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BACKGROUND. The World Health Organization (WHO) reports an unknown contact history of pediatric tuberculosis (TB),
especially in children younger than 5 years old. Tracing pediatric household contacts of patients with multidrug-resistant
TB (MDR-TB) is considered to be a highly effective intervention for detection of new cases of chemoresistant TB in children
and timely prevention of its transmission.

OBJECTIVE. To study the nature of TB process manifestations and concordance of mycobacterium tuberculosis (MBT)
drug resistance profiles in household child contacts of patients with MDR-TB.

MATERIALS AND METHODS. The nature of TB process manifestations and concordance of MBT drug resistance profiles
in 12 household child contacts of patients with MDR-TB in 6 households (6 adult MDR-TB index patients, IP) were studied.
Adults and children were examined and treated in the Pulmonary Tuberculosis Department No 3 and in the Pediatric
Department of the Clinical Base of the Department of Phthisiology and Pulmonology of Zaporizhzhia State Medical
University at the Municipal Institution “Zaporizhzhia Regional Tuberculosis Clinical Dispensary”.

RESULTS AND DISCUSSION. The tracing of children who were household contacts of the MDR-TB IP revealed
the following features. The incidence of child TB was 2 times higher than that of contact adults (44 % vs. 20 %). Moreover,
the incidence among children younger than 2 years of age was almost 3 times higher than in children across other age
groups (54.5 % vs. 18.2 % in children younger than 5 years of age and 18.2 % in children aged 5 years and older).
The children were non-BCG vaccinated in 63.6 % of cases. There was an alarmingly high rate of non-BCG vaccinated
children, namely 83.3 % among individuals younger than 2 years of age and all of those younger than 5 years of age
(100 %). The children mostly presented small clinical forms of non-destructive TB: intrathoracic lymph node TB (36.4 %),
MBT complex (36.4 %) and focal TB (18.2 %). Most of the children (63.6 %) who developed TB were detected within the
first year of IP with MDR-TB follow-up, and it is worthy of note that in the majority of cases (4 households; 66.6 %). With
respect to the concordance of MBT drug resistance profiles between the children and MDR-TB IP in the households,
diagnosis in children was microbiologically confirmed in only 3 cases (3 households) demonstrating the complete
concordance of profiles in each one. At the same time, the complete concordance of MBT drug resistance profiles between
adult household contacts and the MDR-TB IP was also recorded in 3 cases. As is evident, across the household contacts
group aged between 0 and 18 years who were exposed to the MDR-TB IP, the most susceptible to develop TB were non-BCG
vaccinated children younger than 2 years. More worryingly is that among 3 microbiologically conformed individuals of this
age group, 2 children younger than 2 years were found to have their own drug resistant MTB isolates.

CONCLUSIONS. Tracing household child contacts of MDR-TB IP is particularly effective for timely detection of active TB
within the first year of MDR-TB IP follow-up. Non-BCG vaccinated children younger than 2 years of age are at the highest
risk for MDR-TB followed by non-BCG vaccinated children younger than 5 years of age. The early detection and timely
antimycobacterial therapy initiation based on drug susceptibility test results of a MDR-TB IP is a guarantee not only for an
effective treatment but also for a reduction in the MDR-TB transmission to other persons.
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AKTYyanbHicTb BiACTEXEHHS AITeH, AKi KOHTAKTYBa/IM 3 XBOPUMM
Ha MYNbTUPE3UCTEHTHMI TY6EPKY/IbO3 Yy MeXaX A0OMOrocnoaapcTea

0.M. PasHaTtoBcbkal, A.C. Mockamok?, T.A. [pekosal, Jl.l. Yepuuwosa?, 0. 0. lMywHosa?, T.1. Wenectina?
1. 3anopi3bKuii fep>KaBHUI MeLUYHUI YHIBEPCUTET, M. 3aN0PiXKXKs

2. KY «3anopi3bkuii 061acHUIM NpOTUTYBEPKYNbO3HUI KNTHIYHWIA AUCNaHCep», M. 3anopixkxKs
KoHdnikT iHTepeciB: BiaCyTHIN

OBrPYHTYBAHHA. ExcnepTun BceciTHbOI opraHisaLii oxopoHu 300pos’a (BO03) BkasyioTb, L0 3aXBOPIOBAHHA Ha Tybep-
Kynbo3 (Tb) y autauomy BiLi, 0co6amBo A0 5 pokiB, CBiAYMTb NPO HEBCTAHOBNEHe Axepeno iHbekuii. BiacTexeHHs aiten,
AKi KOHTaKTyBa/iM 3 XBOPUMU Ha MynbTupe3ncTeHTHUn Tb (MPTB) y Mexax fomMorocnonapcTtea, € BUCOKOE(DEKTUBHUM
BTPYYaHHSAM A1 CBOEYACHOMO BUABNEHHS HOBUX BMNAAKIB XiMiope3ncTeHTHOro Th y Aitei i 3anobiraHHs Moro nepepaui.
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META. BuByeHHS xapakTepy nposaBiB TybepKynb0o3HOro npouecy Ta 36iry npodinis nikapcbkoi CTIMKOCTI MikobakTepin
Tybepkynbo3y (MBT) y AiTew, 9ki KOHTaKTyBanu 3 xeopuMu Ha MPTB y mexax foMorocnofapcTaa.

MATEPIAJIN TA METOAWN. XapakTep nposBiB Ty6epKynbo3HOro npotecy Ta 36ir npodinis nikapcbkoi cTinkocti MBT Bu-
BYanucs B 12 aitei, ki KOHTaKTyBanm 3 xBopumun Ha MPTB y Mexax 6 noMorocnofapcTs (6 AOPOCAUX iHAEKCHUX NALIEHTIB
(IM) 3 MPTB). ObCTexeHHS Ta CTaLioHapHe NiKyBaHHS AOPOCAUX i AiTel BiAbyBanucs y BigAineHHi nereHeBoro Tybepkynbo3sy
N? 3 Ta B AUTAYOMY BiAAineHHi kniHiyHoi 6a3m kadenpu bdTM3iaTpii i nynbMoHonorii 3anopi3bKoro AepxaBHOro MeAUYHOTo
yHiBepcuTeTy B KOMYHanbHii yCTaHOBI «3anopi3bknit 061acHWi NpoTUTYBepKynbO3HUIA KNiHIYHWMIA AMCIaHCep».
PE3VY/ILTATU TA iX OBFrOBOPEHHA. BincTexeHHs aitelt, ki KOoHTakTyBanu 3 1M 3 MPTB y Mexax 4oMorocnoaapcTea,
[lano 3MOory BUSBUTM Taki ocobamnBocTi. uTa4a 3axBoptoBaHicTh Ha Th y 2 pa3u nepeBullyBana Taky B KOHTAaKTHWUX [0-
pocnux (44 % npotu 20 %). MNpu LbOMY 3aXBOPHOBAHICTb CEpeS AiTei BikoM A0 2 pokiB 6yna BMLLOK Malixe B 3 pasu Wwon0
iHWMX po3pisiB gutavoro Biky (54,5 % npotu 18,2 % y Biui go 5 pokis i 18,2 % y Biui noHan 5 pokis). Y 63,6 % Bunaakis
LiTV He 6ynu wenneHi BakunHoto BLXK. HacTopoxye Tol dakT, wo HewenneHumu 6ynm 83,3 % piten fo 2 pokis i BCi it
no 5 pokis (100 %). Cepen kniHiYHMX GOPM 3axXBOPIOBAHHA B AiTei nepeBaxanu mMani GopmMu HeaecTpyKTUBHOro Thb:
TB BHYTPIWHbOrPYAHMX NiIMBATUYHUX BY3NiB (36,4 %), NnepBUHHUIA Ty6epKynbo3HMi komnnekc (36,4 %) i BorHuwesuit Tb
(18,2 %). binbwicTb piten (63,6 %), aki 3axsopinu Ha Tb, BuABNEHi B mepwuii pik cnoctepexeHHs 3a I3 MPTB, npu ubomy
B NepeBaxHil KinbkoCTi gomorocnonapcTts — 4 (66,6 %). Lono 36iry npodinis nikapcokoi cTinkocTi MBT y gomorocnonap-
cTBax y Aitew 3 I3 MPTB, To 6akTepioBMAiNeHHs 3apeecTpoBaHoO uwe B 3 Aitew (3 LOMOrocnoaapcTsa) My BCiX BUNaAKax
BCTAQHOBNEHO MOBHMIA 36ir npodinis. Mpu LbOMY B 3 LOMOrocnofapcTBax y AOPOCAUX KOHTAKTHUX OCib 3apeecTpoBaHoO
TaKOX NOBHMI 36ir npodinis nikapcokoi ctiikocTi MBT 3 IM 3 MPTB. OTxe, cepep, KOHTUHreHTy BikoM 0-18 pokiB, SKi KOH-
TakTyBanu 3 IM 3 MPTB y Mexax [oMorocnopapcTsa, Hanbinbl CXunbHUMK A0 po3BUTKY Th Bynun HeBaKLMHOBAHI AiTH
[0 2 poKiB. BUKNMKa€E 3aHENOKOEHHS Te, WO cepef, 3 6aKTepioBUAINIOBAYIB LLbOr0 KOHTUHIEHTY BlIaCHA NiKapCbKa CTiMKiCTb
MBT 6yna piarHocToBaHa y 2 AiTel BikoM A0 2 pOKiB.

BUCHOBKMW. BinctexeHHs pitent, aki koHTakTyBanu 3 I3 MPTBE y Mmexax noMorocnofapcTea, € 0C06/MBO KOPUCHUM ANs
CBOEYACHOTO BUSBNEHHS B HUX akTMBHOro Tb y nepwwuii pik cnoctepexeHHs 3a 1M 3 MPTB. Halbinbwot rpynoto pusmky
MPTB € He wenneHi BakumHow BLXX pitn fo 2 pokis, Ha Apyromy Mmicui — He wenneHi BakuuHot BLXK mitn no 5 pokis. PaHHe
BUSIBJIEHHS Ta CBOEYACHE NPU3HAYEHHS aHTUMiKODaKTepianbHOI Tepanii 3 ypaxyBaHHAM pe3ynbTaTiB TECTY HA MeaMKaMeH-
TO3HY 4yTamBicTb IM1 3 MPTE € 3anopykoto He nuwe e@eKTUBHOIO JliKyBaHHS, ane i CKopoYeHHs noganbwoi nepenadi MPTB.

K/1FOYOBI CJZIOBA: BiacTexXeHHs KOHTaKTy, JOMOrocnoAapcTBa, AiTh, MynbTUPE3UCTEHTHUI TY6epKybo3.

AKTYanbHOCTb OTCUICKMBAHUA AETei, KOHTAKTUPOBaBLUMX
€ 60/1bHbIMM MYNIbTUPE3UCTEHTHBIM TYOepKynesoM
B nNpeAenax Ao0MOXO0351CTBa

E.H. PazHaroBckan?, A.C. Mockamiok®, T.A. [pekosa®, JI. U. YepHbiwosa?, 0. A. MywHosa?, T.U. Wenectuxa?
1. 3an0poXCKNI roCyaapCTBEHHbIM MEAULMHCKMIA YHUBEPCUTET, I. 3aN0POXbe

2. KY «3anopoxckuit 061acTHOM NpoTUBOTYOEpPKYNe3HbIA KIMHUYECKMIA AUCNAHCepP», . 3anopoXKbe
KoHpnukT uHTEpecos: oTcyTCTBYET

OBOCHOBAHME. SkcnepTbl BcemnpHoi opraiusaumm 3apaBooxpaHernus (BO3) ykasbiBatoT, yTo 3aboneBaHue Tybep-
kynesomMm (TB) B peTckom Bo3pacTe, ocobeHHO [0 5 neT, cBUAETENbCTBYET O HEYCTAHOBIEHHOM UCTOYHUKE MHDEKLUN.
OTcnexunBaHue feTen, KOHTAaKTUPOBABLUMX C 6ONbHBIMU MyNbTUPE3UCTEHTHbIM T (MPTB) B npeaenax 4oMOX0391CTBa,
SBNSeTCS BbICOKOIDDEKTUBHBLIM BMELLATeIbCTBOM [/11 CBOEBPEMEHHOTIO BbISIBIEHUS HOBbIX C/ly4aeB XMMUOPE3UCTEHTHOTO
Tb y netein u npepgynpexaneHns ero nepenavu.

LLENIb. V13yuyeHune xapakTepa NposiBfieHU TybepKynesHoro npouecca 1 CoBnageH1sa npodunei nekapCTBEHHOM yCTOM-
4MBOCTU MUKoDBakTepuit Tybepkynesa (MBT) y aeTel, KOTOopble KOHTaKTMpOBanu ¢ 6onbHbiMM MPTB B Nnpepenax AoMo-
X039MCTBA.

MATEPUA/JIbl U METOAbI. XapakTep nposBneHuit TybepKynesHoro npowecca 1 CoBnafeHns npopunein nekapcTeH-
HOW pe3ucTeHTHocTu MBT usyyanuch y 12 netei, KOHTaKTMpOBaBLLMX C 6onbHbIMM MPTB B npefenax 6 4OMOX0341CTB
(6 B3pocnbix MHAEKCHbIX nauneHToB (M) c MPTBE). O6cnepoBaHMe 1 CTaLMOHApHOE NIeYeHue B3pOCbiX U AeTeil NpoBo-
OWNUCb B OTAeNeHun neroyHoro Ty6epkynesa N2 3 n B 4eTCKOM OTAENEeHUN KIUHUYeckon 6a3bl kadenpbl GTU3MATPUM
M NyN1bMOHOJIOTMM 3aMOPOXKCKOro rocyaapCTBEHHOIO MEAULMHCKOrO yHUBepcuTeTa B KOMMYHanbHOM yuypexaeHuu
«3anopoXCckuii 061aCTHOM NPOTUBOTYOEPKYE3HbIM KITMHUYECKUIA AUCTaHCEP».
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PE3VJ/IbTATbI U UX OBCYHOEHUE. OTcnexunBaHue aeten, KoHTakTupoBaswux ¢ UM ¢ MPTB B npeaenax AoMoxo-
351ACTBa, NO3BO/INIIO BbISIBUTL Clieaytolime ocobeHHOoCTH. [leTckag 3abonesaeMocTb Th B 2 pa3a npeBbillana TakoBYIO
Yy KOHTaKTHbIX B3pocbix (44 % npotus 20 %). Mpu 3T0M 3aboneBaeMoCTb Cpeam AeTei B Bo3pacTe A0 2 neT Hbina Bbille
noyTH B 3 pa3a OTHOCUTENbHO APYrnX pa3pe3oB AeTckoro Bo3pacTa (54,5 % npotus 18,2 % B Bo3pacte no 5 netn 18,2 %
B Bo3pacTe 6onee 5 net). B 63,6 % cnyyaes netu He Obiiv npuBMThI BakumHoM BLXK. HacTopaxuBaeT ToT dakT, 4To He-
npuBuTbIMK HblK 83,3 % peTei B BO3pacTe A0 2 ieT M Bce AeTu B Bo3pacTe fo 5 net (100 %). Cpenn knmHuuecknux Gdopm
3aboneBaHus y getei npeobnaganu manble GopMbl HeLeCTPYKTUBHOTO Th: Th BHYTpUrpyaHbIX TMM@ATUYECKMUX Y3108
(36,4 %), nepBuYHbIA Ty6epkynesHbli Komnnekc (36,4 %) n ouarosbiit Tb (18,2 %). bonblumnHcTBO AeTeit (63,6 %), KOTOpble
3abonenu Tb, BbigBNEHbI B nepBbiit rof HabnwoaeHus 3a UM ¢ MPTB, npu 3TOM B NoAaBnsaoWwem Ynucie JOMOX03IMCTB —
4 (66,6 %). Yto KacaeTca coBnaneHusa npodunen nekapcTseHHow yctonunsoctn MBT B nomoxo3ancTBax y aetei ¢ UM
¢ MPTB, To 6akTep1oBbIAENEHME 3aPErUCTPUPOBAHO TONbKO Y 3 AeTel (3 LOMOX0351MCTBA) M BO BCEX C/TyHasX YCTAHOBIEHO
nonHoe cosnageHune npoduneii. Npu 3ToM B 3 AOMOX034ACTBAX Y B3POC/bIX KOHTAKTHbIX UL, 3aperMcTpUpoBaHO Takxe
nonHoe coBnaneHune npodbuneit nekapcTeeHHown yctonuymeoctu MBT ¢ UM ¢ MPTB. Taknum 06pasom, cpefin KOHTUHIeHTa
B Bo3pacTte 0-18 net, koHTakTUposaslwmux ¢ UM ¢ MPTE B npeaenax 4oMoxo34i1cTBa, HaMbonee CKIOHHbIMU K Pa3BUTUIO
TB 6bI1n HeBaKLMHMUpPOBaHHbIE AeTu A0 2 neT. Boi3biBaeT 6eCnoKoMCTBO TO, YTO cpean 3 6akTepuoBbIAENUTENEN 3TOMO
KOHTUHreHTa cobCTBEHHAs NekapcTBeHHas ycTonMumBocTb MBT Bbina AnarHoctTMpoBaHa y 2 feTei B Bo3pacTe A0 2 neT.
BbIBOAbIl. OTcnexuBaHue peten, KoHTakTMpoBaslwmx ¢ MM ¢ MPTE B npeaenax 4oMoxo3ai1McTBa, 0COBEHHO NOJiIe3HO
[N CBOEBPEMEHHOTO0 BbISIBIEHUS Y HUX aKTUBHOro Tb B nepBbiit rof HabnwoaeHus 3a UM ¢ MPTB. Hanbonbluei rpynnoi
pucka MPTB sBnsitoTca He NnpuBMTbIE BakuMHOM BLLXK netn oo 2 net, Ha BTOPOM MecTe — He NpuBMUTbIe BaKUMHOM BLIXK
neTtn 0o 5 net. PaHHee BbisBNeHMe 1 CBOEBPEMEHHOE Ha3HaYeHWe aHTUMUKOBaKTepmanbHOW Tepanum C y4eToM pesyib-
TATOB TECTA HAa MEAMKAMEHTO3HY YyBCcTBUTENbHOCTL UMM ¢ MPTE fBN1S10TCS 3aN10roM He TONIbKO 3P HEKTUBHOMO NeveHus,

HO M COKpalleHusa fanbHenwen nepesaum MPTB.

KJ/TIOYEBDBIE CJZIOBA: oTc/iexxMBaHWe KOHTAKTa, LOMOX034iCTBa, AETU, MYNbTUPE3UCTEHTHBIN Ty6epkynes.

Introduction

The World Health Organization (WHO) reports an un-
known contact history of pediatric tuberculosis (TB), espe-
cially in children younger than 5 years old [1].

A household contact person, as defined by the WHO [2],
is a person who had been in close and frequent contact by
living in the same house with a TB index patient (IP; a pa-
tient included in contact tracing for contacts, although this
person may not be an infectious source case) for at least
3 days in between 3 weeks before diagnosis and 1 week after
diagnosis and commencement of treatment. In this context,
there is an emphasis on ensuring careful clinical observa-
tion and strict control of active form of TB development
among people who had contact with multidrug-resistant TB
(MDR-TB) patients.

The literature describes [3, 4] interesting cases of con-
tacts where sputum-smear negative TB children (15 and
9 years old) spread TB to classmate contacts. In both cases,
the children had clinical symptoms and continued to attend
school. The authors indicate that sputum-smear negative TB
children can be a source of tuberculosis infection. Therefore,
such cases should be considered contagious until proven
otherwise. And contact tracing should be carried out among
contacting children with symptoms of TB.

However, the most susceptible to TB infection in index
cases are contacts within households due to their close
proximity [5].

According to data collected by M.C. Becerra et al. [6],
who examined 693 households of IP, the frequency of active
MDR-TB among contacts was 60 %, and the frequency of ac-
tive extensively drug-resistant (XDR) TB was nearly 2 times
higher during the 4-year follow-up.
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M.C. Becerra et al. [7] conducted another study - ret-
rospective cohort monitoring of child and adult household
contacts of patients treated for MDR-TB. Researchers found
that childhood TB incidence was 20 % of cases, 47.6 % of
whom constituted TB incidence rate per 100,000 child-years
in year 1 and 87.5 % were diagnosed with MDR-TB. More-
over, it was found that TB disease rates in children aged
more than 1 year were not significantly different from that
observed in adults, and child contacts had TB disease rates
30 times higher than in the general population. The authors
state that implementation of pediatric household contact
investigations is a crucial and necessary component in early
diagnosis and treatment of MDR-TB patients, regardless of
a child’s age.

Based on meta-analysis conducted, G.J. Fox et al. [8] also
found that contacts of TB patients are a high-risk group for de-
veloping TB, especially within the first year, while noting that
children younger than 5 years of age and people living with
human immunodeficiency virus (HIV) are particularly at risk.

There is a meta-analysis performed by L. Lancellaa et al.
[9] indicating that the risk of TB progression in contact per-
sons aged 0-18 years depends on age being about 15 %
in adolescents, 24 % in children aged 1-5 years, and
40-50 % in those aged 2 years and younger. In addition, the
tendency to develop rapid TB progression is more frequent
in children particularly if they are aged younger than 2 years.

The WHO Program Guidelines for Drug-Resistant TB treat-
ment [10] states that symptomatic TB household contacts
of patients with MDR-TB should undergo more enhanced
diagnosis than those contacts of drug-sensitive TB patients.
This particularly concerns young children living with MDR-TB
patients, as they are at a high risk of infection and active
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progressive MDR-TB development. Diagnostic examination
of contact children to MDR-TB patients should include chest
X-ray, tuberculin skin test, sputum or gastric lavage fluid
(in young children) examination (Xpert MTB/RIF or sputum
smear microscopy, if not available, culture and drug suscep-
tibility test, DST) as well as HIV testing. As soon as a contact
child to a MDR-TB patient begins to meet the criteria for
active TB diagnosis, treatment should be started using the
same antimycobacterial therapy (AMBT) regimen taking into
account the same DST data of the IP (MDR-TB source).

In addition to the diagnostic measures recommended by
the WHO, L. Lancellaa et al. [9] indicate the need for a IFN-y
release assay (IGRA) (QuantiFERON), especially for subjects
who have been vaccinated with BCG and HIV infected as well
as for high-risk of MDR-TB children (household contacts of
MDR-TB patients).

J.B. Parr et al. [11] studied the concordance of my-
cobacterium tuberculosis (MBT) drug resistance profiles
in households of patients with MDR-TB and contacts of
them who subsequently developed MDR-TB. The authors
found that among household contacts who developed TB,
88.4 % had isolates resistant to isoniazid and rifampicin,
and 40 % of contacts had isolates with MBT drug resistance
results that matched the purported source of MDR-TB.

Studies of T.S. Shah et al. [12] showed that household
contacts of patients living with MDR-TB had MBT drug re-
sistance results concordant with those of the source case
in 50 %.

Thus, tracing pediatric household contacts of patients
with MDR-TB is considered to be a highly effective inter-
vention for detection of new cases of chemoresistant TB
in children and timely prevention of its transmission.

The purpose of this work is to study the nature of TB pro-
cess manifestations and concordance of MBT drug resistance
profiles in household child contacts of patients with MDR-TB.

Materials and methods

The nature of TB process manifestations and concordance
of MBT drug resistance profiles in 12 household child contacts
of patients with MDR-TB in 6 households (6 adult MDR-TB IP)
were studied. Adults and children were examined and treated
in the Pulmonary Tuberculosis Department (PTD) No 3 and
the Pediatric Department of the Clinical Base of the Depart-
ment of Phthisiology and Pulmonology of Zaporizhzhia State
Medical University at the Municipal Institution “Zaporizhzhia
Regional Tuberculosis Clinical Dispensary” (ZRTBCD).

Results

Household 1 (fig. 1). The IP is a 37-year-old man without
a prior history of TB infection. A specific process in the lungs
was revealed when the patient presented with bronchopul-
monary complaints to a therapist in a local health facility.
After further examination in the ZRTBCD, he was admitted to
the PTD No 3 with the diagnosis: MDR-TB (new case), infiltra-
tive pulmonary TB in the upper lobe of the right lung, phase
of dissemination, destruction + (several cavities up to 3.5 cm
in diameter), MBT +, smear (S) +, molecular genetic test
(MG) +, culture (C) +, rifampicin resistance (Rif) +, resistance 1
(isoniazid - H, rifampicin - R, streptomycin - S, ethambu-
tol - E), resistance 2 (kanamycin - Km, capreomycin - Cm).
The AMBT regimen was initiated based on the DST results.
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Contact 1 - his 27-year-old wife.
MDR-TB (new case), infiltrative
pulmonary TB. Destruction +,

MBT +, S +, MG +, Rif +,
resistance 1 (HRZE)

IP - the 37-year-old man.
MDR-TB (new case),
infiltrative pulmonary TB.
6 Destruction +, MBT +, S +,
MG +, Rif +,
resistance 1 (HRSE),

Contact 2 - his 7-month-old >
resistance 2 (KmCm)

daughter non-BCG vaccinated
due to the vaccine unavailability.
MDR-TB (new case), EPTB of ITLN.
Destruction -, MBT +, S -, MG -,
C + (gastric lavage fluid),
resistance 1 (HRS)

Fig. 1. The 1t household contact investigation of the
MDR-TB patient

The IP lived with his 27-year-old wife and 7-month-old
daughter. The contact persons were examined immediately
after the source MDR-TB patient was detected. The wife had no
complaints of her general condition deterioration. However, her
chest X-ray showed changes and she was sputum-smear posi-
tive. After further examination, she was diagnosed with MDR-TB
(new case), infiltrative pulmonary TB in the upper lobe of the
left lung, destruction + (cavity up to 1 cm in diameter), MBT +,
S +, MG +, C +, Rif +, resistance 1 (HRS, pyrazinamide - Z) and
also admitted to the PTD No 3. The AMBT regimen was initiated
based on the DST results of her husband.

The 7-month-old infant had not been vaccinated with
BCG at birth due to the vaccine unavailability. Upon admis-
sion to the Pediatric Department, the child was diagnosed
with grade 2 rickets (moderate-to-severe, period of remis-
sion); acute postnatal cytomegalovirus infection with liver
involvement, convalescent-phase; meningeal brain dysfunc-
tion, pyramidal insufficiency syndrome. Results of the exam-
ination: Mantoux test - 12 mm, recombinant tuberculosis
allergen (RTA) test - 13 mm; a chest computer tomogram
(CT) scan showed enlarged intrathoracic lymph nodes (ITLN),
abdominal ultrasound (US) revealed hepatosplenomegaly. As
a sputum examination was not possible, a gastric lavage fluid
was examined. MBT bacterioscopy and MG tests were neg-
ative. Based on the follow-up data, the child was diagnosed
with a risk of MDR-TB (RMDR-TB) (new case), extrapulmonary
TB (EPTB) of ITLN, destruction -, MBT -, S -, MG -, Rif -, resis-
tance (contact with her HRSE father). The AMBT regimen was
initiated based on father’s (IP) DST results. A month later,
gastric lavage fluid culture results were obtained showing
C + and resistance to HRS. The child was diagnosed with
MDR-TB (new case), EPTB of ITLN, destruction -, MBT +, S -,
MG -, Rif -, C +, resistance 1 (HRS).

Thus, in the household 1, a follow-up of the contacts was
carried out immediately after the identification of MDR-TB
source (IP). The child had not been vaccinated with BCG and
had comorbidities. Despite the fact that 7-month-old infant
had TB of ITLN, her own DST results (MBT drug resistance)
were obtained via the gastric lavage fluid. All 3 family mem-
bers were diagnosed with MDR-TB. Drug resistance profiles
were: |P (father) - HRSE, contact (mother) - HRSZ, contact
(child) - HRS.
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Household 2 (fig. 2). The IP is a 25-year-old woman
(mother) with no previous history of TB. She was diagnosed
with TB by a doctor in a local health facility followed by
further examination and admission with the diagnosis:
MDR-TB (new case), infiltrative pulmonary TB in the lower
lobe of the left lung, phase of dissemination, destruction
+ (cavity up to 2 cm in diameter), MBT +, S +, MG +, C +, Rif +,
resistance 1 (HRSEZ). HIV infection, clinical stage 4 (CD4
T-lymphocyte count - 338 cells/ul). Antiretroviral therapy
(ART) was started in addition to the AMBT regimen based
on the DST results.

IP — the 25-year-old
mother. MDR-TB (new case),
infiltrative pulmonary TB
in the lower lobe of the left
lung with dissemination.
Destruction +, MBT +, S +,
MG +, C +, Rif +,
resistance 1 (HRSEZ).
HIV infection, clinical stage 4

Contact - her daughter aged
1 year and 2 months (non-BCG
vaccinated due to the medical
contraindication to vaccination
R75). RMDR-TB (new case), MBTC,
destruction -, MBT -, S -, MG -,
C +, Rif -, resistance
(contact with her HRSEZ mother)

Fig. 2. The 2" household contact investigation of the
MDR-TB patient

The IP lived with her husband (28 years) and her daugh-
ter (1 year, 2 months). The contact persons were examined
immediately after the source MDR-TB patient was detected.
There were no data on active TB infection in husband after
further examination. The contact child had not been vacci-
nated with BCG at birth due to a medical contraindication
to vaccination R75 (child born to the HIV infected mother
(220.6; R75), undetermined child’s HIV status). During the
follow-up examination, the child was diagnosed with se-
vere concomitant pathology: hydrocephalus, grade 2 rickets
(moderate-to-severe, period of remission); acute postnatal
cytomegalovirus infection. The diagnostic results: Mantoux
test — 10 mm, RTA test — 13 mm, a chest CT scan showed
MBT complex (MBTC), abdominal US revealed hepatospleno-
megaly. The child was examined for gastric lavage fluid, and
MBT was not detected by all the methods. Diagnosis: MDR-TB
(new case), MBTC, destruction -, MBT -, S -, MG -, Rif -, re-
sistance (contact with HRSEZ mother). AMBT regimen was
prescribed based on the DST results of the IP.

Thus, the contacts of household 2 were investigated
immediately after the IP detection. There were no medical
data on TB infection or active disease in husband. The non-
BCG vaccinated child with severe concomitant pathology was
diagnosed with active TB.

Household 3 (fig. 3). The IP is a 36-year-old man (father).
He recalled being initially diagnosed and treated for TB when
he was a prisoner 7 years previously and switched to Cate-
gory 5.1 with residual changes after cured TB. In this case,
the patient was coinfected with HIV (clinical stage 4) and
chronic hepatitis C virus (HCV) infection. He was diagnosed
with MDR-TB during TB relapse a year ago and considered
as having treatment failure after AMBT completion. It was
a family of displaced persons. After resettling in the Zapor-
izhzhia region, the patient was admitted to the ZRTBCD
and diagnosed with XDR-TB, infiltrative right-sided pulmo-
nary TB, destruction + (one cavity with a diameter of 1.5 cm),
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MBT +, S +, C +, resistance 1 (HRZSE), resistance 2 (levo-
floxacin - Lfx, moxifloxacin — Mfx, ofloxacin - Ofx, ethion-
amide - Et); HIV infection, clinical stage 4 (CD4 T-lymphocyte
count - 1084 cells/ul); chronic HCV infection. A new course
of AMBT was started taking into account the DST results
with ART initiation.

Contact 1 - his 5-year-old
daughter (previous BCG
vaccination was undetermined,
absence of a BCG vaccination scar
on the left upper arm), pulmonary
disseminated risk MDR-TB (new
case), destruction -, MBT -, S -, MG -,
C -, Rif -, resistance (contact with
her HRZSE and LfxMfxOfxEt father)

IP — the 36-year-old
father. XDR-TB, infiltrative
right-sided pulmonary TB,
destruction +, MBT +, S +,
<= C+,resistance 1 (HRZSE),
resistance 2 (LfxMfxOfxEt);

HIV infection,
clinical stage 4;
chronic HCV infection

Contact 2 - his 2-year-old son
(non-BCG vaccinated due

to the medical contraindication

to vaccination), MDR-TB (new case),
MBTC, destruction -, MBT +
(gastric lavage fluid), S -, MG -, C +
(gastric lavage fluid),
resistance 1 (HEZ)

Fig. 3. The 3 household contact investigation of the
MDR-TB patient

The IP (father) lived with his wife and 2 children
(a 5-year-old daughter and a 2-year-old son). Initial detailed
examination of his wife and children revealed no data on
TB infection or active disease. However, both children si-
multaneously were diagnosed with MDR-TB and presented
the following changes one year after their father had been
diagnosed with TB relapse identified as MDR-TB.

In the 5-year-old daughter (non-BCG vaccinated): Man-
toux test — 17 mm, RTA test - 18 mm; a chest CT scan
showed disseminating process in the lungs without cavita-
tion; abdominal US revealed hepatosplenomegaly. The child’s
sputum and gastric lavage fluid specimens were examined
for MBT and all methods tested negative. The diagnosis
was made: disseminated pulmonary risk MDR (new case),
destruction -, MBT -, S -, MG -, Rif -, resistance (contact with
her HRSEZ and LfxMfxOfxEt father). The AMBT regimen was
started based on father’s (IP) DST results.

The 2-year-old son was non-BCG vaccinated due to
a medical contraindication. The diagnostic findings: Mantoux
test - 17 mm, RTA test - 23 mm, no cavitation on a chest CT
scan, abdominal US showed hepatosplenomegaly. The diag-
nosis was made: RMDR-TB (new case), MBTC, destruction -,
MBT -, S -, MG -, Rif -, resistance (contact with his HRSEZ and
LfxMfxOfxEt father). The AMBT regimen was started based
on father’s (IP) DST results. A month later, gastric lavage
fluid culture results were obtained revealing resistance to
HEZ following that the child was diagnosed with polyre-
sistant TB (new case), MBTC, destruction -, MBT -, S -, MG -,
Rif -, C +, resistance 1 (HEZ). But the continuation of AMBT
scheme accounted his father’s DST results.

INFUSION & CHEMOTHERAPY
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Thus, the contacts of household 3 were continuously
examined in detail immediately after diagnosis of the IP,
but both children were simultaneously found to have active
TB a year after the diagnosis of XDR-TB in their father (IP).
However, both children were non-BCG vaccinated. The IP’s
wife did not present clinical findings on TB infection or active
disease.

Household 4 (fig. 4). The IP is a 27-year-old man who
had being on palliative care in the Regional TB hospital
in the Veselianka village (the Zaporizhzhia region) at the
time of contact tracing. He was diagnosed with pulmonary
fibro-cavernous XDR-TB, destruction +, MBT +, S +, C +, re-
sistance 1 (HRZSE), resistance 2 (LfxMfxCm). He lived in
the village in a private house with his father, mother and
brother, who were continuously screened as contact per-
sons. At the time of TB diagnosing in the contact persons,
the IP had been suffering from XDR-TB for 2 years. Clinical
findings related to TB infection or active disease were found
in the mother. The IP’s father (a 48-year-old contact 1) had
an infiltrative destructive process and was hospitalized after
detailed examination diagnosed with RMDR-TB (new case),
infiltrative TB of the upper lobe of the right lung, destruc-
tion + (1 cavity up to 1.0 cm in diameter), MBT -, S -, MG -,
Rif -, resistance (contact with his HRZSE and LfxMfxCm
son). He was initiated on TB treatment based on his son
(IP) DST results. The brother (a 25-year-old contact 2) was
also referred to the ZRTBCD. However, after examination,
he was diagnosed with XDR-TB (new case), MBTC, destruc-
tion +, MBT +, S +, MG +, Rif +, resistance 1 (HREZ), resistance
2 (LfxMfxCmEt). Therefore, the IP’s brother started an AMBT
regimen based on his own MDS results.

Contact 3 was a 7-year old child (a granddaughter of con-
tact 1 and a daughter of the IP). The girl did not have a rela-
tionship with her father since the age of 2, but she commu-
nicated with her grandfather (contact 1) regularly and with
her uncle (contact 2) occasionally. The child lived in a private
house (3 rooms) in a multi-child family: mother, stepfather,
3 sisters (6, 8, 16 years) and 2 brothers (9 and 12 years). The
child was BCG vaccinated, a BCG vaccination scar of 5 mm.
She had tuberculin skin test conversion 3 years ago and was
followed-up in the Category 5.4 of dispensary observation
(a preventive treatment was not received). After the grandfa-
ther (contact 1) and the uncle (contact 2) admission, the child
was examined in detail: Mantoux test - 15 mm with vesicle,

Contact 1 - the 48-year-old grandfather
(the father of the IP and contact 2).
RMDR-TB (new case), infiltrative TB of the upper
lobe of the right lung, destruction +,

MBT -, S -, MG -, Rif -, resistance
(contact with his HRZSE and LfxMfxCm son)

IP — the 27-year-old son of contact 1
and brother of contact 2.
Pulmonary fibro-cavernous XDR-TB,
destruction +, MBT +,S +, C +,
resistance 1 (HRZSE),
resistance 2 (LfxMfxCm).
Palliative care

Contact 2 - the 25-year-old
brother of the IP and son of contact 1.
XDR-TB (new case), MBTC, destruction +,
MBT +, S +, MG +, Rif +, resistance 1 (HREZ),
resistance 2 (LfxMfxCmEt)

RTA test - 18 mm, a chest CT scan showed enlarged ITLN
without destructions, abdominal US revealed hepatospleno-
megaly, all methods of sputum examination tested negative
for MBT. The child was referred to hospital with a diagnosis
of RMDR-TB (new case), EPTB of ITLN and axillary lymph
nodes (LN), destruction -, MBT -, M -, MG -, Rif -, resistance
(contact with her grandfather who was the contact of her
HRZSE and LfxMfxOfxCm father - the IP). A treatment was
started based on the IP’s DST results. The child’s family was
further examined and there were no data on TB infection or
active disease.

Contact 4 was a 4-year-old child (a daughter of con-
tact 2). The father had not lived with his child for 2 years
but had visited her periodically. The child lived in a private
house with her mother and brother (2-year-old), who were
not confirmed with TB infection or active disease after exam-
ination. The child being non-BCG vaccinated was examined
in detail after her father’s (the source and contact 2) admis-
sion to the hospital: Mantoux test - 18 mm with vesicle, RTA
test — 18 mm, a chest CT scan showed focal opacity without
cavitations, abdominal US revealed hepatosplenomegaly,
all methods of gastric lavage fluid examination tested neg-
ative for MBT. The child was admitted to the ZRTBCD with
a diagnosis of RMDR-TB (new case), focal TB of the upper
lobe of the right lung, destruction -, MBT -, S -, MG -, Rif -,
resistance (contact with her HREZ and LfxMfxCmEt father).
The treatment regimen was initiated based on her father’s
(contact 2) DST results.

Thus, in the household 4, the contact persons were diag-
nosed with TB in 2 years after diagnosing XDR-TB in the IP.
In this case, two children developed TB not being direct
contacts of the IP, and they were infected after exposure to
adult contacts of the IP (contact 1 and 2). One child was BCG
vaccinated, but the other was not. The children were proved
to be non-MBT by microbiological tests.

Household 5 (fig. 5). The IP is a 24-year-old woman ad-
mitted to the hospital with the diagnosis: pulmonary infiltra-
tive right-sided MDR-TB (new case), destruction +, MBT +, S +,
MG +, Rif +, C +, resistance 1 (HRSEZ). The treatment regimen
was based on her DST results. She lived in a two-room apart-
ment with a mother and a child aged 1 year and 11 months.
The IP’s mother did not present clinical data on TB. The
child was non-BCG vaccinated. The following changes were
noticed after the child’s examination: Mantoux test - 14 mm,

Contact 3 - the 7-year-old child
(the BCG vaccinated granddaughter of contact
1 and the daughter of the IP). RMDR-TB (new
case), EPTB of ITLN and axillary LN, destruction -,
MBT -, S -, MG -, Rif -, resistance (contact with her
grandfather who was her HRZSE
L and LfxMfxOfxCm father’s contact) )

Contact 4 - the 4-year-old child
(the non-BCG vaccinated daughter of contact 2).
RMDR-TB (new case), focal TB of the upper lobe
of the right lung, destruction -, MBT -, S -, MG -, Rif -,
resistance (contact with her HREZ
L and LfxMfxCmEt father — contact 2) )

Fig. 4. The 4" household contact investigation of the MDR-TB patient
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RTA test - 15 mm with vesicle, a chest CT scan revealed
enlarged ITLN without destructions, abdominal US showed
hepatosplenomegaly, all methods of gastric lavage fluid
examination tested negative for MBT. The child was referred
to the ZRTBCD in a week after her mother was admitted with
a diagnosis: RMDR-TB (new case), TB of ITLN, destruction -,
MBT -, S -, MG -, Rif -, resistance (contact with her HRSEZ
mother). The treatment regimen was started based on her
mother’s (the IP) DST results.

Contact - her daughter,
aged 1 year and 11 months,
non-BCG vaccinated. RMDR-TB

IP — the 24-year-old mother.
Pulmonary infiltrative
right-sided MDR-TB

(new case), TB of ITLN, (new case).
destruction -, MBT -, S -, MG -, Destruction +, MBT +, S +,
Rif -, resistance (contact with her MG +, C +, Rif +,

HRSEZ mother) resistance 1 (HRSEZ)

Fig. 5. The 5" household contact investigation of the
MDR-TB patient

Thus, contact tracing in household 5 was conducted
immediately after the IP detection. The IP’s mother was
not found to have TB infection or active TB. The non-BCG
vaccinated child younger than 2 years of age was diagnosed
with active TB.

Household 6 (fig. 6). The IP is 57-year-old male had
no prior TB history. He was admitted to the hospital with
the diagnosis: rifampicin-resistant TB (Rif-TB) (new case),
pulmonary disseminated TB of the upper lobes, destruction -,
MBT +, S -, MG +, C +, Rif +. The diagnosis was confirmed
by DST results (resistance 1 - H) in 3 weeks: MDR-TB, re-
sistance 1 (HR). He lived in a village in a four-room pri-
vate house with his wife, daughter, daughter’s husband
and 5 grandchildren (9, 8, 5 years of age, 2 year-old twins).
A household-based follow-up for all contact persons did not

identify the wife, the daughter’s husband and the children of
8 and 9 years of age with TB infection or active TB.

The daughter (contact 1) was found to have changes
based on a chest X-ray and after further examination she was
admitted to the hospital diagnosed with: Rif-TB (new case),
pulmonary disseminated TB of the upper lobes, destruction -,
MBT +, S -, MG +, C -, Rif +, resistance (contact with her HR
father). The AMBT regimen was started based on her father’s
(IP) DST results.

The 5-year-old son of the daughter (contact 1.1, BCG vac-
cinated, a BCG vaccination scar of 2 mm) presented with
Mantoux test — 15 mm, RTA test - 17 mm, a chest CT scan
revealed changes in the left lung, abdominal US showed
moderate hepatosplenomegaly, all methods of gastric lavage
fluid examination tested negative for MBT. The diagnosis was
established: RMDR-TB (new case), MBTC in the left lung, de-
struction -, MBT -, S -, MG -, Rif -, resistance (contact with his
HR grandfather). The AMBT regimen was prescribed based
on grandfather’s (IP) DST results.

Both of the 2-year-old twins (contacts 1.2 and 1.3)
were BCG vaccinated with BCG vaccination scars of 2 mm.
In a girl (contact 1.2), Mantoux test was 15 mm, RTA test -
16 mm, a chest CT scan revealed enlarged ITLN of the left
lung without destruction, abdominal US showed moderate
hepatosplenomegaly, and she was diagnosed with RMDR-TB
(new case), right-sided ITLN-TB, destruction -, MBT +, S -,
MG +, C +, Rif -, resistance (contact with her HR grandfather).
The AMBT regimen was initiated based on the grandfather’s
(IP) DST results. In a boy (contact 1.3), Mantoux test was
14 mm, RTA test - 16 mm, a chest CT scan revealed no
changes, abdominal US showed moderate hepatomegaly,
and he was diagnosed with tuberculin skin test conversion,
TB contact, Category 5.2 A. A course of preventive treatment
was started based on the grandfather’s (IP) DST results.

The IP was constantly visited by a son (26-year-
old contact 2) who lived with his wife and 3 children
(@ 2.5-year-old daughter and two 7- and 15-year old sons)

IP — the 57-year-old grandfather. Disseminated MDR-TB (new case)
of the upper lobes of the lungs, destruction -, MBT +, S -, MG +, C +, Rif +,
resistance 1 (H)

Contact 2 - his 26-year-old son. Infiltrative MDR-TB
(new case) of the upper lobe of the left lung,
destruction +, MBT +, S +, MG +, Rif +, resistance 1 (HR)

Contact 1 - his 31-year-old daughter.
Disseminated Rif-TB (new case) of the upper lobes
of the lungs, destruction -, MBT +, S -, MG +, C -, Rif +,
resistance (contact with her HR father)

|
| | |
N N

( N N\

Contact 2.1 - Contact 2.2 - Contact 2.3 -

N

the 32-year-old wife.
Focal Rif-TB (new
case) of the upper
lobe of the right lung;
EPTB, right-sided
exudative pleurisy;
destruction -, MBT +,
S+, MG +,Rif+,C-,
resistance (contact

the BCG vaccinated
7-year-old son.
RMDR-TB (new case),
MBTC in the right
lung, destruction -,
MBT -, S -, MG -, Rif -,
resistance (contact

with her HR husband)
——

with his HR father)

the BCG vaccinated
15-year-old son. Focal
MDR-TB (new case) of
the upper lobe
of the right lung;
EPTB, right-sided
exudative pleurisy,
destruction -, MBT +,
S-, MG +Rif +,C +,

r

resistance (HR)

Contact 1.1 - Contact 1.2 - Contact 1.3 -

the BCG vaccinated
5-year-old son.
RMDR-TB (new case),
MBTC in the left
lung, destruction -,
MBT -, S -, MG -, Rif -,
resistance
(contact with his HR
grandfather)

the BCG vaccinated
2-year-old daughter.
RMDR-TB (new
case), right-sided
ITLN-TB, destruction -,
MBT +, S -, MG +,
C +, Rif -, resistance
(contact with her HR

grandfather) )

Fig. 6. The 6" household contact investigation of the MDR-TB patient
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in a 3-room private house. After being examined, contact
2 was referred to the ZRTBCD diagnosed with Rif-TB (new
case), left-sided pulmonary infiltrative TB of the upper lobe,
destruction + (one cavity up to 3.5 cm in diameter), MBT +,
S +, MG +, Rif +, resistance (contact with his HR father). Cul-
ture results of a sputum specimen obtained after 3 weeks
indicated C + and the same resistance as the source had (H).
Therefore, the diagnosis was established: MDR-TB. The AMBT
regimen was started based on the DST results.

Since contact 2 was diagnosed with Rif-TB, all members
of his family were examined, among whom only the 2.5-year-
old daughter did not present data on TB infection or active
disease. The wife of contact 2 (32-year-old contact 2.1) was
hospitalized diagnosed with Rif-TB (new case), focal TB
of the upper lobe of the right lung; EPTB, right-sided exuda-
tive pleurisy; destruction -, MBT +, S +, MG +, Rif +, C -, resis-
tance (contact with her HR husband). The AMBT regimen was
prescribed based on her husband’s DST results (contact 2).

Clinical findings in the BCG vaccinated 7-year-old son
(contact 2.2, BCG vaccination scar of 8 mm): Mantoux test -
15 mm, RTA test - 16 mm, a chest CT scan showed changes
in the right lung, abdominal US revealed moderate hepato-
megaly, all methods of sputum examination tested negative
for MBT. The child was diagnosed with RMDR-TB (new case),
MBTC in the right lung, destruction -, MBT -, S -, MG -, Rif -,
resistance (contact with his HR father). The AMBT regimen
was initiated based on his father’s DST results (contact 2).

Clinical findings in the BCG vaccinated 15-year-old son
(contact 2.3, BCG vaccination scar was not found): Mantoux
test — 12 mm, RTA test - 16 mm, a chest CT scan showed
changes, abdominal US revealed moderate hepatomegaly.
Culture results of a pleural fluid specimen indicated MBT
resistance to HR. The boy was diagnosed with MDR-TB (new
case), focal TB of the upper lobe of the right lung; EPTB,
right-sided exudative pleurisy, destruction -, MBT +, S -, MG +
Rif +, C + (pleural fluid), resistance 1 (HR). The AMBT regimen
was started based on the DST results.

Thus, in household 6, TB in contact persons (among
2 families) was detected immediately after diagnosing
MDR-TB in the IP. All the contact children of both families
were BCG vaccinated. In the IP’s family, 3 (the IP’s wife and
two grandchildren aged 8 and 9 years) of the 7 contact
persons did not have TB infection or active TB. One 2-year-
old grandson was diagnosed with TB infection and was
followed-up in the category 5.2 A of dispensary observa-
tion. 3 contact persons were diagnosed with active TB: the
IP’s daughter - disseminated Rif-TB, the 5- and 2-year old
grandchildren presented changes on the chest CT (MBTC
and TB of ITLN) without a microbiologically confirmed
diagnosis. In the family of the IP’s son, only 2.5-year-old
daughter of the 5 contact persons had no clinical findings on
TB infection or active disease. The IP’s son with his wife had
microbiologically confirmed TB - MDR-TB and Rif-TB, respec-
tively. The 15-year-old son was positive for MTB resistant to
HR in the pleural fluid (MDR-TB), and the 7-year-old son had
MBTC without microbiological confirmation.

Discussion

This paper analyzes 6 households with 6 MDR-TB IP.
A total of 25 contact persons were examined (fig. 7), of whom
15 persons (60 %) were 0-18 years of age and 10 (40 %)
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individuals were over 18 years of age (adults). There were
14 children (56 %) and 1 teenager (4 %) among the 0-18 age
group. Active TB was detected in 16 contact persons
(64 %), of whom 11 were aged between 0 and 18 years (44 %)
and 5 were adults (20 %). One contact 2-year-old child was
found to be infected and followed-up in the Category 5.2 A
of dispensary observation with a preventive AMBT initiation
based on the IP’s DST results.

60 —
50
40
30

20

10
I 12 %

Persons aged between Adults aged 18 years
0-18 years and older

Fig. 7. Distribution of contact persons by age according
to the TB infection and disease incidence

The nature of TB manifestations in child house-
hold contacts of MDR-TB patients was studied. Indeed,
among 11 people aged between 0-18 years, there were
1 teenager (9.1 %) and 10 children (90.9 %), of whom
6 (54.5 %) individuals were younger than 2 years of age,
2 (18.2 %) - younger than 5 years and 2 (18.2 %) - over
5 years of age.

7 children (63.6 %) were non-BCG vaccinated: 5 (83.3 %)
of the 6 children aged younger than 2 years and both chil-
dren (100 %) younger than 5 years of age.

The distribution of TB by clinical forms found that
children younger than 2 years of age (n=6) had TB of ITLN
in 3 cases (50 %), MBTC in 2 cases (33.3 %) and focal TB
in 1 case (16.7 %); 1 case of disseminated TB and 1 case
of MBTC were detected in children younger than 5 years
of age (n=2) as well as children older than 5 years (n=2) were
diagnosed with TB of ITLN (1 case) and MBTC (1 case); the
teenager was diagnosed with focal TB.

6 children and 1 teenager (63.6 %) in 4 households
(66.6 %) developed TB in the 1st year of MDR-TB IP’s fol-
low-up, in the 2nd year - 2 children (18.2 %) in 1 household
(16.7 %) and in the 3rd year - 2 children (18.2 %) in 1 house-
hold (16.7 %).

MBT drug resistance was identified only in 3 children
who were contacts of households exposed to MDR-TB:
in 2 children younger than 2 years of age (in the gastric
lavage fluid - HRS and HEZ) and in the adolescent (in the
pleural fluid - HR).

The analysis of the concordance of MBT drug resistance
profiles in households revealed the following:

1) in household 1, both the mother and her 7-month-old
child had drug resistance profiles HRS that were completely
concordant with that of the IP (father);
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2) in household 3, the 2-year-old child had isolates
matched the resistance profiles (HEZ) of the IP (father)
(the IP — HRSEZ and LfxMfxOfxEt, the child - HEZ);

3) in the household 4, children were proved to be
non-MBT by microbiological tests, while the DST results
in adults showed almost completely concordant resis-
tance profiles HREZ and LfxMfxCm (the IP - HRZSE and
LfxMfxCm, contact 2 - HREZ and LfxMfxCmEt);

4) in household 6, the MBT drug resistance profiles in
the IP’s son (contact 2) and the teenage grandson (contact
2.3) were found to be completely concordant with the IP for
HR and the resistance profiles in 2 adult contacts (contact 1
and contact 2.1) were concordant with the IP for R;

5) it was impossible to compare the drug resistance pro-
files in households 2 and 5 because children were not micro-
biologically confirmed.

All the children aged between 0 and 18 years received
the AMBT regimen for RMDR-TB immediately after being
diagnosed with active TB based on the DST results of the
MDR-TB IP. The diagnosis was changed in 3 individuals
(2 children younger than 2 years of age and 1 teenager)
according to their own DST results obtained, nevertheless
the treatment was continued as previously prescribed due
to the complete concordance with that of the IP.

Thus, the tracing of children who were household con-
tacts of the MDR-TB IP revealed the following features.
The incidence of child TB was 2 times higher than that of
contact adults (44 % vs. 20 %). Moreover, the incidence
among children younger than 2 years of age was almost
3 times higher than in children across other age groups
(54.5 % vs. 18.2 % in children younger than 5 years of age and
18.2 % in children aged 5 years and older). The children were
non-BCG vaccinated in 63.6 % of cases. There was an alarm-
ingly high rate of non-BCG vaccinated children, namely
83.3 % among individuals younger than 2 years of age
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and all of those younger than 5 years of age (100 %). The
children mostly presented small clinical forms of non-de-
structive TB: TB of the ITLN (36.4 %), MBTC (36.4 %) and
focal TB (18.2 %).

Most of the children (63.6 %) who developed TB were de-
tected within the first year of IP with MDR-TB follow-up, and
it is worthy of note that in the majority of cases (4 house-
holds; 66.6 %).

With respect to the concordance of MBT drug resistance
profiles between the children and MDR-TB IP in the house-
holds, diagnosis in children was microbiologically confirmed
in only 3 cases (3 households) demonstrating the complete
concordance of profiles in each one. At the same time, the
complete concordance of MBT drug resistance profiles be-
tween adult household contacts and the MDR-TB IP was also
recorded in 3 cases.

As is evident, across the household contacts group aged
between 0 and 18 years who were exposed to the MDR-TB IP,
the most susceptible to develop TB were non-BCG vaccinated
children younger than 2 years. More worryingly is that among
3 microbiologically conformed individuals of this age group,
2 children younger than 2 years were found to have their own
drug resistant MTB isolates.

Conclusions

1. Tracing household child contacts of MDR-TB IP is par-
ticularly effective for timely detection of active TB within
the first year of MDR-TB IP follow-up.

2. Non-BCG vaccinated children younger than 2 years
of age are at the highest risk for MDR-TB followed by non-
BCG vaccinated children younger than 5 years of age.

3. The early detection and timely AMBT initiation based
on DST results of a MDR-TB IP is a guarantee not only for
an effective treatment but also for a reduction in the MDR-TB
transmission to other persons.

INFUSION & CHEMOTHERAPY
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