOBTOPHUX JaOOPATOPHUX HOCIIAKEHD 3
000B’I3KOBUM 3alIOBHEHHSIM yciel HeoOXiAHOI JOKY-
MeHTalii Ta MMCbMOBOIO 3roA0I0 Ha JabopaTopHe
obcTeskenns xBoporo Ha BLJL

¥ BlJI-indikoBanux maiieHTiB y KIIHITHIN Kap-
THHI KOPOCTH CIIOCTEPIraan 3Ha4HO OiJIbIII IO pe-
HUH XapaKTep BUCUIKHU 3 PAaHHIM YCKJIATHEHHIM
oJIepMi€lo, HETUTIOBY JioKasi3allito Bucunku. He-
PIZIKO TUTIOBI KOPOCTSIBI BUCUTIAHHS JIOKAJTi3yBaJIN-
cs Ha OJIOHAX i migomBax [16].

Capkoma Kanomi — xponiune 3J10sIKicHe 3aXBO-
pIOBaHHA JTIMMDATUIHUX eHI0TeTIaTbHUX KIITHH i
cniosrydnol Tkanuau mkipu. [Tyxsmna naituacrinre
JIOKQJII3YETHhCSA Ha MIKIpi KUCTEH, CTOI, TOMIJKU,
piziliie — Ha TTOBiKaX, y POTOBiH MOPOKHUHI y BUTJISI-
[ TIOCKMX a0 3Jerka mijiHeceHuxX 06e300JicHUX
IJISIM 1 BY3JIMKIB Iy PILyPHOTO, Y€PBOHOTO a60 (io-
JIETOBOTO KOJIbOPY. MamnidecTarlis 3aXBOPIOBaHHI
MOYMHAETHCS 3 HAOPSIKY sICEH, eHAHTEMU Ha CJIN30-
Biil 000JIOHII POTOIJIOTKH, TIOCKIEHOI KPOBOTOUYM-
BOCTI gCeH. 3TO0M 3’ SIBISIIOTHCS CUHIOIIHI IIJISIMU
Ha TUJIbHIN TTOBEPXHI KUCTEH, TTiCJIs YOTO BUCUTIKA
MOMUPIOETBCA HA IMIKIPY JiKTiB, MEpeaiiyds y
BUTJIsI/Il GAaraTboX aHAJIOTTYHUX BUCUIIOK. [TaToJio-
FiYHUI TIPOIleC TPEACTaBICHUNA TaKOXK OypUME
MJIIMaM¥, BY3JaM#, CAPKOMATO3HUMU [IiITITHKAMU
Ha IIKipi KiHIBOK, BEPXHBOI MOJOBUHHU TYJIy0a,
CJIM30Biil OOOJIOHIN TOPOKHUHU POTa, TUIHHIN
MOBEPXHi KUcTel. BigzHauaroTh BUpasHuii HaOPSIK
nasbliliB pyk. Ha 1mikipi nepennboi rpyiHOi CTIHKT
YACTO CIIOCTEPITAIOTh 3rPYIOBAHY BUCHUIIKY, TIPE/I-
CTaBJIEHY BE3WKYJIaMHU, TyCTYJIaMU Ha €pUTEMATO3-
HOMY TJi, TeMOpariqTHuMu Kipoukamu. PsicHi BOT-
HuIma ypaskeHust mkipu capkomoro mpu CHI/ly
JIOKaJIi3ytoThest Ha o6smadi (0coBJMBO Ha HOC,
MOBIKaX, ByXax, 110 J{y>Ke ITPUTHIUYE MICUXOJIOTTYHUI
CTaH TaKWX MAIi€HTIB), TMOOAMHOKI — Ha TyJyOi,
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cm30Bii 060m0HII pota (0COBIMBO HA TBEPAOMY
migHe6inHi ume y xgopux Ha CHIJI, sk Trnoswit
tepMminaspuuil BusaB BlJ/I-indexiii). Bucunka na
IIKipi SICKpaBa i COKOBUTA, IMBUIKO IUCEMIHYE.
CyTpoBOKYETHCA CUCTEMHUM YPASKEHHSM LTy H-
KOBO-KMIIKOBOTO TpakTy. Kinpkicts CD4 -kmitun
y Bumajakax, nmos’sisanux 3i CHI/lom, vacto < 200
KmiTuH/ M [27].

BucHoBKuU

1. BIJI — cBo€pifHO <IiACTYITHU» PETPOBIpPYC,
SIKUI 3yMiB €BOJIIOIIOHYBATH TaK, 11100 MaTH 3/1aT-
HicTh BuUKopuctoByBatn imyHHi Kmitunu (CD4)
1H(IKOBAHOTO OPTaHI3MY I BJIACHOTO PO3MHOKEH-
Hs, a He TUHYTU Bix KoHtakty 3 uumu. ¥ JIJKB
piBeHb IMyHOAEDINUTY BU3HAYAETHCA KIiJTBKICTIO
CD4 -xmiTiH Ta BipyCHUM HaBaHTaKEHHSIM.

2. Mommpenns BlJI-indexmii/CHI/ly B Ykpaini
kracudikosano excriepramu OOH sk KoHIIEHTPO-
BaHa emijgeMis Ta Ma€ HaMOiIbII 3arpo3/aUBUI
XapakTep B €BpONENChKOMY PETiOHI, X0Ua cydacHa
CHCTEMA eITiIeMiOJIOTIYHOTO HArJISAMy HAa€ 3MOTY
MIPOBECTH IHTETPATBHY OIHKY e(heKTUBHOCTI TIPO-
(himakTHUHUX 1 JIKYBaIbHUX IPOTPAM MIPOTUIIT 1111
BipyCHiil XBOpOOi.

3. Ha mymky 6arathboX BiTYM3HSHUX HAYKOBIIIB,
B YKpaiHi NMPUCKOPEHUMHU TeMIaMM OJIHOYACHO 1
MaiiKe TapajebHO PO3BUBAIOTHCS €MiZieMil KiJTbKOX
corianbHo Hebes3neyHnx iHGEeKIiiiHuX XBopob —
TYOEPKYJIbO3Y, Bipycy iMyHOAeDIIUTY JIOANHU Ta
TeraTUTYy, 1110 IepeBaKHO BPasKalOTh OJ[HI i1 Ti cami
Py HACEJIEHHSI.

Kouduamikry intepecis Hemae.

4. [IpakTUYHO BCi KJIiHiYHi CAMIITOMH, 1[0 3’SIB-
asiorbes nipu BlJI-indexnii Ta CHIy, MoxyTsb
OyTH CX0Ki Ha BUSIBU PI3HUX COMAaTHYHUX 3aXBOPIO-
BaHb 200 XPOHIYHOI OMOPTYHICTUYHOT iH(EKITIT, 1110
pPanTOBO «ITPOKUHYIACH>.

5. Iapagokcanpho, ane B JIJKB Moxe KiaiHiYHO
CIIepIIy BUSIBUTHMCS Ha MIKIiPi TeBHA KiJIbKICTh MaHi-
(hecTHUX BUCHUTIAaHHP — MapKepHUX BuUABIB BILJI/
CHI/Ly, ajie 3a yMOBH iXHBOTO CYO’€KTUBHOTO «MOB-
YaHHg» Ta 30epPeKeHHs IPaLe3JaTHOCTI Taki po3-
JIAZI HEe CIIPUMMAIOTHhCS XBOPUM SK OUYEBH/HI CUT-
HaJIM 3HAYHOT COMaTUYHOT HEOE3IEeKH.

6. Panni nepMaToJioriudi MapKepu-BULBY J1aI0Th
MiZICTaBY JIKapIM 3araJbHOTO MPODITI0 CBOEUACHO
zamigo3putu BlJI-indexriio/CHI/I.

7. Ha nymky GarathoxX HAyKOBIIIB, TyOEPKYIbO3
3aJIUIITAETHCS TOJIOBHOIO KO-iHdexkIieio B JIZK B, 1o
3HAYHO 301JIbIIyE PU3UK TOJIOPraHHOTO TYOEPKY-
JIbO3HOT'O ypaskeHHs Ta,/a00 peakTUBAIlii «CILI40i»
TYOEPKYJ/IbO3HOI €HIOTEHHOT 1H(DEKITI.

8. TsaKKicTh KIIHIYHUX BUABIB TYOEPKYIbO3Y Ta
iHmMx Ko-ingexii Tum Oiiblia, 10 MEHIIA Kijlb-
kicte CD4*-T-mimbonuTtiB 1MupKyJaioe B rnepude-
pUYHill KpoBi, a AiarHocTuka Ha T BlJI-indexii
npu piBai CD4*-xmitun < 200/MM® KpoBi 3HAYHO
yTpyAHEHa.

9. IlpoBenmenuii amaji3 CBiIYUTH TPO Te, IIO,
HE3BAKAIOYN HA BUCOKY e(DEKTUBHICTD MEPBUHHUX
cxeM JTiKyBaHHs xBopux Ha BlJ/I-indexkirito, misniit
nouatok APT Mae 3HaUHUIT HETATUBHUN BILJIUB Ha
KJIIHIYHUNA 1epebir i po3BUTOK HECHPUSTIANBUX
MIO/Ii#, TTOTIPITYIOUX TTPOTHO3 IIHOTO 3aXBOPIOBAHHS.
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HIV/AIDS and its marker diseases-manifestations

An objective confirmation of the seriousness of the human community’s understanding of the global

significance of such a «relatively young» infection as HIV/AIDS is the extensive discussions — the
discussion of this seemingly purely medical problem at several meetings of the UN General Assembly, as
well as the creation of a specialized UNAIDS program (of the United Nations AIDS Program) which this
year published a final report entitled «In danger». It assessed the current situation with this infectious
disease as an absolute threat to the entire modern human society.
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Objective — to conduct an analysis of professional publications of recent years regarding the modern
clinical and epidemiological features of the clinical course of HIV-infection/AIDS and to determine
organizational measures to ensure at least partial well-being of the public health of the population of
Ukraine in wartime conditions and the conduct of active hostilities. It is important to emphasize to primary
care physicians not only the significant variety of clinical manifestations of various forms of this acutely
contagious viral pathology, but also the real possibility of visually diagnosing it — suspecting it at a daily
outpatient polyclinic appointment, based on the clinical manifestations of numerous marker diseases
already present on the skin and mucous membranes.

Materials and methods. Official documents and scientific publications related to public health policy,
approaches to overcoming the HIV /AIDS epidemic, dynamics of morbidity and specific manifestations and
clinical course of certain marker dermatological manifestations of this viral pathology in Ukraine were
analyzed.

Results and discusion. The content of the analyzed professional publications indisputably shows that
the problem of HIV/AIDS has gone far beyond the scope of the purely medical field and has acquired the
status of national significance. A modern approach to improving the state of public health requires constant
coordination of the efforts of different people, who at the same time have a wide range of professional skills
in many different disciplines, as well as the ability to collaborate fruitfully with others in joint
multiprofessional teams to achieve the common goal of overcoming this viral epidemic.

Conclusions. The analysis of scientific publications of recent years on the problem of HIV/AIDS
indicates an urgent need to consider this disease in the state public health system as a socially significant
infectious disease of the whole organism, in which early visual identification on the skin of clinical
manifestations of a number of marker dermatoses allows prompt suspicion, and then and to quickly confirm
both the fact of HIV infection and to start a course of ART. This requires an interdisciplinary approach and
systematic methodological cooperation of primary care physicians, dermatovenerologists, infectious disease
specialists, and pathologists in the aspect of timely (early) diagnosis and complex therapy of this viral
infectious pathology.

Keywords: HIV/AIDS, dermatological markers, TB/HIV co-infection, possibility of early visual
diagnosis.
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KJliHiKO-EHiD,GMiOJlOI‘i‘IHi OCO6111/1P30CTi
TyOepKyNbo3y B YkpaiHi (ornsap nitTeparypu)

ITpoBeseHo aHaxi3 GaxoBux MyOJiKalliil MIOA0 KIIHIKO-emigeMioNoriyHux ocobauBocTeil nepebiry tybep-
KYJIbO3Y B CYYaCHUX YMOBaxX. AHaJli3 JliTepaTypHUX JKepes OCTAHHIX POKIB CBIAUHUTH PO Te, 10 TYOEPKYIhO3
BAINIIAETHCS AKTYAJIbHOIO IPOOAeMOI0 B YKpaini (0COOJUBO B YMOBAaX BOEHHOI'O CTaHy i BeJE€HHS aKTUBHUX
6OMOBUX JIii1).

3a gaHMMU JTepaTypu BUBYEHO OCOOIMBOCTI mepediry MyJbTUpe3UCTeHTHOro TyGepKyabosy (MPTB)
JiereHb y AiTed Ta MiAJITKIB i3 ocepeaKiB JiKapchKo-CTilikoi TyOepKy/Ibo3HOI iHdekIii. [loyaTok JikapchKo-
CTIKOro TyOepKyJ/Ib0o3y B AiTE dacTile TOCTPHii, y MiAMITKIB — ToprigHumil. JiTh Ta mAIiTKH € 0coOJMBO
YYTIUBUMU 0 PO3BUTKY JIIKapChKO-CTiiikoro Ty0epKy. ib03y. IIlopoky Ha Ty6epKy/Ib03 XBOpitoTh 1,1 MiIH marti-
€HTIB BIKOM 710 15 POKiB, CMEPTHICTb AiTell B TYOEPKYIb03Y CTaHOBUTH GJ3bK0 700 BUITA/IKIB IIIOJEHHO.

ITpoananizoBaHo 0cOGIMBOCTI BUABIEHHS 1 Hepebiry KIiHIYHUX (OPM 1103a/lereHeBOro TyOepKyIbo3y Ta
npodiab MeIMKAMEHTO3HOI PEe3MCTEHTHOCTI 30yAHMKA B Pi3HUX BIKOBUX TPyIax 3a HaHUMHU JITepaTypu.
Y 2022 p. sapeccTpoBaHo Oijblle BUIAAKIB II03a/ereHeBUX 1 reHepasizoBaHux (GopM TyOepKy/Ibo3y, Hixk
y 2019 p. — 15,6 Ta 8,1 %. Jlerenenwuii Ty6epKyIH03 BUsiBIEHO B 34,7 % y 2019 p. i 8 38,9 % — y 2022 p.

VY cydacHUX yMOBaXx JI0 MOMUPEHHS I PO3BUTKY TYOEPKYIb03y npusBoasith BIJI-iHdekiiis Ta KopoHasipyc-
Ha xBopo0a-2019 (COVID-19). BLJI-iHbekIis cnpudrHse emigeMito TyOepKyJ/Ib0o3y, BILUIMBAE Ha mepedir
i nacaigku #oro JyikyBannsg. Crurmartusaitis no0 COVID-19 i crpax nepes KapaHTUHOM TEPENTKO/KAIN Ta
3aTPUMYBAJIN 3BEPHEHHST XBOPUX TI0 MEJIMYHY JIOMIOMOTY, 110 0OMEKYBAJIO IXHE TIePeCyBaHHS Ta TIPU3BEJIO 10
3MEHIIEeHH OiIbIIOCTI MEAMYHUX TIOC/IYT i3 JIarHOCTUKH, JTIKyBaHHS Ta IPOMIIAKTHKE TYOEPKYIbO3Y.

Curyanis B Yipaini (nommmpenicts BlJI-indexkii Ta COVID-19, Boenni zii Ha TepuTopii Kpainu, Mirpaiis
HACEJICHHSI, HAsIBHICTh OI/KEHIIIB 1 THMYACOBO MEPEMIIIEHUX 0Ci0) TaKOK CIIPUYNHIUIIA PO3BUTOK 1 MOIIMPEHHS
TYOEPKYJIbO3Y, 3DOCTaHHS MOKA3HUKIB 3aXBOPIOBAHOCTI Ta CMEPTHOCTI BiJl HHOTO, TPOTPECYBAHHS Ii€T XBOPO-
6u. Cepez GiKEHIB, TUMYACOBO TEPEMINIEHNX OCibO Ta HaceJeHHS TEPUTOPIid, e mepedyBaioTh 11i 0codH,
MOJKYTb TOIMPIOBATHCH OHOYACHO TyOepKynbo3, COVID-19 ra BIJI-indexiiis.

KniouoBi cnoBa
Ty6epKynbo3, NoKasHMKHK, MikobakTepii TyO6epKynbo3y, BOEHHMI cTaH, 6ixeHui, BI1-indekuis, COVID-19.

yOepKy/Ib03 — Iie Bask/amBa mpobieMa chepu

OXOPOHU 37I0POB’sl, OCKLIBKH LI XBOpoOa € oc-
HOBHOIO TPUYIHOIO CMEPTHOCTI HacesieHHs. binss-
KO 2 MJIpJ1 0ci6 y ¢BiTi iH(DiKoBaHI MiKOOaKTEPisIMHI
Ty6epkyabosy (MBT) [28], ane saxsopioBaHHs
PO3BUBAETHC HE B ycix iHGDiIKOBaHUX. DBinbmricTsh
oci6, indikosanux MBT, mepebyBaiorh y crami
nmarentHol TyOGepkyabo3noi indexii [22]. ITixsu-
IIEHOMY PU3UKY PO3BUTKY TYOEPKYJIb03Y Mi/IAl0ThCS

ocobu 3 ocytabyeHo IMyHHOIO CUCTeMOIO. Pusnk
PO3BUTKY aKTUBHOTO TYGEpKy 1603y B 0ci6 i3 BIJI-in-
dexrieio B 26—31 pas Bumuii nopisusHo 3 BIJI-
HEraTUBHUMK 0COOAMHU.

3a ganumu BOO3, y ¢BiTi HasmiuyeTbest 6IM3bKO
60 MJIH XBOPHX Ha TYOEPKYJIbO3 i CIIOCTEPITAETHCS
TTOCTifiHe 3pOCTaHHs IXHBOI KiTbKOCTI [6].

Y 2019 p. na Ty6epKynb03 3axBopinu 1,2 MiH
miteit [9],y 2020 p. — 9,9 M. Y 2020 p. Bix Ty6ep-
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Kyabo3y momepau 1,5 mun ocib, y 2021 p. —
1,3 mumn [14].

[ITopoxy B YkpaiHi BUSBJISIOTH OJI3HKO 27 THC. HO-
BUX BHIA/KIB TYOEPKYJIbO3Y, IIOMUPAIOTh BiJl TyOep-
KyJ1b03y 6/113bK0 3700 xBopux, moams — 10 oci6 [22].

3a gannmu BOOJ3 Ykpaina mocijgae 5-te Miciie B
CBIiTI 32 3aXBOPIOBAHICTIO Ta CMEPTHICTIO Bix TyOep-
KyJIbO3y Ta 2-re Miciie — B €Bpori.

Merta po6oTH — IIpOBeCTH aHai3 (haxoBuUX 1my6-
JIKAITN OO CYYaCHUX KITIHIKO-€eMiZIeMiOTOTIYHUX
0COOMUBOCTEN KIIHIYHOTO 11epebiry TyOepKyIbosy.

3a panumn giteparypu [16—18], no 2021 p.
3apeeCcTPOBAHO BUCOKI TTOKAa3HWKH 3aXBOPIOBAHOC-
Ti Ha Ty6epKyIb03 y Takux obaactsax: Omecbka —
105,9 Bumaaky Ha 100 Tuc. Hacenensst, /lHimnpo-
nmeTpoBchbka — 67,7, Boaumncoka — 59,9, Xepcon-
cbka — 53,8. HeBHCOKI MOKa3HUKM 3aXBOPIOBAHOC-
Ti Ha 1[I0 HEAYTYy BifisHaueHO B YepHiBeNbKiit
obmacti — 25,3 Bumaaky Ha 100 THC. HaceneHHS,
Teprominbepkiit — 24,4, Binaumnpkiii — 26,5.
Y Kuesi 11eii mokasHuK cTaHOBUB 28,5 BUIIAIKy Ha
100 twuc. nacesnenns. Y Yepuiserpkiii obaacti 3a-
(bikcoBaHO TaKOK TEHJIEHIIITO O TIPUPOCTY MOKA3-
HUKa 3aXBOPIOBAHOCTI MAIEHTIB i3 TYGEPKYIbO30M
y 2021 Ta 2022 p. nopiBusno 3 2020 p. CyTrreBux
3MIiH MIOZ0 CMEPTHOCTI Bifl TyGEpKyJIbo3y B INiif
obnacri He BusBJIeHO [15].

Y cyugacHux ymoBax TyOepKyJIbO3 Ma€ 0COOJIH-
BOCTI, 30KpeMa JiikapchKy cTifikictb MBT [1].

[0JIOBHUM PHM3UKOM PO3BHUTKY TYOEpPKYJIbO3y B
aiTell € ciMeMHUN KOHTAKT. BuBuaiaym KJIHIYHUNI
nepebir TyOepKyIbo3y B [iTell Ta mifiTKIB. YcTa-
HOBJIEHO, 1[0 [T Ta HMiATITKA € 0COOIMBO 4y TIHU-
BUMHU JI0 PO3BUTKY JIKAPCHKO-CTIHKOTO TyGepKy-
b03y. BusiBiieno ocob6mBocTi 1epebiry MyJibru-
pesucTeHTHOro TyO6epKyab03y (MPTB) jerenn y
JiTeil Ta MiJIITKIB i3 0cepeiKiB JiKapChKO-CTIHKOT
Ty6epKyIb03HOI iH(DeKITii. [TouaTok JikapchbKO-CTiii-
KOro TyOepKyJbo3y B JiTeii yacrilie rocTpui, y
MUTITKIB — TOPIIAHWNA. Y AiTeH 1 M1 TKiB, XBOPUX
na MPTDB, szaxBopioBanus mepebirae TsuKde, 3 BU-
PasHOI IHTOKCHKAIE, MOMIMPEHICTIO TyGepKy-
JIO3HOTO TIPOIIeCY, YCKJIAIHEHHSMM i dYacTimre
JIeCTPYKTUBHUMU 3Minamu. ¥ 1,6 pasdy dacrimie
BUABJIsM fecTpyKilii ipu MPTD y mijuniTkiB, Hix
y aiteii (70,51 43,3 % Bignosinuno, p < 0,05) [1, 12].

3a TaHMU JIiTEPATyPH BiIOMO, 1110 B [IiTell BUHU-
KaloTh KJacudHi (hopMu Ty6epKyIb03y (TIepBUHHUIT
TyOepKyIb03HUIT KoMILTEKC — 14,9 %, TyOepKyIb03
BHYTPIMIHBOTPYAHUX JIMGMATUIHUX BY3JIiB —
14,9 %) Ta inmi opmu (Miiapauii Ty6epKyIHO3 —
11,9 %, TyGepKyJIb03 JIeTeHb 1 IIeHTPaIbHOI HEPBOBOT
cucteMu — 5,9 %, kaseosHa mHeBMoHisI — 8,9 %,
($hibposHO-KaBepHO3HUI TyOepKyIb03 — 4,5 %).
¥ 3,5 pasy vacritiie y giTeil HOPiBHSHO 3 AT TKAaM U
Ty6epKy 1603 Tporpecye [12].

Y mipmitkis npu MPTDB uactie BUHUKae iH-
dinprpatusHa (29,4 %) Ta muceminonana (35,9 %)
dopmu [12]. 3a iHmUMH AAaHUMU, Y MiIJTITKIB
y 7,5 pady gacririe MOPiBHIHO 3 ITBMU iarHOC-
TyBaJau iHGIABTpaTUBHY (GOpMy TYOGEpKYJIbO3Y,
y 3,3 pa3y — auceminosany dopmy [10].

Humi prusiarpis myske HEMOKOSATD IUTSYA CMEPT-
HicTb i xBopobuuBicTb. Jiti Ta migmitku 10 15 pokis
cranoBJsTh 11 % Bijt ycix XBOpuX Ha TyOEPKYJIbO3 ¥
csiti. [llopoky na TbH xBopitoTs 1,1 MiIH TaITicHTIB
BiKOM 10 15 POKiB, moHaz 225 THC. i3 HUX TOMUPAIOTh
[24], 3a iHIIMMK TaHUMU, CMEPTHICTB JiTel Bij TyOep-
KyJb03y ctanoBuTh 700 Bumazakis mozaenso [ 29, 30].

HaykoBisiMu ripoaHasiisoBati 0COOIMBOCTI BUSIB-
JIEHHS Ta 1mepebiry KaiHidHuX hopM Mo3arereHeBo-
ro ty6epky o3y (IITB) i mpodias MeankaMeHTO3-
HOI PE3MCTEHTHOCTI 30yAHUKA B iTell Pi3HUX
BikoBuX Tpym. Pesucrentni hopmu TyOepKyIHO3Y
miarnocryBaiu B 49,0 % npireit (y 73,7 % BikoM 110
1 poky Ta B 26,3 % Bikom 2—9 pokis). Yacrora
MYJIBTHPE3UCTEHTHOTO TYOEPKYJ/Ib03Y i HOro PUSHKY
B jiiTelt BikoM 710 1 poky ctanoButh 35,7 i 28,6 %
BignosigHo. Y 40,4 % npiteil HaloOMIMpPeHima KJri-
HiuHa (hopMa — TyOEepKyJIb03 nepudepuaHmx Jim-
daTnunux By3JiB [8].

[Toripumuiach AiarHOCTHKA JATEHTHOI TyOepKy-
JIbO3HOI iH(eKIii, BUABJIEHHS HOBUX BUITAJIKIB
TyOEPKYJIbO3Y, JIKapChbKO-CTIIIKOrO TyGEepKyIbo3Yy,
301IbIIIIIACH CMEPTHICTD BiJ| TyOepKyI1b03y [23, 25].

3axsopioBanicTh Ha [I'TD 3menmmnacsa y 2020 p.
mopiusHO 3 2004 p. 3okpema, y CyMcbKiii obmacTi
Hal6iTbIny KigbkicTh Bunaakis IITH BusiieHo B
2004 p. (11,3 ma 100 THC. HACEeH A ), HAMEHTITY — Y
2020 p. (3,1 na 100 tuc. nacenenns). Cepes BusiBJie-
HUX XBOPUX 68 % CTAHOBWJIN JAITH Ta MiJITKA. Y HUX
BiZI3HAUCHO AHAJIOTIUHY TEH/ICHITIIO 10 3aXBOPIOBAHOC-
Ti — 13,0 na 100 Tuc. qursyoro nacenenns y 2004 p.
10,7y 2020 p. Yacrora Ty6epKyJIb03y KiCTOK i CYTJIO-
6iB cranoBuiia 21,6 %, TyOEpKyJIbO3y CEUOCTATEBOI
cuctemu — 15,1 %, TyOepKyIb03y nepudepuaHmx
giMpaTnaHux By3JIiB — 2,4 %, MiJiiapHoro TyOepKy-
1603y — 0,6 %. 3MEHITIeHHsI BUSIBIEHHS TYOEPKYITHO-
3y B JIOPOCJINX, [IITEH 1 MiJITITKIB MOKE CBITYUTH ITPO
3pOCTaHHs KiJIbKOCTI 3aHen0anux dhopM [4].

3a JlaHUMU JITepaTypH, 4YacTillle TPaTISE€ThCS
TYOEPKYJIbO3 IUTONOAIOHOI 3271031 (0COOIMBO TIPH
reHepajizoBaHoMy Tpoiieci — MijiapHomy). Bus-
YeHO HOTo KJIIHIYHUI 1epeOir, [arHoCTHKY Ta JHKY -
BaHHsA [24].

Busnaueno ponb mMenatoHiny B maTodisionorii
dopMyBaHHs 3aMaJbHOI peaKIlii B JIETEHSAX i HOTO
BILIUB Ha KJIiHIYHI nepebir Ta epeKTUBHICTD IIPo-
TUTYGEpKyIb03HOI Teparii [15].

TpuBaIOTh JOCTIKEHHSI TIOEHAHUX 13 TyOepKy-
JIbO30M 3aXBOPIOBaHb, 30KPEMa MAPOIOHTY B XBOPUX
Ha TyOepKyJb03 OpraHiB auxaHHs. [lommpeHicTh
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3aMaJIbHUX 3aXBOPIOBAHDb TKAHWH MTAPOIOHTY B TIalli-
€HTIB i3 TyOEPKYJIbO30M OpPraHiB AUXaHHs Ta iH)i-
koBanux MBT xiteil 36i1bLIyETHCS 3 BIKOM 1 BUSIB-
JIIETBCA YPAKEHHSIM siceH (KaTapaJbHUI TIHTIBIT,
napozouTuT). HaitBura mommpenicTb TapogoHTy —
B 0ci6 Bikom 15—17 pokiB, siKi XBOPIIOTH Ha Ty-
OGepKyJIbO3 JIeTeHb, piaire — B 0ci0, indikoBaHux
MBT. ¥V xBopux Ha TyOepKyJIb03 i miTeit, iHpikoBa-
nux MBT, maponont peectpyiots y 4,0 i 3,7 pa3y
BiZIMOBIIHO wacTilie, HiXK y 310poBuX 0ci6 [13].

CMepTOHOCHOTO iH(EKITIEIO ¥ CBITI 3a/TUIIAETHCS
COVID-19 [2]. B VYkpaini y 2020 p. moxazHUK
3aXBOPIOBAHOCTI HAa TyOEPKyJIb03 3HU3UBCS Ha TJIi
KopoHaBipycHoi indekiii. KisbkicTs ocib i3 Briepiie
miarHoctoBaHuM Ty6epKyibo3oM y 2020 p. Gya Ha
31 % mentoio, Hixk y 2019 p. [14]. [Tix vac mangemii
COVID-19 3un3uBcs oKa3HUK 3aXBOPIOBAHOCTI HA
TyOEPKYJIb03, 30KpeMa MYJIBTHPE3UCTEHTHUH, Yac-
ToTa penmuauBiB Ta Ko-iudexmii TH/BILJI/CHI/,
a TaKOK 3MEHIINJIACsST 3aXBOPIOBAHICTh Ha TYOEpKYy-
JIbO3 cepell MeINYHUX MTPAIliBHUKIB, IUCTaHCepn3a-
11is1 XBOPUX 3Be/leHA HaHiBellb. Pe3yibTaTul TiKyBaH-
HsI XBOPUX Ha TYOEPKYJ/Ib0O3 HU3bKI Ta He BiJIIOBiga-
IOTb CBITOBUM cTaHzapTam [2].

V¥ 2018 p. B Ykpaini 3aXxBopioBaHicTh Ha TyOep-
Kyp03 (3a ranumu BOOJ3) cranosumna 80,0 % Ha
100 Tuc. HacesgeHHd. 3a JaHUMU KOMIcCII eIrigeMiu-
HOTO HAMPsIMY, 1€l TOKa3HUK CTaHOBUTH 62,3 %
"a 100 tuc nacesennd. BigMinHOCTI B MOKa3HUKAX
CBif4aTh TPO MoraHy poOOTy MIOAO BUSBJICHHS
TAKMX TAIE€HTIB, 1O TAKOX TTOSCHIOE 3HWKCHHS
MMOKA3HUKIB MOPOKYy B Ykpaiui. ¥ 2020 p. menie
yBaru TPUIIJISIN BUABJIECHHIO HOBUX BUIIAKIB
TyGepkybo3y (Ha 30,3 % memtre, mizk y 2019 p.).

3a maHuMU cTaTUCTUKH, 32 9 mic 2022 p. 3axBo-
PIOBaHICTh Ha aKTHBHUU TyGepKyJIb03 (30KpeMa
peruaneu B M. Kuesi) cranoBuiia 546 Bumaikis, 1o
Ha 7,4 % MeHIIe TOPIBHIHO 3 AHAJIOTIYHUM TIEPIOIOM
2021 p. [17].

Huni Ty6epKynibo3 € BeJUKOW TpodIeMOi0 B
Vkpaini, 10 MOSCHIOETHCS OCOOMUBOCTAME TIOJIi-
TUYHOI Ta €KOHOMIYHOI CUTYAIlil ITiJ{ 9aC BOEHHOTO
crany, poOOTH 3aKJIa/[iB OXOPOHU 3/10POB’sl, BUCOKUM
piBHEM OiHOCTI Ta HU3BKMM KYJBTYPHUM PiBHEM
HaceJIeHHs, AJIKOT0I13MOM 1 HAPKOMAaHI€I0, 3HAUHUM
nommpernsm BlJI-indekii. B ymoBax Oyab-skux
HaJ3BUYAHHNX CUTYalliil (BOEHH] /i Ta BUMYIIEHe
nepeMilieHHsT [UBIIBHUX 0Ci0) 3HAYHO 3POCTAE
3aXBOPIOBAHICTh Ha TYOEPKYJIb0O3 Ta iHII Hebes-
neuni indekuiiiai xpopobu. Ile MoKHA MOSICHUTH
MTOTAaHUMU YMOBAMU MTPOKUBAHHS Ta IKOCTI Xapuy-
BaHHS HACEJIEHHS, BIZICYTHICTIO OCTYITY 10 OTPU-
MaHHsI MEITYHUX TTOCITYT, TPUBAIMM TIepeOyBaHHIM
BiliCbKOBUX Yy TIOJIbOBUX YMOBAaX, HASIBHICTIO BHY-
TPIIIHBO MTePEMIIIEHUX 0Cib, IO MOTIPIITYE CUTYAIIII0
3 TyOEpKyJIHO30M I/l Yac Ta MmicJst BiiiHu.

Ty6epkynno3 i BIJI/CHIJI € rimobanbHoio mpob-
JIEMOIO He Jiiiiie YKpainu, a i inmux kpain. Hagas-
nictb BIJI-indexkii cnpuunisge po3BUTOK Ta MOTIH-
peHHsT TYOEPKYJ/Ib03y, BAHUKHEHHST HOTo ermigemii,
BILIMBAE Ha 1epelir i Hacaigku JikyBaHHS TyOep-
Kyn603y. Y 2019 p. Ty6epky 03 OyIio miarnoctoBa-
no y 12,6 % mamientis 3i CHI/lom, y 2022 p. — y
4,5%.Y 2019 p. BustBierio 71,7 % BUNaKiB ymepiie
JiarHOCTOBAHOTO TYGEPKYIb03y, y 2022 p. — 83,8 %
Bunagakis. Y 2022 p. Gyso Gijblie mo3ajereHeBrx
i renepasizoBanux hopm TyOepKyIbosy, y 2019 p. —
8,1 %,y 2022 p. — 15,6 %. JlereneBuii TyOepKyIb03
3apeectpoBano B 34,7 % mnamientis y 2019 p.
1389 % —y 2022 p.

Ty6epKy/Ib03 € HAIIOHATIBLHOIO TPOOJIEMOI0 OXO-
POHM 3110pOB’sT i MOKe OYTH OCHOBHOIO TIPUYNHOIO
cMepri oci6 i3 BLI-indexmieo/CHI/I.

B ymoBax cysoporo kapantuny (4epes COVID -19)
BUSIBJICHO ITPUPICT 3aXBOPIOBAHOCTI Ha TYOEPKYIbO3
cepen niteit Bikom 710 14 poxiB (y 2,7 pasy B 2022 p.
ropiBrsAno 3 2021 p. iy 8 pazis mopisusano 3 2020 p.),
y mireit Bikom 15—17 pokiB — yzasiui y 2022 p. 1io-
piBrsHo 3 202112020 p. Y BCix Bumagkax TyOGepKy-
JIbO3 IIarHOCTOBAHO ITPY 3BepHEHHI, y 87,5 % Bumna-
KiB [iario3 OyB IiATBepKeHIiT 6aKTePiOCKOIIUHO,
y 50 % miteit 3achikcoBaHO HASIBHICTb KOHTAKTY 3
TYOEPKYIBO3HUM JIKEPETIOM, Y 25 % — BUSIBJIEHHUIT
TyGEPKYIb03 i3 MHOKMHHOIO JIIKaPCHKOIO CTIHKICTIO
[26].

Ty6epkynbo3 i COVID-19 cripuuuHsiioThCs pi3Hu-
MU 30yIHUKaMH, ajie IXHbOIO CITJIBHOIO O3HAKOIO €
Bi/ITOBIZTHO TIOBITPSIHO-KPAIIJIMHHAM 1 KPATJTMHHUMN
MIJISIXY TIOTIHUPEHHS Ta TIEPEBAKHE YPAsKEHHS JIeT€Hb.
Tomy TyGepryip03 i COVID-19 B3aemorios’sizami [2].
Enigemiss COVID-19 moripmmia ermigemMiosorivmny
CUTYaIlio 3 TyOepKyIb03y B YKpaiHi, 30KpeMa Bijt-
GyJI0Cs1 CKOPOUEHHS TPOTUTYOEPKYILO3HUX 3aXO0/IiB,
KaJ[POBOTO TIOTEHINANy Ta MPOTUTYOEPKYIbO3HIX
3aksaaiB [ 28], 3pocsii MOKa3HUKK 3aXBOPIOBAHOCTI HA
TyOepkyb03 [3]. ¥V mepiox manmemii COVID-19
Mailke B ycix kpainax Oysa saneabana 60porbda 3
TyOepKyJ6030M [9, 17], 1110 TOSICHIOETHCST 3HUKEHOTO
MOOITIBHICTIO 37I0POBOTO HACEJIEHHS 1 XBOPUX i3 pis-
HUMH 3aXBOPIOBAHHSIMU, TICUXOJIOTIYHA HEBPIBHOBA-
KeHicThb [25]. Yeranosiseno, mo COVID-19 moxe
MPU3BECTH J10 301IbIIEHHSI 3aXBOPIOBAHOCTI Ha TyOep-
KYJIb03, 3pOCTaHHS YaCTOTH TIOETHAHNX (hOPM i PiBHS
JIETAJIBHOCTI Yepes TSKKICTh BUSIBIICHHS TYOEPKYJIhO-
3y Ha TJIi KOPOHABIPyCHOI XBOPOOM Ta PO3BUTKY
YCKJIa/IHEHb TTiCJIs TIEPEHECEHOr0 3aXBOPIOBAHHSI.

Y cyuacHUX yMOBaX 3pOCTA€E MONTUPEHICTh XPO-
HIYHUX 3aXBOPIOBAHb Yy [OPOCTIUX Ta [iTeH, 10
3YMOBJICHO TOTiPIIEHHSIM COIIaIbHO-KOHOMIUYHUX
YMOB KHTTSI, 3a0PY/THEHHSIM JTOBKIJIISL.

AKmmo BpaxyBaTu JiKyBaHHs, TO HOTo epeKTUB-
HICTh 3HUKEHA, O0COOJMBO B yMOBaX BOEHHOTO
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crany. Ile TTOsSICHIOETBCST OOMEKEHHSIM 3aCTOCYBaH-
HS IK KOHCEPBATUBHOTO, TaK 1 XiPYPriuHUX METO/IiB
JikyBamus; [7].

BuBueni 1mokasHuku 0OMiHY 3aj1i3a € Mepcrek-
TUBHUME MapKepaMu JIJIst IPOTHO3YBaHHs riepeliry
il edekTUBHOCTI JTiKyBaHHS TyOEpKy/Ib03y. 3MiHa
piBHs hepuTHHY MOsKe Oy TH MTPEAUKTOPOM Heebek-
THUBHOCTI JIIKYBaHHSI Ta CMEPTHOCTI BiJ TyOEpPKYJIbO-
3y [21].

[Torana MepeHOCHICTh TPOTUTYOEPKYIbOZHUX
rperapariB € TPUYNHOIO HEITOBHOIIHHOTO JIIKYyBaH-
HS1 XBOPUX Ha TYOEPKYJIbO3 JIEr€Hb, 1[0 MOKE TIPH-
3BECTH JI0 JiiKapchbKoi cTivikocti MBT 1 HeBUIiKOB-
Hux hopm TyGepKyIbo3y [5].

Y nmianiTKiB HaltyacTiie peecTpyioTb pe3ucTeHT-
HicTb 710 i3oniazuny (H), pudamminuny (R), ctpen-
tomituny (S), eramGytoay (E) — HRSE (66,1 %) ta
isomiasumxy (H), pudamminury (R), erambyrony (E),
crpentominay (S), mipasunaminy (Z2) — HRESZ
(13,6 %) na Binminy Bin mopociux [12]. Y mireii i
MJUIITKIB JIIKYBaHHS TIEPEBA’KHO 3aBEPIIyBAIOCH
(hopmyBannam Manux samuinkoBux 3MmiH (84,0 i
73,3 % BIITIOBIIHO), TO/Ii SIK BEJIMKI 3a/IMIIIKOBI 3MiHN
B 1,7 pa3y wacrime criocrepiranu B miiTkis [10].

Hecnpugriusa cutyaiiis 3 Ty6epKyibosy 36epi-
TaEThCS TAKOK Yepe3 MIrpalliiiHi mpoiecu Ta BHYT-
PillTHI epeMinieHHs, 0 TPOTSATOM OCTaHHIX POKIB
€ HEKEPOBAHUMH.

TakuM 4MHOM, CUTYyaIlisl MO0 TYOEPKYJIbO3y B
YKpaifi 3a/IUITAETHCS 3aTPO3ANBOI0. YCKIATHIOETD-
ca iioro mepebir i 3pocTae KiJbKicTh 3aHeq0aHIX

Konduaikry intepecis Hemae.

dbopm i3 MacuBHUM OGaKTepiOBUIIIECHHIM, JiKap-
cpkoto cTitikictio MBT, mo 3nauno 3HMKYE edek-
THUBHICTh KOHCEPBATUBHOTO JIIKyBaHHS IINX XBOPUX.
TpamngioTbcsa momupeHi Ta [eCTPYKTUBHI IPOTIeCH
TYOEPKYJIbO3Y, Bijl IKUX IIOMUPAIOTH i TH, A TKI
Ta JIOPOCJII.

BucHoBKuU

Amnamis sitepaTypHUX JKepes OCTaHHiX POKiB
CBIZYUTB TIPO T€, O TYOEPKYJIHO3 3aTUIIAETHCS AKTY-
aJIbHOIO TIP06IeMOI0 B YKpaiHi (0co6MBO B yMOBaxX
BOEHHOT'O CTaHy i1 BEJICHHST aKTUBHUX OOHOBUX J1iii).

Y cydacHux yMoBax 10 TIONIMPEHHS i PO3BUTKY
Ty6epKyIb03y mpusBomsaTh BlJI-indexmis Ta
COVID-19. Crurmarmzarmia mogo COVID-19 i
CTpax mepeji KapaHTUHOM TTePENTKO/IZKAIH Ta 3aTPU-
MYBaJIM 3BEPHEHHS JIIO/IEN TI0 MEIUYHY JIOTIOMOTY,
1110 0OMESKYBAJIO TIEPECYBaHHSI JIFOJIEH 1 TIPU3BEJIO 10
3MEHIIeHHs OLIBIIOCTI MEUYHKX MOCJIYT i3 iarHoc-
THKH, JIKYBaHHS Ta MPOMIIaKTUKN TyOepPKYIbO3Y.

Curyartig B Yipaini (mommpenicts BLJI-indekrrii
ta COVID-19, BoeHHI aii Ha TepuUTOPil KpaiHw,
Mirpalisi HaceJIleHHs, HasgBHICTD GiKeHIB 1 THMUa-
COBO MePeMIIIieHUX 0Ci0) TaKOXK CIPUIMHSIE PO3BU-
TOK Ta TONMPEHHsS TyOepKy/Ib03y, 3POCTaHHST O~
Ka3HUKIB 3aXBOPIOBAHOCTI 1 CMEPTHOCTI BiJl HHOTO
Ta IpOrpecyBaHHs I[iel XBOPOO.

Cepen OixKeHIB, TUMYACOBO IIE€PEMIlIeHUX 0Cih
Ta HaceJEeHHSI TePUTOPIH, e posMilleHi I ocobw,
MOKYTh MOINIMPIOBATUCH OJHOYACHO TYOEPKYJIbO3,

COVID-19 Ta BlJI-indexiris.

Vuacrs aBropis: 36ip matepiany — M.A. Cementok; 06podka Marepiany i nanucanus cratti — O.B. Tlikac.
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0.B. Pikas, M.A. Semeniuk

Bogomolets National Medical University, Kyiv

Clinical and Epidemiological Features of Tuberculosis
in Ukraine (Review)

The analysis of professional publications regarding the clinical and epidemiological features of
tuberculosis in contemporary conditions was conducted. Literature review indicates that tuberculosis
remains a pressing issue in Ukraine, particularly amidst the conditions of military conflict and active
hostilities.

The characteristics of multidrug-resistant tuberculosis (MDR-TB) in children and adolescents from
areas of drug-resistant tuberculosis infection have been studied. The onset of MDR-TB in children is often
acute, while in adolescents, it tends to be insidious. Children and adolescents are particularly susceptible to
the development of MDR-TB. Annually, 1.1 million patients under the age of 15 are diagnosed with
tuberculosis, with approximately 700 children dying from tuberculosis daily.

The features of detection and course of clinical forms of extrapulmonary tuberculosis and the profile of
drug resistance of the pathogen in different age groups were analysed based on literature data. In 2022, more
cases of extrapulmonary and disseminated forms of tuberculosis were registered compared to 2019 — 15.6 %
and 8.1 %, respectively. Pulmonary tuberculosis was detected in 34.7 % in 2019 and 38.9 % in 2022.

In contemporary conditions, the spread and development of tuberculosis are influenced by HIV infection
and coronavirus disease 2019 (COVID-19). HIV infection contributes to a tuberculosis epidemic, affecting
the course and outcomes of its treatment. Stigmatisation regarding COVID-19 and fear of quarantine
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hindered and delayed patients seeking medical care, limiting their mobility and leading to a decrease in
most medical services for the diagnosis, treatment and prevention of tuberculosis.

The situation in Ukraine (prevalence of HIV infection and COVID-19, military actions in the country,
population migration, presence of refugees and internally displaced persons) has also contributed to the
development and spread of tuberculosis, increasing the incidence and mortality rates from this disease, and
progressing its burden. Among refugees, internally displaced persons and the population of territories where
these individuals are located, tuberculosis, COVID-19 and HIV infection may concurrently spread.

Keywords: tuberculosis, indicators, tuberculosis mycobacteria, martial law, refugees, HIV infection,
COVID-19.
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B.I. KpaBueHko, A.K. BopogtoxiHa

MonTaBCbKM fepXKaBHUII MeJUYHWIt YHiBepCUTET

[TopiBHANbLHA XapaKTePUCTUKA OCHOBHUX
eMifeMIi0N0TIYHUX MOKA3HUKIB 13 TYOepKyNbLO3y
B [TonTaBschkin 06nacti 3a 2018—2023 poku

[Tporsirom 6araTboX POKiB TYGEPKYJIHO3 Y BCOMY CBIiTI 3aJMIIAETHCS OJHIEIO 3 AKTYAJIBHUX TPOOIEM CHC-
TeMu oxopoHu 3uopos’s. Ilangemis COVID-19 i nosHomaciuTabHe BTOPTHEHHsS pociiicbkoi deeparii Ha
TEPUTOPI0 YKpAlHU CHPUYMHUIN HETaTUBHI 3MiHM B ycixX cdepax KUTTS, 30KpeMa B 3aXBOPIOBAHOCTI Ha
TyGEPKYIbO3.

Mema podomu — susuntu BB nangaemii COVID-19 ta moBHOMacTabHOI BiliHM HA OCHOBHI erriieMio-
JIOTiuHI MOKa3HUKY 3 TyOepKyIbo3y B [TosrraBebkiil obmacti 3a nepiozx 2018—2023 pp.

Mamepianu ma memoou. IIpoBeneno anajiz OCHOBHUX eIIiIeMIiOIOTIYHNIX TOKA3HUKIB 13 TyOepKyIb03y B
[MonraBepkiit 06macTi 3 oMIIHHUX CTATUCTUYHUX 3BITIB 1 aHamiTHuHuX 30ipHuKiB 3a 2018—2023 pp. dusa
HOPIBHSAHHS OyJI0 BUALIeHO Tpu nepioaun: xo nangemii COVID-19 (2018—2019), nix yac nangemii COVID-19
(2020—2021), 1ig yac nosHoMacinTabHoi Biitau (2022—2023 poxn).

Pesyavmamu ma o6z08openns. Y nepiopi no mangemii COVID-19 y TlosnraBebkiit obsacti, ik i B YrpaiHi,
CIIOCTEPITATIOCS TIOCTYIIOBE 3HUKEHHSI 3aXBOPIOBAHOCTI HA TYOEPKYIb03 (Y TOMY YHCJI 1 YaCTOTU PEIU/IUBIB).
¥ 2019 p. 1eit mokasuuk B obsacti sMmentuBest Ha 14 % nopisasino 3 2018 p. (3 59,5 o 52,1 na 100 tuc. Hace-
senns). I3 nmouatkom nmangemii COVID-19 B Ykpaiui, stk i B ITosraBebkiil o6smacti, B 1,5 pasy sMeHmmiacs
YacTOTa BUSIBIEHHS JIETEHEBHUX 1 TI03aJereHeBrx (hopM TyOepkyrbo3y. [Ticsst moBHOMACITaGHOTO BTOPTHEHHS
pociiicbkol (emeparttii Ha TepUTOPit0 YKpaiHU 3aXBOPIOBAHICTh Ha TYOEPKYIb03 B YKpaiHi ModYajia 3pOCTATH,
MaiiKe JOCSATHYBIIN 32 OCTAaHHIX 2 POKHU MOKA3HUKIB jomanieMiuHoro nepioay. ¥ TlonraBebkiit o6acti B 1ieit
1epiof; 3aXBOPIOBaHICTh 3pociia Maitke Ha 28 % (3 34,9 ua 100 tuc. nacenenus B 2021 p. no 48,4 na 100 Tuc.
nacenenns B 2023 p.).

Bucnoexu. Ha 1y6epkyib03 HalluacTile XBOPIOTh HEIPAIIOI0Yi YOJOBIKM IIpale3gaTHOro BiKy. 3axBo-
PIOBaHiCTh Ha TYGEPKYJIb03 3a/MIIAETHCI BUIOIO B CLIbCHKIN MiciieBocTi. ITpoTsiromM aHaiiso0BaHOro 1epioLy
3apeecTpyBai MOCTYTIOBE 3HIKEHHST CMEPTHOCTI BiJl TYOEpKYIb03y sIK B Ykpaii, Tak i B [ToaraBehKiit obsac-
Ti. I3 2015 p. B ITosrraBebkiil o6acti 1ieil HOKasHUK 3MeHIMBC Maiixke Brpudi — 3 11,5 na 100 Tuc. Hacenen-
ug 10 3,9 y 2023 p.

KniouoBi cnoBa

Ty6epKynbo3, enigemionoriyHa cuTyallis, 3aXBOpPIOBaHiCTb, CMEPTHiCTb, [onTaBcbKa 061acCTb.

HpOTHFOM 6araTbOX POKiB TYOEPKYJIbO3 ¥ BChO-
MY CBITI 3aJIMIIAETHCS OJHIEI0 3 aKTYaJIbHUX
npobyieM cucTeMu OXOpoHu 3a0poB’st [7, 11, 12].
Bumazky 3axBoproBaHHsI Ha TyOepKyJbo3 IIpo-
JIOBKYIOTh PEECTPYBATH HaBiTh B €EKOHOMIYHO OJra-
rormoayunux Kpainax [1, 4, 8]. 3a xanmmu BOO3,
y 2022 p. y csiti Oys0 Busiiero 10,6 M XBopux
Ha Ty6epKyIb03, 1,3 MJIH IIoMepJ/Iu Bij 1iei XBopoOu

[3, 10]. B ycbomy cBiTi 6arato 3ycuiib BUTPAYAIOTH
Ha 6opoTOY 3 TYGEPKYJIbO30M i JOCATHEHHS Ili-
JIbOBUX TIOKAa3HWKIB, TPUUHATUX Ha Hapazi lene-
panbroi Acam6srei OOH: mogomanug emigemii miei
xBopoOu 10 2030 p., BHUKEHHSI 3aXBOPIOBAHOCTI Ha
90 % (menmnre 10 Bumnazikis Ha 100 Tuc. HacemeHHs)
i emeprrocti Ha 95 % (mopiBasHo 3 2015 p.) 10
2035 p. [9].

© 2024 Asmopu. OnybnikosaHo Ha ymosax niyeH3ii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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Puc. 1. 3axBoploBaHicTb Ha aKTUBHWII TY6epKyNb0o3 (BKAloYaloun peuuamnBm) y MontaBcbKii obnacti Ta YkpaiHi

B 2018—2023 pp.

IMangemiss KopoHaBipycHoi xBOpo6m-2019
(COVID-19) i noBaOoMaciTabHe BTOPrHEHHS PO-
cificbkoi (pezmeparllii Ha TEPUTOPi0 YKpaiHU CIIpHU-
YUHUJIW CYTTEBI HETAaTWBHI 3MiHM B ycCiX cdepax
JKUTTS HaceJIeHHS, 30KpeMa B 3aXBOPIOBAHOCTI Ha
TyOEpKyIb03 |3, 6].

Mera po0GOTH — BHMBYMWTH BILIUB HaHAeMIi
COVID-19 ta noBHoMacmrtabHoi BiiHU Ha OCHOBHI
emijieMioIoTiuHi MOKAa3HUKK 3 TyOEpKyJIbhO3y B
[ToaraBebkiit obacti 3a nepiox 2018—2023 pp.

Marepianu Ta meTogu

IIpoBeseHo anamisa OCHOBHUX €ITi/IEMiOJIOTTUHUX
MOKa3HUKIB i3 TyOepKy 1603y B ITosrTaBehkiii obrac-
Ti 3 OQIIITHUX CTATUCTUYHUX 3BiTiB i aHATI TUIHUX
36ipHukiB 3a 2018—2023 pp. [2]. st nopiBHSIHHS
Oy.10 BUILIeHO TpH niepiou: 1o nargemii COVID-19
(2018—2019), nig vac mangemii COVID-19 (2020—
2021), mixg yac noBHoMaciTabHOi BiliHu (2022—
2023 poxn).

Pesynbratu Ta 06roBopeHHs

¥ nepion no mangaemii COVID-19 y [TonTasebkiit
obusacti, ik i B YKpaiti, crocTepirajn mocTyrnoBe
3HUKEHHSI 3aXBOPIOBAHOCTI Ha TYOepKy/ibo3 (30-
KpeMa 3MEHIIeHHSI 9acToTu peruanBiB) (puc. 1).
Ie cynpoBomxyBasocs peopMyBaHHSAM TTPOTUTY-
6epKyJIbO3HOI CJIYKOM: 3MEHIIEHHSIM JIiKKOBOTO
doumy cramioHapHUX BiAmieHb i3 TOCTYITOBUM
3aKPUTTAM 1X, 30iIbLICHHAM YacTKU XBOPUX Ha
ambymatopHomy Jikysanti (y IToaTaBebkiii obmac-
11346 %y 2018 p. 10 79 % y 2023 p.) T2 nepenauero
060B’13KiB (hTU3iaTpa MOA0 PAHHBOTO BUSBJICHHS,
JHarHOCTUKU TyOEepKyJIbo3y i BEICHHS MAlliEHTIB
CIMEHUM JHKapsIM Ta iHIIIM (DaxiBIIsIM.

I3 mouatkom mangemii COVID-19 mranosi 3Bep-
HEHHSI HaceJeHHsS 110 MEIMYHYy OToMOry Oy
MOBHICTIO 200 4aCTKOBO MPHU3YIUHEH], mpoditak-
THYHI 06CTeKeHHs He poBoausmcs. e cipuunnu-
JI0 11ie OiJIbIie 3HUKEHHS 3aXBOPIOBAHOCTI Ha TYOEp-

Kyab03. Tak, y 2020 p. na IlostaBmuni BUSIBIEHO
Maitke B 1,5 pasy Mentire XBopux mopismstro 3 2019 p.
(504 ta 726 narienTin), B Yrpaini — 17593 ta 25237
BIIIIOBIHO.

[Ticsist moyaTKy IOBHOMACHITAOHOTO BTOPIHEHHST
pociiicbKoi (heepallii Ha TEPUTOPII0 YKPAiHU 3aXBO-
piroBaHicTh Ha TYGEPKYJ/Ib03 B YKpaiHi moyasia 3poc-
taru. Tak, y 2022 p. B obmacrti Gys0 BUSIBJIEHO
699 HOBUX BUIAAKIB TyGEpKYJIbO3Y, BKIIOUYAIOUM
penuanBy, 1Mo Maiiske B 1,5 pasy Oijblie, HIK y
2021 p. (476 mamienti). Taky camy TeHAEHIIIO
crioctepiranu B 2023 p. Ile mpusBeno 10 TOro, M0
IMTostaBchKka 06J1aCTh 32 PiBHEM 3aXBOPIOBAHOCTI Ha
Ty6epKyIb03 3 19-ro Micis B 2021 p. nepemicTiia-
cs Ha 8-me mictie B 2023 p., 3HAYHO TIEPEBUNITUBIIIT
3arajbHOYKpaiHcbkuil mokazuuk (59,1 ta 48,4 Ha
100 tuc. nacemnenns). IlosgcauT Take 3pocTaHHs
3aXBOPIOBAHOCTI MO’KHA He JIMIIE 30iAbIICHHSM
YaCcTOTH BUSBJIEHHSI TyGEpKyJb0o3y B Perioni, a i
30LIBbIICHHSM KiJIbKOCTI HAceJeHHsI B PEerioHi 3a
PaxyHOK BHYTPILITHbO HepeMillleHuX 0ci0, AKUX IIpu-
nnana [Honrasmmna.

Taxi cami TeHgeHIIiT i3 3aXBOPIOBAHOCTI Ha TyGep-
KYJIbO3 CIIOCTEPITAlOThCAI B YCiX BIKOBUX TPyIIax
nanienTis (TabJmILs ), aje IPOTATOM OCTaHHIX POKIB
y IlonraBcpkiit obsacti MmMOPOKY BABIYi 3pocTae
3axBoproBaHicTh cepes mianiTkiB (2021 p. — 8,5 Bu-
mazaky na 100 tuc. Hacenenns Bikom 15—17 poxis,
2022 p. — 16,3, 2023 p. — 32,6).

Haituacrime Ha TyOepKy/ib03 XBOPIIOTh Helpa-
III0I0Yi YOJIOBIiKM TMparie3faTHoro Biky. Y 2023 p. Ha
[TosrraBinuHi HOBI BULIAKU TYGEPKYIb03Y BUSIBUIIN
y 585 (73,6 %) wonomikiB i 210 (26,4 %) xiHOK, B
Yxpaiui — y 14 794 (74,5%) i 5 057 (25,5%) Biamo-
BiHO. [TostoBrHA IMX XBOPHUX OyJia HEMPAIIOI0YNMU
ocobamu mpare3aTHoro Biky. CilbChbKi MeIlTKaHII
B [Tonrasebkiii o6aacti (y 2023 p. — 68,5 na 100 Tuc.
HacesieHHs1), ik i B Ykpaini (58,0 na 100 Tuc. Hace-
JIEHHS ), 4acTillle XBOPiloTh Ha TyOEpKyIb03 IMOPiB-
HSTHO 3 MicbKuM HacesenHsM (53,4 1 44,2 na 100 tuc.
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Tabnuus. 3axBoploBaHiCTb Ha TYGEPKYNLO3 (BKAIOYAlOUN PeLaNBY) 3anekHo Bij Biky B MonTtaBcbkin o6nacri

Ta YKpaini B 2018—2023 pp.
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2019 7 3,5 5 14,8 714 61,6 583 9,0 220 20,0 24434 71,0
2020 5 2,5 5 14,5 494 43,0 377 5,9 163 14,2 17053 49,9
2021 3,1 3 8,5 467 41,2 463 7,4 147 12,5 17631 51,9
2022 13 6,9 6 16,3 680 60,8 450 7,4 127 10,3 17933 53,3
2023 10 5,3 12 32,6 773 68,1 639 10,4 196 16,0 19016 56,0
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Puc. 2. 3axBoploBaHicTb Ha no3anereHeBuit TY6epKynbo3 (BKAOYaloun peunausu) B Montascbkiii o6nacti Ta Ykpaii

B 2018—2023 pp.

HacesgeHHs BiamosBigHo). Ili TeHaeHIil mpoTITOM
OCTaHHIX POKiB He 3MIHIOIOTHCS.

Tyb6epky/p03 — 11e iHdekiiiHa XBopoba, sika Haii-
JacTille ypaskae JieTeHi, aje crerugiyHuii maToso-
TIYHUI TTpollec MOsKe ypaskaTH U 1HII OpPTaHMU.

I3 mouarkom manmemii COVID-19 B Ykpaini B
1,5 pa3y 3MeHIITIIACS YaCTOTa BUSBJICHHS He JINTIE
JIETeHEBUX, a i1 mo3asiereHeBux (hopM TyOepKyIbO3Y
(puc. 2). [TpoTsiroM HACTYITHUX POKIB CIIOCTEPITATT
He3HauHe 301IbIIEeHHsT KiJIbKOCTI XBOPUX Ha I03a-
JereHeBi popMu TYOEPKYJIbO3Y SIK B YKpaiHi, Tax i
B ITonTaBchkiil obsacti, aje 3aXBOPIOBAHICTH Ha
nosajereHeBril TyOGepKyIb03 B YKpaiHi B mpoaHa-
JII30BaHUM 11epio/l y/iBiUi IepeBUIILyBaJia MOKA3HUK
[ToaraBchkoi obmacti (B 2023 p. 1769 Bumanxis
(4,3 ma 100 Ttuc. macemenns) i 27 (2,0 na 100 Tuc.
HaceJIeHHsT) BianoBigHo). Ile Moxke cBiguuTh 1mpo
He/IOCTATHE BUSABJICHHS TTAIlIEHTIB 13 MMO3aJIeTeHeBH-
mut (hopmamu Ty6GepKyIb03y B [losraBenkiit o6acti.

BinburicTs mosanereHeBux ¢GopM TyOGEpKyIbO3Y
Ha [MOYaTKOBKX CTaisIX XBOpoOU nepediraroth 6e3-
CUMITTOMHO, 1110 TTPU3BO/IUTD JI0 Ti3HHOTO 3BEPHEH-
HS TaKWX MAIi€HTIB 110 MeANYHY goromMory. CuMii-

TOMU, SIKi BUHUKAIOTh TIPU TT03aJIeTeHeBUX (popMax
TYOEPKYJIb03Y, HecTelubiuHi, 110 CIPUIUHSIE 3Bep-
HEHHsI TaIlieHTiB He 10 (GTHU3iaTpiB, a A0 IHIINX
CITEITiaJTiCTiB, SIKi TMPU3HAYAIOTH iM HecTenudiyHe
JIIKYBaHHS, SIKe BUSIBJISIETHCS Hee(eKTUBHUM.

I3 nmosanereneBux dhopm TyGepKyIb03y B Ilo-
TaBChKiit obsacti B 2023 p. HaityacTiiie BUSBIISAIIN
Ty6epKyIb03 oprais auxanng (10 Bunmaakis; 0,7 Ha
100 Tuc. Hacesentst), TyGEpKyIbO3 KiCTOK i Cyrio0is
(10 Bunazxis; 0,7 wa 100 Tuc. Hacenenus), Tyoep-
KyJT603 Tepu(epuaHnx JiMhaTHIHux By3is (5 BU-
mankis; 0,4 ma 100 twmc. macemenns). B Ykpaimi
cIiocTepirajach aHaJOTiuHA TeHAeHIda (puc. 3):
TyOepKyab03 oprauis auxanusa (899 Bumnaakis;
2,2 na 100 tuc. nacenenns), TyGepKyIb03 KiCTOK
i cyrno6is (357 sunazakis; 0,9 na 100 tuc. nHacesen-
HsT), TYOEpKy/Ib03 mNepudepuaHux JiMbaTHIHIX
By3miB (292 Bunagkwu; 0,7 ma 100 Tuc. Hacesenns).

[Ipotarom amasmizoBanoro mepiofy 3adikcoBaHO
IIOCTYTIOBE 3HU/KEHHSI CMEPTHOCTI Bijl TYGEPKYIbO3Y
AK B YKpaiHi, Tak i B [TosraBebkiit obmacti (puc. 4).
I3 2015 p. y TloaraBcekiii obmacTi el MOKa3HUK
3MEHIIMBCs Maike Brpuui — 3 11,5 10 3,9 Ha 100 THC.
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Puc. 4. CmepTHicTb Big Ty6epkynbo3y B MontaBcbkii o6nacti Ta Ykpaini B 2018—2023 pp.

Hacenenns B 2023 p. Haiibisiblie 3HUKEHHST CMepPT-
HOCTI BijI TyOepKy 103y Ha ITosrraBInuHi crioctepira-
g B 2020—2022 pp., ajte caMe B TIeii TIEPiof] 3apeecT-
POBaHO CYTTEBE 3HUKEHHSI 3aXBOPIOBAHOCTI Ha TY-
GEpPKyYJIHO3, M0 MOKE YACTKOBO TIOSICHUTU BUSIBJIEHY
TeHzeHIio. B Ykpaiti cMepTHICTB Bi TYOEpKyIb03Y
cytreBo 3Mentmmiacs B 2021—2022 pp., are BxXe B
2023 p. 3adikcoBaHe 3pOCTaHHA 1IHOTO TMTOKA3HUKA.

BucHoBKuU

¥ nepion no mangemii COVID-19 y [TonTasebkiit
obsacti, IK 1 3arajjoM B YKpaiHi, 3apeecTpyBajiu
MOCTYTIOBE 3HUKEHHS 3aXBOPIOBAHOCTI HA TYOEPKY-
Jab03 (y TOMY YHMCJi 4acTOTH penuaunBiB). Tak, y
2019 p. 11eii mokasHKK B 0OmacTi 3MeHIMBCs Ha 14 %
mopisasno 3 2018 p. (3 59,5 m0 52,1 ma 100 Twuc.
HaceJeHHs ).

13 moyatkom nangemii COVID-19 B Ykpaini, sk
i B IlonraBebkiii obmacti, B 1,5 pasy smeHImiacs
4acToTa BUSBJICHHS JIETEHEBUX 1 I03aJereHEeBUX

dopm TyOepKyb0o3y. Y 2021 p. 3aXBOpIOBaHIiCTh Ha
AKTUBHUIT TyOepKyJIb03 (BKJIIOYAIOYN PEIUINBI)
B [TosrraBehKiii o6macTi 3mMentiach Ha 49 % mopis-
msro 3 2019 p. (3 52,1 10 34,9 ma 100 tuc. Hacenen-
Hs1). Y 1eit mepiox B obiacTi Takoxk 3adikcyBain
3MEeHTIeHHs Ha 47 % 9acTOTH BUSIBJICHHSI XBOPUX Ha
nosajerenesi hopmu TyOepKyIbo3y (3 2,8 10 1,9 Ha
100 trc. nacenenus).

[Ticsist TOYaTKy MOBHOMACIITTAOHOTO BTOPTHEHHST
pociiicbkoi hemepariii Ha TEPUTOPII0 YKpaiHU 3aXBO-
pioBaHicTh Ha TYOEpKy/Ib03 B YKpaiHi movyaia 3poc-
TaTU, Maike JOCATHYBIIM 32 OCTAaHHIX 2 POKHU
MOKA3HUKIB JlonaHieMiunoro nepioxay. ¥ Ilosaras-
ChKiil 06J1acTi B 1€l 1Iepio 3aXBOPIOBaHICTh 3pOc/ia
Mmaiike Ha 28 % (3 34,9 na 100 Tuc. Hacenenus B
2021 p. no 48,4 na 100 tuc. nacenenns B 2023 p.).

Ha TyGepky/b03 Haifuacriiie XBOPIilOTh Helpa-
IIIOI0Yl YOJOBIKM TPAIEe3[aTHOTO BiKY. 3aXBOPIO-
BaHICTh Ha TYOEPKYJIbO3 3aJIHMIIAETHCS BUIIOI Y
ClJIbCBHKIN MICIIEBOCTI.
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V TlonraBebkiii 006acTi crnocTepiracTbes Hemo- Y nipoanasizoBaHu 11epioj1 BiIZHAUEHO ITOCTYIIOBE
BUSIBJIEHHsI MO3ajereHeBuX (GopM TyOepKy/Ib03y, 3HUKEHHST CMEPTHOCTI BiJl TYOEpKYJIbo3y sIK B YKpaiHi,
OCKIJIBKM 3araJbHOYKpaiHchkiil mokasuuk y 2023 p.  Tak i B IToarasebkiit obmacti. I3 2015 p. y TToarasebkiit
(4,3 na 100 tuc.nacesnents) mepesuiyBaB Ha 115 %  obmacTi 1eil TOKA3HUK 3MEHITUBCS Maiike BTPIYi —
obmacuuii (2,0 ma 100 Trc. HaceTeHHs). 3 11,5 Ha 100 tuc. Hacenenns 10 3,9 y 2023 p.

Mocmimpkenns: € GparMeHTOM HAYKOBO-AOCHIIHOT poboTi «Busunti eeKTUBHICTh MATOTeHETHYHUX 3aCO0IB Y JIKYBaHHI 4yTIUBOTO i
PE3UCTEHTHOTO TYOEepKYIbo3y Jerenby (Ne mepxkasroi peectpartii 01220202028, tepmin Bukonanst: 2023—2027 pp.).

Kouduiikry inTepecis Hemae.

VYuacrp aBropis: konieniiist ta ausaiin cratti — AL pemko, LIT. Kaiigames; 36ip, cratucrnana o6podka ta anasiz gannx — LA, JloGawb,
B.I. Kpasuenko, A.K. Bopomtoxina; Hanucanns i penarysanns crarri — AL SIpemko, LII. Kaiinaues, T.A. JloGaub, B.I. KpaBuenko,
A.K. Bopomioxina.
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A.G. Yareshko, I.P. Kaidashev, G.A. Loban, V.G. Kravchenko, A.K. Vorodyukhina

Poltava State Medical University, Poltava, Ukraine

Comparative Characterisation of Key Epidemiological Indicators
of Tuberculosis in Poltava Region for 2018—2023

For many years, tuberculosis has remained one of the pressing issues in global healthcare systems. The
COVID-19 pandemic and full-scale invasion of the Russian Federation into Ukraine have caused negative
changes in all spheres of life, including tuberculosis morbidity.

Objective — to study the impact of the COVID-19 pandemic and full-scale war on key epidemiological
indicators of tuberculosis in Poltava Region during the period of 2018—2023.

Materials and methods. An analysis of the main epidemiological indicators of tuberculosis in Poltava
Region was conducted using official statistical reports and analytical collections for the years 2018—2023.
Three periods were distinguished for comparison: pre-COVID-19 pandemic (2018—2019), during the
COVID-19 pandemic (2020—2021) and during the full-scale war (2022—2023).

Results and discussion. During the pre-COVID-19 period in Poltava Region, as in Ukraine, there was
a gradual decrease in tuberculosis morbidity (including the frequency of relapses). In 2019, this indicator
in the region decreased by 14 % compared to 2018 (from 59.5 to 52.1 per 100,000 population). With the
onset of the COVID-19 pandemic in Ukraine, as in Poltava Region, the frequency of detection of pulmonary
and extrapulmonary forms of tuberculosis decreased by 1.5 times. After the full-scale invasion of the
Russian Federation into Ukrainian territory, tuberculosis morbidity in Ukraine began to increase, almost
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reaching pre-pandemic levels in the last 2 years. In Poltava Region during this period, morbidity increased
by almost 28 % (from 34.9 per 100,000 population in 2021 to 48.4 per 100,000 population in 2023).
Conclusions. Tuberculosis most commonly affects unemployed males of working age. Tuberculosis
morbidity remains higher in rural areas. Over the analysed period, there was a gradual decrease in
tuberculosis mortality in both Ukraine and Poltava Region. Since 2015, this indicator in Poltava Region
has decreased almost threefold — from 11.5 to 3.9 per 100,000 population in 2023.
Keywords: tuberculosis, epidemiological situation, morbidity, mortality, Poltava Region.
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ORCID, konrakrhi nani. YBATA! IlpisBunia ta iMmeHa pemax-
Li€I0 HE KOPUTYIOTHCS, JAPYKYIOTHCS B aBTOPCHKiil pemakiii.
IIpocumo mepeBipsaTu IpaBUIbHICTD HamucaHHs. Tpamciire-
paiito BUKOHyBatu 3rigHo 3 Ilocranosoro Ne 55 Kabinery
Miunicrpi Yrpainu Biz 27 ciuns 2010 p. «IIpo BopsiakyBanms
TpaHc/LiTepalii yKpaiHcbKOro adasiTy JaTHHUIEIO».

JI1s1 KOJIeKTUBHOI CTaTTi 000B SI3KOBI Hi/IKCH BCIX aBTOPIB.

CTATTS nancumaerses B pefakiio 3 odiniiiHnM Harpas-
JICHHSIM BiJI 3aKJIa/Ly, B IKOMY BUKOHaHa poboTa.

PUCYHKU, TABJINILL, ATATPAMU ta dopmynn mMaroTh
GyTH BKJIIOYEH] B TEKCT.

TABJINIII caix 6yaysaru B pegakropi Microsoft Word.

Inmmi imoctparuBhi MaTepianu (ororpadii, MATIOHKH, Kpec-
JleHHs, aiarpamu, rpadiku TOIO) TO3HAYAIOTH SIK <«PHUC.» Ta
HYMEPYIOTb 3a TIOPSIIKOM iXHBOTO 3Ta/[yBaHHS B CTATTI.

OOTOTPADIT, EXOTPAMMU moaioThes B OPHTiHATLHOMY
a00 eJIeKTPOHHOMY BWIJISI, BiJICKAHOBAHI 3 PO3JIIBLHICTIO He
metite Hix 300 dpi i 36epeskeni y popmarax tiff um jpg. Hapnmen
Ta MO3HAYEHHS HA PUCYHKAX MAIOTh OyTH YiTKUMU i 106pe YnTa-
THCSL TIPU 3MEHIIeHHI 300paKeHHsT 0 PO3MIPIB KypHAJIBHOI

kosionkr. Dororpadii malieHTiB MOAATHCS 3 IXHBOI TIHCHMOBOT

3ro/m abo B TAKOMY BHIJIsI, 100 0CO0Y XBOPOTO HEMOKIHBO

6ysi0 Beranosutu (Biank ingopMoBaHol 3roju marfieHTa Ha
nybuikaiito #oro dororpadii MOKHA 3aBAaHTKUTH Ha CANTi
http://http://tubvil.com.ua — IIpo mac — IIpo kypuan —

12. [osiTrKa MIO/10 3aXUCTY YUACHUKIB IOCJI/PKEHHST ).
CTPYKTYPA 0oCHOBHOTO TEKCTy CTaTTi Ma€ BiIIOBifaTH

3aTaJIbHONPUIHATIN CTPYKTYpi /I HayKoBHX craTeil. Tak,

CTATTI, SKI MICTATbh Pe3yJIbTaTh eKCIIePUMEHTAIbHUX [[OCJIi/I-

JKEHb, 30KPEMa JMCEPTAIiiHKUX, i Po3MilleHi i pyOpuKoio

«OpuriHayibHi ZOCIKEHHA», CKIAAI0TbCS 3 TAKUX PO3JITIIB:

«Berym», «Meta pobotu», «Matepian Ta MeToan», «Pesyib-

Tatu Ta 06roBopeHHs», «BucHoBku». Ili myGaikamii MaioTh

BKJIIOYATH Taki HEOOXIiJIHi eJIeMEHTH: TIOCTAHOBKA HPOOIEMHU y

3arajbHOMY BUTJISIL Ta ii 3B’130K 13 BaXKJIMBUMU HAYKOBUMU

200 IMPaKTUYHUMU 3aBAAHHAME; aHAJI3 OCTAHHIX TOC/IIKEHD i

myGurikaliiil, B IKUX 3all04aTKOBAHO PO3B’si3anus 1iiei npobiie-

MM i Ha SIKi CIIUPAETHCS aBTOP, BU/IJIEHHS HEPO3B'I3aHNX PaHi-

e YacTHH 3arajbHOI TMPOOJIEMH, KOTPUM HPUCBIYYETHCS

3a3HaueHa CTarTs; (POPMYJIIOBAHHSA Ilijeil cTaTTi; BUKJIAJL OC-

HOBHOIO Matepiasty JOCJI/KEHHsI 3 MOBHUM OOIPYHTYBaHHIM

OTPUMAHUX HAYKOBUX PE3YJIbTaTiB; BACHOBKH 3 I[bOTO JIOCJIi/I-

SKEHHs 1 IIepCIeKTHBY MOAIbIINX PO3BIAIOK Yy LIbOMY HalpsMi.
PE3IOME /IO CTATTI, B sikiii mybiKkyoThCst pe3yisraTi

€KCIIePUMEHTATIbHUX JIOCTI/KEeHb, TOBUHHO MATH TY K CTPYKTY-

py, 1o it crarrs, i micTuTh Taki k pyopuku: «Mera po6oTuy,

«Matepiann Ta Mertoau», <«Pesysibrath Ta 0OTOBOPEHHSI»,

«Bucnoskus.

THIII CTATTI (xuriniuni criocrepeskeHHs, JIEKIi, OrJisiu,

CTaTTi 3 iCTOPii MEZMITIHMU TOIIO) MOKYTh ODOPMJISTIICS iHAKIITE.
Koskna my6utikattist He aHTJIICHKOIO MOBOIO CYIPOBOJIKYETHCS

AHOTAINEIO AHTJIIHCHKOI0 MOBOIO 0OcsroM He MeHin sk 1800 3Ha-

KiB, BRJIFOYAIOUN KJIFOUOBI cjioBa. KoskHa myOutikariist He yKpaiH-

CBHKOIO MOBOIO CYTIPOBO/IKYETLCS aHOTAIIIEIO0 YKPAIHCHKOIO MOBOIO

obcsrom He Ment sk 1800 3HakiB, BKJIIOYAIOUN KJIIOUOBI CJIOBA.
Bumorn 1o oopmiteHHs MOBIIOMJIEHHS TIPO KJIIHIYHUN BU-

nagok perysoiorsest crangaprom CARE  (http://www.care-
statement.org), a 10 oMOpPMIIEHHS PaHIOMi30BAaHUX JOCJIiJl-
skenb — crangaprom  CONSORT  (http://www.consort-
statement.org). Crangaptu Ta pexkoMeH/allii I BCIX THIIB

ME/IMYHUX JIOCII/DKEHb 1 Tajly3eil MeIMIIMHN MOJKHA 3HAWTH Ha

caiiti http://www.equator-network.org.

V kinmi crari HeoOXiAHO fogaTh Taky iH(opMAIiio:

1. IMoasxa (3a norpedu). IToagKU BUCIIOBJIOIOTLCS CIIBPOOIT-
HUKaM, sKi Opayn ydactb y 300pi iHbopMalli, BUKOHaHHI
NeSIKUX YACTUH JIOCTI/IKEHHST TOIIO, ajie He € CIiBaBTOpaMU
ctarTi. JKypHas IOTpUMYy€EThCsT TIPUHITAIIB aBTOPCTBA, BIKJIA-
nenux y COPE ta ICM]JE.

2. JI:xepena dinancyBanHHs. BraxiTs prepesia (hinaHCyBaHHS

nociprerts. Y GyJio JOCTiKeHHs IPOBEJEHE 3a KOIITH

JepKaBHOro O10/pKeTy B pamkax Temu HJIP 3axmany (3 Home-

POM JiepsKpeecTpaltii) un 3a KOt rpanTy (Bkasatu Ne rpan-

Ty). HammurriTs, SIKITI0 B 0IepsKyBasiii TOHOPAp 32 HAIMCAHHS

PYKOIHCY Biji KOMEPIINHIX OpPraHisalliii un iHIInX 3allikaB-

JIEHUX CTOPIiH.

Kouduaikr intepeciB. KondJikT inTepeciB BKIOUa€ 3B’s3-

KU 13 Oy/1b-sIKOIO He 3a3HAY€HOIO B CTATTi OpraHizarieio uu

OPUANYHOI 0C06010, HATIPUKJIA/], TOHOPAPH, OCBITHI IpaH-

TH, YYaCTh y SIKOCTI CITIiKePiB, 4WIEHCTBO, poOOTa, KOHCYJIb-

Tallii, akIioHepHa BJIACHICTb, €KCIIEPTHI BUCHOBKU YU T1a-

TEHTHO-JIIeH3iliHI yroau, ocobucti abo npodeciiini Bia-

HOCUHU. bBylank 3asBu 1010 KOHGJIIKTY iHTEpeciB MOKHA

3aBaHTaXUTH Ha caiiti http://tubvil.com.ua — IIpo nac —

IIpo xxypran — 10. Konduikr inTepecis.

Byow nacka, exaxcimo xapaxmep xonuguikmy inmepecie 0ns

KOXMCHOZ0 asmopa.
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4. BHecOK KOKHOTO aBTOpa. SIKIIO aBTOPIB KiJbKa, BKAXKITh
BHECOK KOKHOTO CITiBABTOPA 10 PYKOIIUCY, HAIIPUKJIAJ, T10-
HIyK JiTepaTypu, AU3ailH JOCJi/KeHH s, 30ip, cTaTuCTuYHe
OTIpaIllOBaHHS, aHaJIi3, iHTEpIIpeTalis JaHWX, HAIMCAHHI,
pesaryBaHHs CTaTTi TOMIO.

5. Eruuni aciekru. BrasxiTh, uu Bei mpoteypu, siki BAKOHY-
I0ThCSI B JIOCJI/KEHHSIX 13 3alyYeHHSIM TIAIliEHTIB, OyJIn y
BiJIIOBIIHOCTI 3 €TMYHUMU CTaHIAPTAMU 3aKJALy 100
KJIIHIYHOI TpakTUKY i 3 Tesbcinebkolo gekapaitieio 1964 p.
3 TIOIpaBKaMU. 3a3HayTe, YN MPOHIIIO JOCTi/PKEHHS PO3-
rasa KomiTeToM 3 eTUKY, BKaXKiTh HOMEP CXBAJIEHHSI.
Braskith, ui 6GaTbKu ab0 OMIKYHM NAI[EHTIB IHANICYBAIK
opmu inopmMoBaHOi 3roH, B AKUX BOHHM HOTOJUINCS HA
JIKYBaHHs Ta BCi HEOOXiHI IarHOCTUYHI IPOLEYPH, 3TOAN
Ha ny6uikyBaHHs (oTorpacdiii Ta pesyJibraTiB A0CIi IKEHHS
B CITEITia/1i30BaHUX BU/IAHHSX.

(ionucani gpopmu Igopmosanoi 3200u nayienma nosummi
O6ymu s6epesceni asmopamu. Hanpasismu ix y pedaxyiio ne
nompiéno).

CIIMCKUM JIITEPATYPU ckianaiors Tisbku 3a asndasi-
TOM: CHOYATKy TIpalli KUPWJHUIE0, a TOTIM JaTHHUIEIO.
Odopmiennst mMae Bignosigaru crangapry NLM (National
Library of Medicine; https://www.ncbi.nlm.nih.gov/books/
NBK7256/). HeanrnomoHi 6i6siorpadiuni mocunanus ay6-
JIOIOTH AHIVIHCHKOI0 MOBOIO (Ha3By OepyTb 3 aHIJIHCBKOTO
pesiome) i mo3HavaroTh MOBY cTaTTi, Harmpukiax, Ukrainian.
Slxmo B TepIIopKepesi HEMAa€e AaHTJIOMOBHOTO pe3oMe, CJIif
3pobuTu KBai(iKoBaHuii epekiag abo TpaHCiTepaliio Ha3B1
JIATUHCBKUMM JliTepaMy. 3 YKPaiHCbKOI MOBM IIPi3BUILA aBTO-
MaTUYHO MOKHA TPAHCJITEPYBATH 3TiHO 3i cTangzapTom KMY
2010 (macrioptuuit), reorpadiuni Ha3BU — 3TiHO 31 CTAHZAPTOM

VKIIIT 1996 (cupoutenuii) 3a mnocumanusam https://www.
slovnyk.ua/translit.php. Hanpukitui norpi6Ho Bkazysatu yHi-
KaspHUi nngposuit inentudikarop crarri DO, saxio Takuii €.
[Tepesiputu nasBHicTb y cTarTi inentudikaropa DOI moxxna na
caiirax http://search.crossref.org un http://www.citethisforme.
com. [Iyist orpumanns indopmaitii mogo DOT notpibro BBecTH
B IIOIIYKOBUII P/IOK Ha3BY CTAaTTi aHIVIIHCHKOIO MOBOIO.

Vei crarri, Hagicaani auis myOsikaiii y posjisiax skypHaiy
«Opurinanbhi gocmipkentsy ta «Orasaany, MAIATal0Th pe-
[EH3YBAHHIO T PEIAry0ThCs BIIIOBIAHO 10 yMOB my06srikaitii B
skypHaui. Pemta — OIHIOEThCS TOJOBHUM DPEIaKTOPOM YU
YJIeHaMU PEIKOJIETII.

Jl1a BCiX cTaTteil BUSHAYAETHCS PIBEHb YHIKAJIBHOCTI aBTOP-
CBKOTO TEKCTY 3a JIOMIOMOTOK MPOTPAMHOTO 3a0e3IeYeHH s, 1110
BuzHavae pisenb yHikaabrocti crarti (Unicheck: https://unicheck.
com). Penakiis s3amminae 3a cob0I0 1PaBo 3MIHIOBATH CTUJIb
o(hOpMIIEHHSI CTATTi. 32 HEOOXIZHOCTI CTATTST MOKe OYTH TTOBEpHE-
Ha aBTOPaM /IS JIOOTIPAIIOBAHHS Ta Bi/IIIOBI/ICH Ha 3aIIUTaHH:L.

JertanpHille 3 peNakUiiiHOI MOJITHKOI0 Ta YMOBaMHU
nyOuiKanii B sKypHaji MOKHA O3HaioMuTHCS Ha caiiti http://
tubvil.com.ua/about B po3aini «IIpo sxypHami».

Pykonucu Ha/ICHIATH HA a/IpeCy:
03179, m. Kuis, ByJ1. Akagemika €ppemona, 19a, od. 3
E-mail: vitapol3@gmail.com; http://tubvil.com.ua

[Tepenmiaty Ha nepiognyne Apykopate Buganus < TyGepky-
11603, Jierenesi xpopo6u, BL/I-indexuisa» MoxHa opopmMuTi
B peIaKIIii.

Kownrakru: (044) 298-00-60, E-mail: vitapol3@gmail.com.
Pexsamui MaTepiaiin B KypHaJi He IPYKYIOTbCSI.
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