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Abstract. Preventive chemotherapy (PCT) for latent tuberculosis infection (LTBI) is considered one of the ways
to reduce the incidence of tuberculosis (TB) in the world. A number of issues of PCT in children have not yet
been fully resolved, including the effectiveness of preventing the active form of tuberculosis, taking into account
possible side effects. The purpose of the study was to evaluate the effectiveness of a course of PCT in children
with latent tuberculosis infection based on the generally accepted main criterion (absence of disease for 2 years)
and additional ones (dynamics of a test with the recombinant tuberculosis allergen (ATR), treatment tolerance
and course completion). On the basis of the Anti-tuberculosis dispensary No. 3 in St. Petersburg, a cohort of
children aged 0-17 years was analyzed — 150 people, taken for dispensary observation in group VI A (altered
sensitivity to tuberculosis allergens according to the ATR or Mantoux test). All children underwent phthisiatric
examination; 134 children were subject to preventive chemotherapy (positive ATR test), which the parents of
34 children refused. The children were divided into three groups: | group (55 people) children who do not have
family contact with a TB patient; Il group (45 people) — children in contact with a TB patient (children of the first
and second groups received PCT) and children of the third group — 34 children did not receive PCT (refusal). As
a result of comparison of the three groups, reliable data were obtained on the effectiveness of PCT according to
the criteria of preventing the disease and reducing the results of the ATR test. In no case did any adverse events
requiring drug discontinuation occur, which made it possible to achieve high rates of completion of preventive
chemotherapy courses. The conclusion is made about the need for preventive work with refusing parents to form
their adherence to preventive treatment.
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Pe3stome. OfHUM U3 MyTeN CHUXKeHVA 3aboneBaemocTy Tybepkynesom (Tb) B Mupe cuMTaeTca MpeBeHTVBHAsA
xumunotepanus (MXT) nateHTHoN TybepkynesHon nHobekuun (JTTU). Pag sonpocos MXT y geten A0 cMX JO KOH-
Lia He pelleH, B TOM uncie 06 3dbeKTMBHOCTM NpeaynpexaeHrsa akTuBHoM Gopmbl Ty6epKyresa C y4eTom BO3-
MOHbIX NMO60YHbIX 3bdeKTOoB. Llenbio nccnegoBaHua 6bino oueHUTb 3bdekTBHOCTL Kypca MNXT y geteir ¢ na-
TEHTHOW TyOepPKyne3HON NHPEKLUN Ha OCHOBE OOLLENPUHATOrO OCHOBHOTO KpuTepus (OTCYTCTBUE 3aboneBaHMs
B TEUEHWe [BYX JIeT) U JOMONHUTENbHBIX (AVHaMUKa NPo6bl C aniepreHom TyOepKyne3HbIM PEKOMOVIHAHTHbBIM
(ATP), NnepeHOCMMOCTb NleyeHnsa 1 3aBepLIeHHOCTb Kypca). Ha 6a3e MpoTrnBoTybepKynesHoro gucnaHcepa N 3
r. CaHkT-TeTepbypra npoaHan13npoBaHa KoropTa Aetel B Bo3pacte ot 0 o 17 neT: 150 yenosek, B3ATbIX Ha ANC-
naHcepHoe HabntogeHve no VI A rpynne (M3MeHeHHas YyBCTBUTENbHOCTb K Ty6epKyie3HbIM asifiepreHam rno npo-
6e c ATP unu MaHTy). Bcem getam 6bino npoBefeHo dTr3natTpryeckoe obcnenoBaHue. 134 pebeHKka nognexanu
NPEeBEHTMBHOM XUMMOTEpPanu (MonoXxutenbHas npoba c ATP), oT koTopol poauTenu 34 geTen oTkasanuco. [letn
6b111 pasgeneHbl Ha Tpu rpynnbi: | rpynna (55 yenosek): 4eTn, He UMeloLLe CEMENHOTO KOHTaKTa ¢ 6onbHbIM TH; |1
rpynmna (45 yenoBekK): AeTU U3 KOHTaKTa € 6onbHbIM Th (etu | v Il rpynn nonyunnu MXT) u lll rpynna: 34 pebeHka He
nonyuunu MXT (oTKa3). B pe3ynbTaTe conoctaBieHnsa Tpex rpyrmn nojyYeHbl 4OCTOBEPHble faHHble 06 3bdpeKTB-
HocTu MXT no KpuTepusam nNpefoTBpaLLeHns 3a6oeBaHNA Y CHUXKEHUA pe3ynbTaTtoB Npobbl ¢ ATP. Hu B ogHOM
cJlyyae He BO3HMKIIO HeXXenaTenbHbIX ABNEeHWI, TPeboBaBLUX OTMEHbI NMPeMnapaTos, YTO NO3BOMINIO AOCTUTHYTb
BbICOKMX MOKa3aTe/el 3aBePLUIEHHOCTU KYPCOB NPEBEHTNBHOM XumuoTtepanun. CaenaH BbIBOg O HEOOX0AMMOCTH
NPOodUIAKTUYECKON PAabOTbl C OTKa3bIBaOLMMUCA poauTenamu Ans GopM1POBaHUA UX MPUBEPKEHHOCTU K MPO-

(I)VIJ'IaKTI/NECKOMy nevyeHuto.

KnioueBble cnoBa: jameHmMHads mybepKyse3Has UH@ekyus, 0emu, N0OpOCMKU, Npe8eHMUBHoe JieyeHue

INTRODUCTION

According to the World Health Organization
(WHO), in modern conditions the priority direc-
tion for reducing tuberculosis (TB) is the preven-
tion and treatment of latent tuberculosis infec-
tion (LTBI) [1]. WHO experts believe that without
addressing the challenge of LTBI diagnostics and
treatment, the task of reducing tuberculosis inci-
dence in all countries will not be solved [2, 3].

Latent tuberculosis infection is a condition
in which mycobacterium tuberculosis (MBT) is
present in the human body, causing positive
reactions to immunological tests, including to
TB allergens in the absence of clinical and radio-
logical signs of tuberculosis [4]. Over the past
decade, an intradermal test with a recombinant
tuberculosis allergen (ATR or Diaskintest) con-
taining MBT antigens: ESAT-6 and CFP-10 has
been used in the Russian Federation to diagnose
LTBI and TB, as well as to determine indications
for preventive treatment of children. The ATR
test (compared to the Mantoux test) allows for
more effective identification of patients at high
risk for developing tuberculosis [5-8]. Thus, ac-
cording to E.M. Bogorodskaya et al., among chil-
dren aged 8-17 years who fell ill in Moscow in
2021, 33 out of 43 (76,7%) were detected using
screening with immunological tests before the
onset of clinical manifestations of the disease
(according to the results of an intradermal test
with ATR) [9].

Due to their anatomical and physiological
characteristics, children are most sensitive to TB
infection and have a high risk of developing the
disease, especially in the presence of comorbid
pathology [10-12].

According to clinical guidelines existing in the
Russian Federation, children with LTBI are recom-
mended the reventive treatment with anti-tuber-
culosis drugs (ATDs): preventive chemotherapy
(PCT) [4]. Traditionally, the effectiveness of preven-
tive therapy is assessed by the main criterion —
the absence of tuberculosis within two years after
its implementation [4]. However, even in the ab-
sence of preventive treatment, 5-10% of infected
persons are at risk of developing the disease, ac-
cording to WHO data. This is why there are conflict-
ing views on the issues of organizing preventive
therapy, mandatory nature of its implementation,
and search for effective and safe chemotherapy
regimens using anti-tuberculosis drugs with high
bactericidal activity continues [13-15].

In this regard, when choosing the tactics for
managing children with LTBI, it is necessary to take
into account the other possible criteria for the ef-
fectiveness and safety of chemotherapy: comple-
tion of PCT courses, tolerability of treatment in chil-
dren, and dynamics of immunodiagnostic samples.

AIM
The aim of the study is to evaluate the effec-
tiveness of preventive treatment courses in chil-
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dren with LTBI, taking into account the main and
additional criteria.

MATERIALS AND METHODS

A cohort of children (0-17 years old, n=150)
observed in the dispensary department No. 1 of
the Interdistrict Petrograd-Primorsky Anti-tuber-
culosis dispensary No. 3 in St. Petersburg in con-
nection with MBT infection in the period from
2018 to 2021 was analyzed. The ratio of boys and
girls was 56 and 44%, respectively (Table 1).

Inclusion criteria for the study: all children in-
fected with MBT and registered in group VI A of
medical follow-up. Exclusion criteria: presence of
active tuberculosis. Of the 150 children, 134 had a
TB positive ATR test result, the remaining 16 had
a TB negative ATR test result and were referred
with altered tuberculin sensitivity according to
the Mantoux test with 2 tuberculin units (TU) (16
children aged 0 to 7 years). These 16 children
were not indicated for preventive treatment, only
observation. The remaining 134 children with in-
dications for a course of chemotherapy (TB pos-
itive ATR test) were divided into three groups:
group | — without established contact with a
tuberculosis patient (n=55); group Il included
household contacts with a patient with active
TB (n=45) and group lll included children whose
parents refused preventive treatment despite in-
dications (n=34), including 14 from the foci of tu-
berculosis infection. Among tuberculosis contacts
(children of group Il), family contacts predomina-
ted 34 (75,6%): including 24 (53,3%) with a person
with bacterial excretion. Among the 14 children in
group Ill (who refused chemotherapy) and those
with contact, 9 (64,3%) had family contacts, in-
cluding 5 (35,7%) with a person with bacterial ex-
cretion. The remaining 5 (35,7%) children had no
established tuberculosis contact.

All children underwent a full examination,
which contains taking the anamnesis, including
an epidemiological anamnesis, results of im-
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munodiagnostics (Mantoux tests with 2 TU, ATR
tests according to the indications of in vitro tests:
QuantiFERON® or TB-FERON), radiological ima-
ging, as well as laboratory tests.

To prevent the transition of LTBI to the active
form of tuberculosis, children of groups | and Il
were prescribed PCT in accordance with the Fe-
deral Clinical Guidelines (FCG), a regimen of two
anti-tuberculosis drugs: isoniazid (H) + pyrazina-
mide (Z) for 3-6 months in the absence of data
on drug resistance (DR) at the source of infection.
Children from contacts with DR to H (n=5) were
administered rifampicin (R) for 4 months; in case
of multiple drug resistance (MDR) (n=4), no treat-
ment was carried out, only monitoring in accor-
dance with the FCG [4].

The effectiveness of the PCT courses was as-
sessed based on four criteria: absence of the
disease for two years after the courses of PCT,
completeness of the courses, tolerance to anti-tu-
berculosis drugs and dynamics of immunodiag-
nostic samples.

All parents gave voluntary informed consent
for the study.

Statistical analysis was performed using MS Ex-
cel 2010 and the SPSS 17.0 software package. To
determine the reliability of differences, Student's
t-test for absolute values and Pearson's x? test for
relative variables were used. Statistical signifi-
cance was considered at a level of p <0,05.

RESULTS AND DISCUSSIONS

In 16 children (aged 0 to 7 years) who were re-
ferred to the anti-tuberculosis dispensary due to a
change in tuberculin sensitivity according to the
Mantoux test with 2 TU, ATR remained TB nega-
tive during dynamic monitoring without the pre-
scription of PCT after 6-12 months. The results of
the clinical and radiological examination did not
reveal any pathology. Based on this, the children
were removed from medical check-up and ex-
cluded from our further study.

Table 1. Age and sex composition of children infected with mycobacterium tuberculosi included in the study

Tabnuua 1. Bo3pacTHO-NMONOBOI COCTaB feTell, WHPMLMPOBAHHBIX MUKOGaKTepuAMU TyGepKynesa, BKIIIOYEHHbIX

B nccnepnoBaHune

Pa3geneHvie no nonoBoii Bospact/ Age
npuHagnexxHoctu / 0-3roga/ 4-7 net/ 8-14 net/ 15-17 net/
Gender division 0-3 years (n=12) 4-7 years (n=38) | 8-14years (n=59) | 15-17 years (n=41)
Oetn (myx.) / Children (men) 7 (58,3%) 20 (52,6%) 42 (71,2%) 15 (36,6%)
LleTu (xen.) / Children (women) 5 41,7%) 18 (47,4%) 17 (28,8%) 26 (63,4%)
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Table 2. Comprehensive assessment of the effectiveness and safety of preventive chemotherapy for latent tuberculosis

infection in children

Ta6bnuua 2. KomnnekcHaa oueHka 3¢pdeKTVBHOCTM 1 6€30MacHOCTU NMPEBEHTMBHON XMMMUOTEpPanun Npu naTeHTHOW

Ty6epKynesHom nHbeKummn y petei

Mposepexne MXT / Carrying out PCT
Ill rpynna
Kputepum oueHkmn 3dpekTUBHOCTY / I rpynna (6e3 koHTakTa Il rpynna (oTka3 o1 MXT) /
Performance evaluation criteria ¢ MBT)/ (c koHTakTom ¢ MBT) / Il group (refusal
| group (without contact Il group (with contact from PCT) (n=34)
with MBT) (n=>55) with MBT) (n=45)
3aboneBaHue B TeueHue 2 net / 1(1,8%) 3(6,7%) 7 (20,6%)
lliness for 2 years P.,=0,32401; *Py=0,00932; *Py= 0,00445;
*y2= 1,515 *y2= 3,395 *y2= 9,049
HexenaTtenbHble ABNEHNA, CBA3aHHble 10 (18,2%)
c npuemom MTI/ Adverse events associated P.,=0,10539; 15 (33,3%)
with taking PTPs *%?= 3,030
M /H . 6 (10,9%) 5 (11,1%)
unepdepmerHTemuns / Hyperenzymemia P.,=1,00000;
x2=0,001
KAMHMYecKne cumMnTombl co cTopoHbl LIHC / 4 10
Clinical symptoms from the central nervous (7,3%) (22,2%) _
system *P,=0,04312;
*x?=4,594
3aBepueHHocTb / Completeness 50 (90,9%) 40 (88,9%)
P.,=0,74143;
x>=0,230
3aBeplLueHHOCTb ¢ nepepbiBamu / Complete- . 5(91%) 12 (26,7%)
ness with breaks P1,=0,02819;
*%2=5,802
YMeHbLUeHVe 4yBCTBUTENbHOCTU K ATP / 38 (69,1%) 28 (62,2%) 9 (26,5%)
Decreased sensitivity to ATR P.,=0,52782; *P,.y=0,00283; *P,=0,00016;
x2=0,520 *42=9,942 *y2=15,315

* Pasnuuma goctosepHsl. / Differences are significant.

Thus, further analysis included 134 children
with a TB positive ATR test when taken for medical
follow-up.

The analysis of cases of the disease within two
years after the course of PCT and other perfor-
mance evaluation criteria are given in Table 2.

Within two years after the course of preven-
tive chemotherapy, the disease was detected
in 1 (1,8%) person in group |, 3 (6,7%) children
in group I, and significantly more frequently in
7 (20,6%) children in group lll. Based on the re-
sults of phthisiological diagnostics, the following
forms of tuberculosis of the respiratory organs
were established: tuberculosis of the intratho-
racic lymph nodes (TITLN), primary tuberculosis
complex (PTC), and focal pulmonary tubercu-
losis. Thus, in group |, TITLN was diagnosed in
1 child, in group Il — TITN in 1 child and PTC in
2 children. In children of group Ill (who refused
chemotherapy), TITLN was diagnosed in 6 chil-

dren and focal tuberculosis was diagnosed in
1 child.

Analysis of the completion of the PCT courses
showed that almost all children in groups | and Il
finished it entirely: 90,9 and 88,9%, respectively.
The differences between groups are statistically
insignificant (p >0,05).

The tolerability of PCT was significantly worse
in children with tuberculosis contacts, including
3 patients who received an individual regimen:
DR to H — R intake for 4 months. The frequency
of adverse events (AE) during taking ATDs is pre-
sented in Table 2. At the follow-up examination
during the intake of ATDs in children of group |,
asymptomatic hyperenzymemia (increased le-
vels of alanine aminotransferase (ALT), aspartate
aminotransferase (AST)) was observed in 10,9%
of cases, and clinical symptoms from the central
nervous system (CNS) were observed in 7,3%. In
children of group Il, hyperenzymemia was ob-
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Table 3. Dynamics of immunodiagnostic samples of patients
Ta6bnuua 3. JnHamM1Ka UMMYHOAVArHOCTUYECKUX NPo6 NayieHToB
I rpynna / Il rpynna/ Il rpynna /
Mokasatene / Index Group | (n=55) Group Il (n=45) Group lll (n=34)
YBenuueHnue nanynol / Enlarged papule 10 (18,2%) 9 (20%) 24 (70,6%)
P.,=1,00000; *P,,,=0,00001; *p_,=0,00001;
x2=0,053 *y2=20,377 *y2=24 443
YmeHbLieHwue nanysbl / Papule reduction 38 (69,1%) 28 (62,2%) 9 (26,5%)
P.,=0,52782; *P,.n=0,00283; *P,.,=0,00016;
x2=0,520 *42=9,94) *y2=15,315
Be3 grHamukn / No dynamics 7 (12,7%) 8 (17,8%) 1 (2,9%)
P.,=0,57747; *p,,=0,00283; *p,=0,07002;
x?=0,495 *42=9,942 *y2=4,223
YacToTa runepeprmuyeckmx peakumm o neyeHuns / 25 18 22
Ha MOMeHT B3ATUA Ha yueT (Ill rpynna) / (45,4%) (40,0%) (64,7%)
Frequency of hyperergic reactions before treatment / P.,=0,68558; *Py= 0,04108; *P.y=0,08578;
at the time of registration (lll group) ¥*= 0,300 *¥?=4,729 *x?= 3,125
YacToTa runepeprmyeckmx peakumi nocne neveHms / 10 (5,4%) 5(11,1%) 17 (50,0%)
npu KoHTponbHoMm obcnefosanuu (Il rpynna) / P.,=0.40481; *Py.= 0,00026; *P.y=0,00211;
Frequency of hyperergic reactions after treatment / x?=0,970 *¥2=14,577 *%2=10,065
during control examination (lll group)
KoHBepcuA B oTpurLaTenbHbIl pesynbrat / 10 (18,2%) 5(11,1%) 0 (0%)
Conversion to negative result P.,=0,40481; *P,.y=0,00001; *P.y=0,00001;
x>=0,970 *42=70,536 *y2=56,269

* Pasnnumua poctosepHbl. / Differences are significant.

served in 11,1% of cases, and symptoms from
the CNS were observed in 22,2%. Symptoms
from the CNS included complaints of headache,
drowsiness, fatigue (these changes were mild and
short-lived). Hyperenzymemia was transient (an
increase in enzymes to a level 20-30% above nor-
mal), did not require complete discontinuation of
PCT, and was cured by hepatoprotective therapy
(Liv-52, Karsil).

When assessing the dynamics of immunodia-
gnostic samples in children who received PCT,
a decrease in the test with ATR was significantly
more often observed compared to children with-
out PCT, regardless of the presence of tuberculo-
sis contact (Table 3).

The frequency of hyperergic reactions before
treatment was higher in children from group I.
According to the results of the treatment, a de-
crease in the frequency of hyperergy in children
without tuberculosis contact by 8,4 times and in
children with tuberculosis contact by 3,6 times
was achieved. It is also worth noting that the ave-
rage size of a papule before treatment was higher
in children of group I. Conversion of the ATR test
result was observed more often in children of the

group I.

Thus, as a result of the work, high efficiency of
the preventive treatment was established. It con-
sisted primarily in preventing cases of transition
LTBI to clinically expressed forms of tuberculosis
within the next two years after PCT, as evidenced
by a reliably high percentage of sick children in
group Il (refusal of PCT). Satisfactory tolerability
of PCT in children of groups | and I, regardless of
the presence of tuberculosis contact, should be
noted: in no case were there serious AE requiring
the discontinuation of PCT, which made it pos-
sible to achieve high rates of completion of PCT
courses. It should be noted that the dynamics of
the test with ATR are an important criterion for
the effectiveness of preventive treatment. A clear
effect of therapy was shown both in reducing the
absolute values of the ATR test and in decrease the
proportion of hyperergic reactions. On the contra-
ry, in children of group Il (refusal of PCT), where
the number of sick people was higher, a decline
in sensitivity to the test with ATR was significant-
ly less common. Unmotivated refusals of parents
from preventive treatment indicate insufficient
work to form adherence to tuberculosis preven-
tion [16]. Decreased sensitivity to ATR reduces the
risk of developing a local form of TB in the future
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and indications for the number of repeated pre-
ventive chemotherapy and shortens the duration
of medical check-up [17].

CONCLUSION

1. Preventive chemotherapy covered 100 chil-
dren (74,6%) out of 134 with a TB positive test
with ATR, which is insufficient. The main reason
is parental refusal, which requires strengthening
preventive work to improve adherence to treat-
ment.

2. As aresult of the PCT course, more than half
of the children achieved a decrease in the ATR
test. The incidence of TB was significantly lower
than in children without PCT (group lII: refusals).
Tolerability of therapy is satisfactory.

3. It is necessary to evaluate the effectiveness
of PCT courses using not only the main (absence
of TB for two years), but also additional criteria
(completeness of courses, tolerability of anti-tu-
berculosis drugs and dynamics of the sample
with ATR).
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AOMNOJIHUTENbHAA UHOOPMALUA

Bknap aBTOopoB. Bce aBTOpbl BHeCnu cylye-
CTBEHHbIV BKNag B pa3paboTKy KOHLenuuu, npo-
BefeHMe WUCCIefoBaHMA U MOATrOTOBKY CTaTbM,
npounu n ogobpunn drHanbHy Bepcuio nepeq
nyénukaumen.

KoH}nuKT nHtepecoB. ABTOPbI fieKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLNANbHbIX KOHONMKTOB
WHTEePEeCOB, CBA3aHHbIX C Ny6nuKauuen HacToA-
Lien cTatbu.

UctouHuK ¢puHaHcmpoBaHMA. ABTOpbI 3asB-
nAT 06 OTCYTCTBUN BHELHEro GrHaHCMPOBaHNWA
npv NPoBefeHnn NcciefoBaHuA.

ISSN 2221-2582

NHpopmupoBaHHOe cornacue Ha ny6nuka-
uuio. ABTOPbI MOJyYUNM NMUCbMEHHOEe cornacue
3aKOHHbIX NpeAcTaBuTeNei nayMeHToB Ha ny6nu-
Kauuio MeANLMHCKNX AAHHbIX.
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