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Pestome. Tybepkynosama e cped sodewume npuquHU 3a 601€CMHOCM U CMBbPMHOCM 8 c8emoseH Mawab. Heszasucumo om noc-
mosiHHOMO nodobpsisaHe Ha OuaeHOCMUKama, 6bP30Mo ymoyHsieaHe ocmaga mpyoHO 8 3HayumesiHa yacm om cryyaume. VioeHmu-
¢hukayusma Ha M. tuberculosis ¢ KynmypenHo uscnedsaHe ocmasa 3namHusim duaeHocmuyeH cmaHdapm. Toea obaye omHema no-
geve om dse ceOmuyu U duaeHOCMuUYHama My CeHaumusHocm He Haoxewpis 80%. B Oemcka 8b3pacm om CbLECMBEHO 3HaYeHUe
e 6bp30mo nocmagsHe Ha OuaezHo3ama MybepKyno3a U C80E8PEMEHHOMO 3anoysaHe Ha cneyuuyHo neyeHue. o numepamypHu
OaHHU 0bade MHO20 MarbK npoueHm om deuama (8-15%), 6osiHu om mybepkynosa, ca dupekmHu 6ayunoomdenumenu, m.e. cped
demckama nonynayusi He e 8b3MOXHO L3S0 0a ce pasyuma Ha KynmypenHomo uscnedeaHe 3a OuaeHOCMUYHO YMOYHsI8aHe Ha my-
6epkynosHomo 3abonsieaHe. bbp3ama duacHocmuka Ha mybepKyno3Hama UHekyus e mpydHa U Koeamo KucenuHHoycmolyusume
mybepkynosHu bakmepuu He Mozam da 6b0am ycmaHOBEHU 8 HamPUBKU Om Xpayka (cmomalHONPOMUBHU 800U) Ha AUpeKmHa Mu-
Kpockonusi. B umyHonoeuyHama duagHocmuka Ha UHeekmupaHemo Ha makpoopaaHusma ¢ M. tuberculosis sede noseye om 10 200uHU
ycnewHo ce npunazam m.Hap. IGRA (IFN-gamma Release Assays) mecmose — keaHmugpepoHos mecm u T-SPOT. TB, 4uemo 0CHO8HO
npedumcmeo e gucoka um cneyucpuyHocm (cneyuguyHocmma Ha T-SPOT.TB e 97.1% [95% Cl: 86.8-99.9%], a yyecmeumenHocmma
Ha mecma, ycmaHo8eHa npu nayueRmu ¢ akmusHa mybepkyinosa, e 95.6%). ObuyaliHo me ce npunazam, Kamo ce U3nosn3ea 8eHO3Ha
Kpb8 om nayueHma. [lpyau menecHu meyHocmu, Kamo 6poHX0ai8eoapeH asax, niespasiHu Usnugu Uiy jIUK8op, CbUo ca yCnewHo
uscnedgaHu (Makap U He MoJIkosa PymuHHO 8 KiuHuYyHama npakmuka) ¢ T-SPOT.TB mecma ¢ yen 6bp3a fokanHa udeHmudgpukauust
Ha mybepkysosHa uHgekyus u bomecm. Emo 3aujo, He3agUCUMO OM UHBA3UBHUST Xapakmep Ha OuaeHoCmuYHUS Memod, okanHama
uMyHoOuagHoOCmuKa (UMyHoIo2u4YeH mecm, npusioxeH ebpxy bpOHXoangeonapHa nagaxHa meyHocm) e obewasaw; u 6bp3 Memod 3a
duazHocmuka Ha mybepKyno3Ho 3abonsisaHe npu cycnekmHo 6osHu deya, koumo ca BK ompuyamenHu Ha dupekmHa MUKpockonusi om
XpayKka unu cmomMawHoNpOMUBHU 800U.

Knrouosu dymu: mybepkynosa e 0emcka gbapacm, umyHonoauyHa duazHocmuka, T-SPOT.TB mecm e kpwe, T-SPOT.TB & 6poHxo-
arneeonapHa meyHocm, 6POHX0aneeonapeH nagax
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Abstract. Tuberculosis is one of the leading causes of illness and death in the world. Despite constant improvement in diagnosis,
its rapid establishment remains a challenge in significant number of cases. Culture identification of M. tuberculosis remains the gold
diagnostic standard. That, however, takes more than two weeks and its diagnostic sensitivity does not exceed 80%. In childhood rapid
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diagnosis and prompt initiation of specific treatment are essential. According to the literature, a very small part of children (8-15%),
suffering from tuberculosis, are spreading the infection, meaning that in the children population is difficult to fully count on cultural results.
Fast diagnosis of tuberculous infection is also difficult when tuberculous bacteria cannot be detected in sputum or gastric lavage smears
with direct microscopy. For more than ten years now imununological test — IGRA (IFN-gamma Release Assays) tests — QuantiFERON, T-
SPOT.TB are successfully used in clinical practice for diagnosting of the infectious of the macroorganism with M. tuberculosis. Their main
advantage is high specificity (97.1% [95% CI: 86.8-99.9% for T-SPOT.TB) and sensitivity (95.6%) in patients with active tuberculosis. They
are usually performed using venous blood from the patient. Other body fluid specimens like bronchoalveolar lavage, pleural effusions and
cerebrospinal fluid are successfully used for immunological studied as well. Although not routine in clinical practice T-SPOT.TB offers fast
local identification of tuberculous infection and disease. Irrespective of the invasive nature of the method, local immunodiagnosis (using
BAL) is a promising and fast method for diagnosis of tuberculous disease in suspected children otherwise negative on sputum and gastric

lavage material smears.
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BbBENEHUE

EfHa TpeTa OT HaceneHMeTo Ha cBeTa € UHAEKTU-
paHo ¢ Mycobacterium tuberculosis n execekyHaHoO B
cBeTa ce 3apassaBa no eanH Yyoeek [1].

Hap nonoBuH MunnoH geua ce pasbonsaear oOT Ty-
Oepkynosa Bcska rognHa. ExxegHeBHo Hag 200 geua
ymupart oT Tybepkynosa — eqHO NpegoTBpaTuMo 1 ne-
ynmo 3abonsieaHe. 70-80% oT feuarta, OOnHM OT Ty-
Oepkynosa cTpagat ot 6enogpobHa opma.

B pernoHuTe ¢ Bucoka 3abonsemoct 15-20% ot
BCWYKM criyvam Ha TyBepkynosa ca cpef geuarta, Kato
3a CpaBHEHMWE B PErMOHNTE C HUCKO 3acsrane 2-7% oT
BCWYKM criyyam Ha TyBepkynosa ca cpef AETCKOTO Ha-
cenexve.

Mpe3 2015 r. B cBeTOBEH Mawab ce oTyMTa 3a-
Bonsemoct 10.4 MfH. (OT KOUTO 1 MWMOH AETCKA) M
CMBPTHOCT — 1.4 MnH. (oT kouto 140 000 getcka) [2].

TyBepkynosara € BTOPOTO MO CMbPTHOCT NHEK-
LMo3HOo 3abonsiBaHe B cBeTa [3, 4].

OCOBEHOCTWU HA TYBEPKYNO3ATA B JETCKA
BBb3PACT

e TyBepkynosara npu geuara € mapkep 3a H/UBO
Ha TyDepKynosHaTa eHaemus B JageHa ctpaHa.

e /lHdbekunaTa ot Tybepkynosa npu geuarta ce
ocbllecTBABa NpW ,MMYHOMOTMYHO [EBCTBEH® Op-
raHu3bM MO OTHOLIEHWe Ha BUpyneHTeH Wwam M.
tuberculosis.

e 3apassaBaHeTo Ha Aeuarta c Tybepkynosa Han-
4YecToO CTaBa B CeMeliHa cpefa, npu TeceH 6uToBs
KOHTaKT.

e [pn npouecuTe Ha MHPUUMPAHOCT N 3abonse-
MOCT cpef deuata TpsibBa ga ce oTyMTa nNpoBexaa-
HETO UNU He Ha cneumduyHa UMyHonpodunakTuka c
BCG BakcuHa.

e [TbpBUYHaTa TyOepKynosa npoTnya Ha ooHa Ha
nspaseHa ceHcMbunuaaums Ha CbA0BE N TbKaHWN KbM
M. tuberculosis. ToBa GnaronpuaTcTea numdo-xema-
TOFEHHOTO AUCEMUHMPAHE.

e XapaKkTepHO 3a JeTckata Bb3pacT B 034pasu-
TenHata dasa e 6bpP30TO NOBNMABAHE Ha Nepudokan-
HOTO Bb3naneHne, UHaKTUBMPAHE Ha MbPBUYHOTO Or-
HuLwe 1 BGaunnooTaensHe, U CKNOHHOCT KbM oTnaraHe
Ha Kanuuii B Ka3eo3HuTe orHumwa [5].

CbBPEMEHHU OUWATHOCTUYHU METOOU

HeBwuHarn, ocobeHo B AeTcka Bb3pacT, MOxe Aa
Ce [OoKaxe eTUONOTrMYHUAT npuynHuTen Ha Ty6epky-
nosHoto 3abonseaHe — M. tuberculosis. Jluncarta Ha
E€TUONOrMYHN foKasaTencTaa npu KNMHUYHU 1 Mopdo-
NOrNYHM MPOSBM Ha BonecTTa He OTMEHS AmarHosara
myb6epKyno3a. V3kniounTenHo BaxKHW ca KputepuuTe,
[JOKas3BallM HanuyneTo Ha akTmeseH TyOGepkynoseH
npouec, KOETO Hanara CbOTBETHOTO TeparneBTUYHO
NnoBeAEHME.
CobluecTByBaT CNeAHUTE KPpUTEPUN 3a AMNArHOCTM-
ka Ha TyBepkynosHoTo 3abonsiBaHe [5]:
1. AHamMHe3a M enUAEeMMUONOrMyHa aHkeTa
2. KnuHn4Hu cumntoMu n omsmnkanHo uscnen-
BaHe
3. NNaGopaTopHu uscnenBaHuA
3.1. Xemoepama
3.2. Mukpobuormnoeau4yHo uscrnedeaHe Ha Xxpadka, Cmo-
MalHONPOMUsHU 800U, lagaxkHa me4yHocm u op.
3.2.1. mpeKTHa MUKpocKonus
3.2.2. dnyopecLeHTHa MUKPOCKOMUSA
3.2.3. lNocsaBka BbPXY TBbpAA XpaHUTENHa cpe-
Aa Ha Lovenstain—Jensen
3.2.4. MGIT — TeyHa xpaHuTenHa cpega
3.2.5. PCR
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3.2.6. PCR B peanHo Bpeme — Xpert®MTB/RIF
assay
3.3. ImyHonoauyHu u3scnedsaHus
3.3.1. TyGepkynuHosa vyscTBUTENHOCT ¢ 5 TE PPD
3.3.2. KBaHTUepoHOB TecT
3.3.3. T-SPOT.TB
3.4. BuoxumuyHu uscrnedsaHus
3.5. XucmornoauyHu u yumorsnoauyHu usciedsaHusi
4. AnapaTHu uscneaBaHus
4.1. ObpasHu uscrnedsaHus
4.1.1. KoHBeHUMOHanHa peHTreHorpadusa Ha
6san opob (o63opHa, npodunHa, Tomorpadus)
4.1.2. KAT
4.1.3. AMP
4.2. BpoHxockonus ¢ BATI
4.3. TpaHcmopakanHa mbHKouafeHa buorcus
4.4. OmeopeHa buorcus
4.5. Ynmpassykoea OuasHOCMUKa.
OnarHoCTnYHOTO yTOYHSABaHE Ha TyOepKyrnosHOTO
3abonsiBaHe M3MCKBA CIOXEH, KOMMMEKCEH MOAXOM,
KaTo ce 3arno4yBa OT AETANNHOTO CbOupaHe Ha aHaMm-
HECTUYHM W EMUAEMMUONOIMYHN LaHHWU, NPEMUHE ce
npe3 oM3nKanHoTo U3CNeLBaHE U MPe3 CbOTBETHNUTE
napaknuHWYHW nacnensaHns. PokyChbT Ha HacTosLWa-
Ta paboTta € Haco4YeH KbM MMYHOMOrMYHaTa gmarHoc-
THKa Ha TyGepKyno3HoTo 3abonssaHxe.

AONATHOCTUYHU UMYHONOI'MYHN N3CNEOBA-
HWUA 3A TYBEPKYNNO3HO 3ABOJIABAHE

Ty6epkynuHoe koxeH mecm Ha Mantoux (TKT)

[o HeoTAaBHa BLTPEKOXKHUAT TyOepKyIMHOB TeCT
Ha Mantoux e npvemaH KaTo eAnHCTBEHOTO CPEACTBO
3a oueHKa Ha UMyHHKA oTroBop kbM M. tuberculosis
KakTO Mpu NaTeHTHa, Taka M npu akTueHa TybGepky-
nosHa nHdpekumsa. TKT B npoabmkeHne Ha noseye oT
100 rogunHmW e 3naTeH cTaH4apT B UMYHOAMArHOCTUYEH
nnaH. HatpynaHuaT MHororoguLleH onut nokasa oba-
Yye, Ye TEeCTbT Ce CbMbTCTBA OT HAKOW npobnemu npu
N3NBIHEHUETO U MHTEpNpeTaUmaTa My KaTo:

1. Hucka 4yscmeumenHocm:

e Bycok npoueHT Ha hanwmsooTpulaTenHn pe-
3ynTaTn Npu nHaye 3gpasn MHAUBMAK (80 25% OT nH-
dekTMpaHuTe Morat fa Obgar nponycHaTu).

e [loBeue oT 50% danwmsooTpULATENHN pPe3yn-
Tatu NpuM UMYyHOKOMMPOMETUPaHU UHAMBMAN (Ocobe-
HO npu nauumeHtn ¢ HIV/CMWNH mHoro yecto ce Ha-
Bniogasat anwmBoOTpULATENHN KOXHU TyBepkynu-
HOBW peakuun)

2. Hucka crieyugbuyHocm:

e B1COK NpouUeHT Ha hanLmMBONONOXUTENHN pe-
synrartu.

e KpbcTocaHa peaktusHocT crieg BCG BakcuHaums
UMK Crieq KOHTaKT C HETYBepKyno3HN MMKoBaKTepuu.

3. Mpu 1/3 om xopama, Ha KOUmMo € HarpaseH
TKT, pesynmambm He ce om4yuma, rnopadu rnosmop-
HOMO UM HesigsisaHe.

4. HemoyHocmu 8 u3mepeaHe Ha KokHama peakuyusi.

5. CybekmusHa uHmeprpemauusi Ha mecma.

6. lNoenusisaHe om BCG sakcuHauus unu peumy-
Hu3ayus.

7. 15% mexdyuHOusudyanHa sapuabusHoCm Ha
mecma.

8. 15% sapuabunHocm Ha mecma, 3agucuma om
deliHocmma Ha U3MbHUMers.

9. losnusisaHe om npeduweH mecm: Booster-
egekTsT oT TKT noBnusea peakumaTa ¢ danumeono-
NOXWUTENEH pe3ynTaT Npu YeCTo TECTYBAHU MHANBUAMN.

Mo-cnabata cneundunyHocT Ha TKT e Hai-rons-
MOTO OrpaHuyeHume, ocobeHo npu BCG BakcuHmnpaHu
nHausugun. Mpu noseye ot 20% oOT Te3n cnyyau, morat
Ja ce nony4art canmsononoxutenHn pesyntaru. Oc-
BEH TOBA, NPV NauneHTUTE C naTeHTHa TybepkynosHa
nHdekunsa (ITBN) BbTpeKkoXKHUAT TyOepKynMHOB TecT
€ YyBCTBUTENEH, [OKATO NPW aKTUBHA U AUCEMUHMPA-
Ha TybepKynosa Tasu YyBCTBUTEMNHOCT € 3HaYUTENMHO
no-Hucka. ETo 3awlo, He3aBucumo oT dakTta, ye TKT
ocTaBa HaW-NIeCHUAT, Obp3, AOCTHLNEH U WUKOHO-
MMWYECKMN M3roaeH UMYHONOrUYeH TecT, He On mor-
10 Aa ce pasyuTa egUMHCTBEHO Ha Hero, Tbil KaTo TOWn
Moxe ga 6bae nonoxuTteneH kakto npu JITbU, Taka un
npw akTuBHa TybepKkynosa, cnep CKOPOLLEH KOHTaKT C
M. tuberculosis nnu c HeTy6epKkyno3Hn MnkobakTepmm
(HTM), kakto n cneg BCG BakcuHauus.

In vitro umyHoduazHocmuyeH T-SPOT.TB mecm,
6a3upaH Ha uHmepgepoH-y (IFN-y)

[Mpe3 nocnegHUTE roAMHU KaTeropuyHo ce Hano-
XM HeobxoAQMMOCTTa OT Cb34aBaHETO Ha HOBU, MNO-Ha-
OeXOHN UMYHOOMAarHOCTMYHM TECTOBE 3a [oKa3BaHe
KakKTO Ha naTeHTHa, Taka 1 Ha akTuBHa Ty6epkynosHa
nHdpekums. C nomoLyTa Ha MHTEH3UBHU CPaBHUTEMHM
OHK ananusn 6axa nocTurHaTv 3Ha4yMTeNHW yCnexm B
naeHtudukauymsata Ha M. tuberculosis (MTB) cneuu-
PUYHUTE aHTUreHn n 6e yCTaHOBEHO HaNM4YMETO Ha
HSIKOMKO reHHn obnactn Ha MTB, kouto He ce cpewlar
KakTo BbB BCUMYKM BakcuHanHu BCG wamose, Taka u
B noeeyveto HTM.

RD1 (region of differences-1) e o6ekT Ha 3aab-
B0o4eHn NpoyyBaHns € Uen MAeHTUUUMpaHe Ha aH-
TUrEeHW, NOAXOAALLM 3a UMYHOAMArHOCTMKa 1 3a pas-
paboTBaHe Ha HOBM BakCUHWU. Tow kogupa 11 npoTte-
WHa, BKMKOYMTEMHO U MMyHOreHHute ESAT-6 (Early
Secreted Antigen Target-6) n CFP-10 (Culture Filtrate
Protein-10), kouTo ca B ocHoBaTta Ha IFN-y TecToBeTe
(IFN-gamma release assays — IGRAs) [6].

TectoBeTe IGRA ca cpen Hau-ronemurte Ha-
YYHU nocTuxeHua 3a nocnegHute 100 roaMHu B
obnacTra Ha guMarHocTukaTta Ha TyGepKyJl03HOTO
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3abonsaBaHe. Twit kato aHTUreHuTe ESAT-6 n CFP-10
nunceart npu Bcu4kn BakcmHanHi BCG wamose, To He
ce HabntogaeaTt M KpbCTocaHu peakuumn ¢ BCG Bak-
cuHata. TectoeeTe IGRA nouymBaTt Ha npuHUMna, 4e
T-kNeTkMTe Ha CeHcMBunuanpaHuTe WHAMBWAW NpPO-
nssexgar IFN-y, koraTo NMOBTOPHO CpeLyHaT aHTure-
HWTe Ha MTB. Hai-ronAiMoTo npeauMCTBO Ha Te3u
TecToBe e TAXHaTa Bucoka cneunduyHocTt [7-10].

T-SPOT.TB TectbT ce 6Oasupa Ha ELISPOT
(Enzyme-Linked Immuno Spot) meToga, ypes Koi-
TO ce noctura Obp3a getekums Ha T-kneTkute, cne-
UMdunyHM 3a aHTUreHuTe Ha M. tuberculosis. Ex vivo
ocBobofeHUAT oT Tesun kneTku IFN-y moxe aa ce ycTa-
HOBW OT U3KNYUTENHO YyBcTBUTENHUA ELISPOT, THI
KaTo MPULEMHUAT LMTOKMH Ce 3axBalla Npsko u 3gpa-
BO OKOMO CekpeTupallata kneTka, npegu pga obvae
YyNOBEH OT peuenTopuTe Ha OKOMHUTE KNETKU unu ga
ce paspeau B cynepHataHTata. Taka Bcska T-kneT-
Ka npeansBrkBa Bb3HWKBAHETO Ha TbMHO MNETBHHLE
(cnoT), a pasumMTaHeTo Ha TECTOBMA pe3ynTar ce CbC-
ToM B NpebposiBAHETO Ha Tesu cnotoee. M3bposiBaHu-
Te T-knetkm B ELISPOT ca akTtuBupaHn edeKkTopHM
KINETKW, OCBLUECTBUNN HEOTAABHA KOHTAKT C aHTuUre-
HuTe Ha MTB [11]. lMpn NOBTOPHa peeKkcnos3numsa KbM
cneunduyHUTE aHTUreHn TE3N KNeTKn ocesoboxaasat
6bp30 1 B ronamo konunyectso IFN-y. ObctoaTencreo-
7O, Yye ELISPOT metoabT Moxe ga yctaHosu 1/60 000
IFN-y-npogyumpalla knetka, ro npasu 3HAYUTENHO
Nno-4yBCTBUTENEH B CPaBHEHUE C KOHBEHLUMOHANHNTE
ELISA TecToBe.

CneumndmnuHoctra Ha T-SPOT.TB e 97.1% [95%
Cl: 86.8-99.9%], a uyBCTBUTENIHOCTTA Ha TecTa, YyC-
TaHOBEHa Npu NaumeHTU ¢ akTuBHa Tybepkynosa, e
95.6%.

Lalvani n cbTp. paspaboTsaT MbpBOTO NOKONEHMe
Ha HosuTe ELISPOT TecToBe 3a nateHTHa Ty6epKyno-
3a, Kato nsnonasar nentunga ESAT-6, 3a ga ctumynu-
paTt eguMHU4YHa KpbBHa npoba [12]. B npeasaputenHo
n3nuTBaHe TO3M TecT € 6un no3utueeH npu 96% ot
n3cnefgBaHuTe NauuMeHTU C akTuBHa TyOepkynosa u
npu 85% ot nuuata ¢ npeanonaraema JITBU. TecTsT
e 6un HeratnseH npu 100% ot BCG BakcuHmpaHute
KOHTPOIMHM YYaCTHMLM, KaTO UMEHHO Tasu cneynduny-
HOCT My ocurypsiBa orpoMHo npeaumcTseo npen TKT.
AHanu3bT Ha pasnuyHW U3CMNe[oBaTENCKU rpynu no-
ka3Ba, Yye ELISPOT npegnara no-npeunseH nogxoq B
cpaBHeHue ¢ TKT 3a ngeHtnduumpaHe Ha nHANBUAN
c NNTBWN. TecTbT e nogxopsawy 3a ynotpeba npu BCuy-
KM nvua, U3NOXEeHW Ha PUCK OT 3apassiBaHe WUfu CbC
cbMHeHue 3a JITBU, He3aBMCMMO OT TAXHaTa Bb3pacT,
nomn, UMyHeH cTaTtyc u nposexagaHa Tepanusa [12, 13].
TecTbT HammMpa MHOro [00pPO NpUoXeHne ocobeHo
npu MMyHOCYyNpecupaHu WHAMBWAW; MpU nuua, cyc-
NeKTHW 3a TyDBepKyno3a; NP KOHTaKTHW Ha N3TOYHMKA

Ha MHMEKUMs, Npu geua oT BCUYKM Bb3PpacTu, KaKTo
1 NpU CePUINHO TECTYBaHE Ha MEeAWLIMHCKM NnepcoHarn.

B poctbnHaTta MeuuMHCKa nuTepatypa Hsama
MHoro npoy4saHus Ha T-SPOT.TB npu geua. U3Bo-
AWTe OT NO-UHTEePEeCHUTE OT TAX ca NpeacTaBeHun no-
aony.

B lOxHa Adppuka S. Liebeschuetz n cbTp. nscnes-
BaT 293 feua, cycnekTHu 3a TybepkynosHo 3abons-
BaHe ¢ T-SPOT.TB u TST, kato npeamn ToBa € CHeTa
aHamHe3a, npoBedeHn ca (U3UKaNHO U pPeHreHo-
rpadcko macnenBaHe, KakTo U Mukpobuonorus 3a bK
Ha AMpeKkTHa MUKpockonus u Ha nocsaska. T-SPOT.TB
npw 83% oTtkpuea Tb cpeLly 63% npu TST. TST e cur-
HUMUKAHTHO C HWCKa CEH3WTUBHOCT Npwu: geua nog 3
roanHn — 51%, HIV nonoxutenHu — 36%, HepoxpaHe-
HW — 44%. TouHo B Te3u cnyvan T-SPOT.TB ynecHsaBa
aunarHoctuumpaHeto. MNpu HeratueeH TST 53% oT ge-
uarta ca ganu nonoxuteneH T-SPOT.TB Tect. Korato
ce komBuHmpar n gaear TecTa, ce ctura o 91.4% yc-
NeBaeMOCT NMpU OTKPMBAHE Ha HOBMTE Criyyanm U ToBa
“NpaBu guarHocTukata MHOro no-necHa” [14].

T-SPOT.TB moxe Aa e uHAUKaTop 1 Ha pesynrature
OT TepanusTa npu akTueHa TyGepkynosa. M. Nicol n cbTp.
n3cneasar aktuBHO OonHu aeua 1, 3 n 6 meceua cnepq,
cTapta Ha Tepanusata. TSPOT.TB HamansiBa owie cnes
nbpBUa MeceL, aokato TST ce 3aabpxa 4o 6-ua mecel.

B 3akntodyeHne Moxe fa KaxeM, Ye OCBEH KaTo Au-
arHoCTUYeH TecCT, Toil Moxe Aa 6bae U3nons3saH u no
OTHOLLEHMe edpeKkTUBHOCTTA Ha TybepKynocTaTuyHaTa
Tepanusa [15-18].

R. J. Alasdair n gp. npe3 2009 r. pasrnexaat BCUy-
Kv uscnefBaHu geua B AHIMWA U CTUraT 40 U3Bo4a, Ye
YyBCTBUTENHOCTTA Ha TybepkynuHoBua TecT e 82%,
Ha QFN in Tube — 78%, n Ha T-SPOT.TB — 66%. lNpa-
BAT Ce U3Boau, Yye HeratueHuTe IGRA TecToBe He Mo-
rat ga oTxXBbpnAT AnarHosarta Tybepkynosa B AeTcka-
Ta Bb3pacT. [Npu n3nonssaHeTo obave Ha ABaTta TecTa
— TyGepkynmHoBa npoba n T-SPOT.TB, ce goctura go
96% yycTBuTenHocT [19].

B 6baeLle e HeobxoaumMo aa ce nscrnensaT Bb3-
MoxHocTuTe Ha IGRA TectoBeTe ocobeHO B paHHa
JETCKa Bb3pacT 1 ga ce obo0LWwaT crniyyanTte, npu Kom-
To morat ga 6vaar usnonseaHu. B EBpona uma TBbp-
e Marnko UscnefBaHus cpep geTckata nonynauus.

B Bbnrapus eguMHCTBEHOTO CpPaBHUTENHO MPOYY-
BaHEe Ha CbBPEMEHHMW MYHOIMOTMYHN METOAN € Harnpa-
BeHO oT Benusaposa u cbTp. pe3 2010 r. ca npes-
CTaBeHW pesyntatuTe Ha uscnegsaHute 134 geua B
pasnuMyHN Bb3PaCcTOBU FPYNu C pasnnuyHu oopmMu Ha
Ty6epkynosHo 3abonsasaHe, kakto U deua c JITBU.
YacT oT ussoguTe ca:

1. T-SPOT.TB uma Hah-BUCOKWM ANArHOCTUYHMU
Bb3MOXXHOCTU NpW JeuaTa ¢ NbpBuYeH TybepkynoseH
komnrekc — 80% NOMNOXWUTENHU peakLnu.
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2. TST ce pobnuxaea no ANarHOCTUYHN Bb3MOX-
HocTu fo T-SPOT.TB npu Hal-cpellaHata popma Ha
nbpBuYHa Ty6epkynosa — mybepkynosa Ha mpaxeo-
bpoHxuanHume nUMeHU eb3fu — 66% Xunepepruny-
HW/72% NONOXUTENHWN.

3. Mpu geua c JITBU xunepeprusta, ycraHoBeHa
¢ TST, ce yBenu4yasa c Bb3pacTTa, KaTo Hal-u3paseHa
e cnep 8-roguiHa Bb3pacT — 93,8%. T-SPOT.TB e no-
3uTuBeH camo npu 18,7%, KOeTo Nokasea, Ye 40 To3n
MOMEHT MO3NTUBHWUTE U HEraTUBHUTE CTOWHOCTU MpW
IGRA TecToBeTe ocTaBaT BCEe OLe HEUIACHEHWU Mpu
neuata c JITBU.

4. Mpwn Texkute popMmn Ha TyBepKkynosHo 3abons-
BaHe, Kato TyBepKyno3eH MEHWHIUT U XeMaTOreHHO
ancemunHmpaHa Ty6epkynosa, CTOMHOCTUTEe Ha ABata
TecTa ca HUCKM Mopajn TexkaTa MMyHOCynpecus npu
mMankuTe geua.

5. CrtonHoctnte Ha T-SPOT.TB ca no-BMCOKK
crpsmo TST BbB BCUYKM Bb3PaCTOBM rpynu.

6. T-SPOT.TB nma Han-BMCOKN BE3MOXHOCTMW Npu
n3ebHOEnogpobHuUTe hopmMu Ha TyGepkynosa. TecTbT
MOXe Aa CMyXW 3a Mapkep npu andepeHumpaHe Ha
nepudepHuTe nuMdaneHnTn, NPUYNHEHN OT BUPY-
NEeHTEeH unu BakcnHaneH wam [20].

T-SPOT.TB B BPOHXOAJIBEOJIAPHA TEYHOCT

Bbbp3arta guarHocTuka Ha akTuBHaTa Tybepkynos-
Ha WHEeKUNS e TpyaHa, KoraTo KMCENMMHHOYCTONYMBHN-
Te TyBepkyno3Hy GakTepmm He MoraT fa ce yCTaHOBAT
B HaTpvBKM OT Xpayka (CTOMALLUHOMPOMWBHW BOAM)
Ha QUpeKTHa Mukpockonus. JlokanHata uMmyHogmar-
HocTuka Ha Mycobacterium tuberculosis — ELISPOT,
e obellaBaly meTog 3a 6bp3a ngeHTudmrKaLmsa Ha na-
LUMEHTU, YNMTO MUKPOBMOMOrMYHM MaTepuanu (xpad-
Ka, CTOMaLLHONPOMMBHY BOAN) ca oTpuuaTtenHn 3a bK
(6akTepuin Ha Kox) Ha gupekTHa mukpockonus [21].

B poctbnHata meguuMHCcKa nuTeparypa nvnceart
cbobLyeHmns 3a npoeexgaH T-SPOT.TB B 6poHxoarnse-
onapeH nasax (BAJT) cpen aetckara nonynauus. He ca
MHOTIO 1 MPOYyYBaHNATa CPeL, Bb3PaCTHUTE NaLUEHTN.

B npocnektBHo mynTuueHTpoBo TBNET npoyu-
BaHe Ce [0KasBa, Ye nauMeHTW C akTUBHO TyOepky-
nosHo sabonssaHe (BK oTpuuatenHn Ha AMpeKTHa
MUKPOCKOMUS OT Xpadka) buxa mornu 6up3o ga Ob-
hat otnudeHn ot nauuweHtn ¢ JITBUA nocpepcteom
M. tuberculosis cneundpunyHua ELISPOT ot kneTku B
BpoHxoanBeonapHa naBaxHa TEYHOCT, KONTO e C Bu-
COKa AnarHoCTnYHa YyBCTBUTEMHOCT M CNeumdunyHOCT
[21]. Te3n oTKpUTMA MoraT Aa ca OT rofsiMo 3HadYeHune
3a B3eMaHe Ha Obp30 pelleHue 3a 3arnovBaHe Ha Ty-
BepKynocTtatnyHa Tepanusi Npu NauneHTn ¢ pyTUHHO
OCbLLECTBEHO BPOHXOCKOMNCKO M3cneaBaHe, koraTto ce
kacae 3a Ty6epkynosHo 3abonseaHe ¢ BK otpuuate-
MNeH pesynTaT Ha AUpeKTHa MUKPOCKOMMUS OT Xpayka.

CoblyecTByBa U Npoy4BaHe B pedpepeHTeH LEeHTbP
B [epmaHus, cpaBHABALLO AMarHOCTUYHaTa CTOMHOCT
Ha cbBpeMeHeH 1 Obp3 MonekyneH MeToA 3a Auar-
HoCTMKa Ha TyBepkynosHo 3abonseaHe (GeneXpert®
MTB/RIF) ¢ wmyHonoruyeH wmetog (T-SPOT.TB B
BA). Mpu nscnegeaHmTe 96 naumeHTn ¢ Genoapoob-
Ha Tybepkynosa ¢ BK oTpuuarteneH pesyntar Ha au-
PEeKTHa MWKPOCKOMMA OT Xpadvka Cce yCTaHOBSBa, 4e
npw Hanuyme Ha no3uTuBeH pesynTat oT GeneXpert®
MTB/RIF nocnefHuWaT € CUIHO MHOMKaTUBEH 3a MNoC-
nepBaLLo KyNTypernHo NoTBbPXAEHWE Ha guarHosara,
[OKaTO HEraTUBHUAT pe3ynTaT € HegocTaTbyeH, 3a Aa
ce OTXBbpnun akTueHa Tybepkynosa. Korato Bbnpeku
HeratueeH GeneXpert® MTB/RIF KNMHWYHOTO NOJ03-
peHue 3a akTuBHa Tybepkynosa CbLUecTByBa, NoKkan-
HaTa UMyHoAMarHoCcTuka MoXxe Aa NoBULLIM AuarHOoC-
TUYHaTa TOYHOCT [22].

TyBepkynosarta e cpef BogewuTe npuynHm 3a 6o-
NECTHOCT M CMBPTHOCT B CBETOBEH Mawab [1]. beno-
ApobHata Tybepkynosa e ocHoBHata nposisa Ha 60-
nectra [23]. Bbnpekn NocTosHHOTO nogobpsiBaHe Ha
AnarHocTukarta, 6bp30TO yTOYHABaHe OocTaBa TPYAHO
B 3Ha4yuUTenHa 4acT ot cnydvauTe [6]. geHTndukaum-
ATa Ha Mycobacterium tuberculosis ¢ kynTypenHo ns-
crnefBaHe OCTaBa 3NaTHUAT AMarHocTWYeH cTaHaapT
3a akTmBHa Tybepkynosa. Toa obaye oTHEMa noseye
OT ABe CeAMULM U UarHOCTUYHaTa My CEH3UTUBHOCT
He HagxBbpns 80% [24].

Mwukpockonckata WAeHTUMUKALUMSA Ha KUCENUHHO-
ycTonumeu Bakrtepun e 6bp3 U eBTMH meTog [25], Ho
TakmBa He ce HamupaTt B xpadkarta Ha o 85-90% ot
Jdeuara [26] n npy npubnusutenHo 50% OT Bb3pacTHW-
Te nauneHTm [27] c akTueHa 6enogpobHa TyOepkynosa.
B Te3n cnyyam pelleHWETo 3a 3anoyBaHe Ha Tybepky-
nocTaTnyHa Tepanusa Moxe ga e Tpy4Ho, ocobeHo 3a-
LLOTO YyBCTBUTENHOCTTA Ha nucleic acid amplification
technique (NAAT) ga ycTaHOBU HYKIMEUHOBU KUCEMUHA
Ha M. tuberculosis OT pecnvpaTopeH marepuan e TBbp-
e BapnabunHa v TBbp4e HUCKa, 3a Aa U3KMYu guar-
Ho3aTa GenogpobHa TyGepkynosa [28].

Mpyn aktmBHo TyGepkynosHo 3abonssaHe M.
tuberculosis-cneumdryHn MMMAOLMTA Ce KOHLEHTPU-
paTt Ha MACTOTO Ha nHdpekumaTa [29, 30]. CpaBHeHueTO
MeXAY CUCTEMHMWA U NOKANHUSA UMYHEH OTIOBOP CpeLLly
aHTuMreHn Ha M. tuberculosis Moxe fa e oT rnonesa 3a
Obp30TO pasrpaHNyaBaHe Ha Xpayka-HeraTuBHWUTE Ha
OVPEeKTHa MUKPOCKONUS cryyan ¢ aktuBHa Ty6epkyno-
3a 1 Te3n ¢ nateHTHa TyOepKynosHa MHeKLmS.

B nunoTHo npoyyBaHe ca otyeTeHn ESAT-6 n CFP-
10 otrosopu ype3 ELISPOT Ha BAJ1 — moHOHyKneap-
HW KMNETKM camo OT naumeHTn ¢ GenogpobHa Tybep-
Kynosa ¢ BK oTpuuatenHu pesyntatu Ha AMpPeKTHa
MWUKPOCKOMUA OT Xpayka. TakbB OTFOBOP NMNCBa Npu
NaumeHTn ¢ naTteHTHa TyOepKynosHa MHEKUUS, npu
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naumeHTn ¢ aHamHesa 3a npekapaHa SenogpobHa Ty-
Oepkynosa 6e3 HacTosila peakTuBauus unv npu na-
LumeHTun ¢ 6enoapobHN NHAPUATPATK OT APYT NPOU3X0L
[31]. N3bposeaikn ESAT-6 n CFP-10 cneunduyHm
BAJ1 MOHOHyKNeapHW KNeTKW, ce focTura 4o U3BOAA,
Yye naumeHTuTe C akTuBHa Tybepkynosa Mmorat ga 6b-
0aT HanbfHO pasrpaHuW4eHn OT naumeHTute ¢ Geno-
ApoBHM nHmnTpaTh oT Apyr npousxos. LiutupaHoto
npoy4BaHe obadve BKIOYBA OrpaHnyeH 6poi naumeH-
T N € MOHOLIEHTPUYHO.

AKO pesynTatuTe OT KOMOWHMpaHUTe u3cnensa-
HWS ca HeraTuBHU, UMyHoAMarHocTuka c IGRA Tect ot
nepudepHa KpbB 1 KoxHa TybepkynuHosa npoba mo-
raTt Aa ce 13nonsBar KaTo OTXBbPIsLLM TECTOBE 3a ak-
TUBHa TyBepkynosa npu naumeHTn ¢ 6enogpobHa Ty-
Bepkynosa ¢ BK oTpuuaTtenHu pesyntatu Ha QUpeKTHa
MUKpockonusa oT xpadka [32, 33]. OT gpyra cTpaHa
obave, nosuTneBHMTe IGRA TectoBe OT nepudepHa
KpbB U Ty6epkynuHoBa npoba He MoraTt Aa pasrpaHu-
YaT HanM4YMeTo Ha akTMBHa TyOepKynosHa nHdekuns
OT NnateHTHa uHdekuusa [33, 34].

T-KNeTKNU, NONy4YEHN OT APYr TENECHN TEYHOCTH,
KaTo BpoHxoanBeonapeH naeax, NneBpanHn N3nusu
UM NUKBOP Ca ycnewHo uacneasanun ¢ T-SPOT.TB
TecT ¢ uen Obp3a nokanHa naeHtudukaums Ha tybep-
KynosHa uHdpekums n 6onect [21, 29, 31, 35]. Ako He
Ce U3Non3BaT KpbBHU Npobu, e HeoBxoanmo Banuau-
paHe Ha npoueaypu 3a B3eMaHe Ha focTaTbyeH 6pon
MOHOHYKIEeapHMN KNeTKN.

Knemb4yHo 6poeHe u pa3pexdaHe

T-SPOT.TB TecTbT u3nuckea 2.5 x 10° XusHeHU
nepugePHN KPbBHU MOHOHYKIEAPHU KINETKM Ha sIMKa.
OBLLOo YeTUPU SAMKN Ca HEOBXOAMMIN 3a e4NH NALMEHT,
KaTo NMOCOYEHOTO KONMUYecTBO TpsibBa fa € Hanu4yHo
BbB BCSKO OT TAX. B mMpoTuBeH cniyyail moxe ga ce
CTUIHE OO HEMpaBuWITHA MHTEPNPETALMS Ha NOMNyYeHNst
pesynTart.

n3son

B petcka Bb3pacT OT CblLUECTBEHO 3Ha4YeHue e
Obp30TO NOCTaBsAHE Ha AwmarHosata mybepkynosa u
CBOEBPEMEHHOTO 3anoyBaHe Ha crneunmguyHo neve-
Hue. Mo nuTepaTypHW AaHHU MHOrO ManbK NPOLEHT
oT fdeuata (8-15%), 6onHu ot TybGepkynosa, ca Au-
pekTHW GauunootgenuTenu, T.e. cpea AeTckara no-
nynauus He MOXeM WU3UANo Aa pasdnTame Ha KynTy-
PEnHOTO M3CneaBaHe 3a AMarHOCTUYHOTO YTOUHSABaHe
Ha Tyb6epkynosHoTo 3abonsasaHe. OT gpyra cTpaHa, B
CTPYyKTypaTa Ha BonecTTa B AeTCKa Bb3pacT Haun-ro-
NSIM OTHOCUTENEH AN NMa 3acAraHeTo Ha BbTPErpbA-
HUTe NUMHN B3NN (okono 80%). ETo 3aLyo, He3aBu-
CMMO OT UHBA3MBHWS XapakTep Ha AMArHOCTUYHUS Me-
TOA, NOKanHata MMYHOAMArHoCTWKa (MMyHOMOrnyeH

TECT, NPUNoXeH Bbpxy BpoHxoaneeonapHa naBaxHa
TEYHOCT) e obelyaBaly 1 6bp3 METOS 3a AMarHocTuka
Ha TyOepKyrnosHo 3abonsiBaHe Npu CyCNeKTHO BOonHU
geua, kouto ca bK oTpuuarenHu Ha gnpekTHa MUKpo-
CKOMWS OT Xpayka Unm CTOMaLLHOMNPOMUBHY BOAM.
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