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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 eff ectiveness of preventing the active form of tuberculosis, taking into account 
possible side eff ects. The purpose of the study was to evaluate the eff ectiveness 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: I group (55 people) children who do not have 
family contact with a TB patient; II group (45 people) — children in contact with a TB patient (children of the fi rst 
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 eff ectiveness 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.
Keywords: latent tuberculosis infection; children; teenagers; preventive treatment
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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 eff ectiveness 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 confl ict-
ing views on the issues of organizing preventive 
therapy, mandatory nature of its implementation, 
and search for eff ective 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 eff ec-

tiveness of preventive treatment courses in chil-

Резюме. Одним из путей снижения заболеваемости туберкулезом (ТБ) в мире считается превентивная 
химиотерапия (ПХТ) латентной туберкулезной инфекции (ЛТИ). Ряд вопросов ПХТ у детей до сих до кон-
ца не решен, в том числе об эффективности предупреждения активной формы туберкулеза с учетом воз-
можных побочных эффектов. Целью исследования было оценить эффективность курса ПХТ у детей с ла-
тентной туберкулезной инфекции на основе общепринятого основного критерия (отсутствие заболевания 
в течение двух лет) и дополнительных (динамика пробы с аллергеном туберкулезным рекомбинантным 
(АТР), переносимость лечения и завершенность курса). На базе Противотуберкулезного диспансера № 3 
г. Санкт-Петербурга проанализирована когорта детей в возрасте от 0 до 17 лет: 150 человек, взятых на дис-
пансерное наблюдение по VI А группе (измененная чувствительность к туберкулезным аллергенам по про-
бе с АТР или Манту). Всем детям было проведено фтизиатрическое обследование. 134 ребенка подлежали 
превентивной химиотерапии (положительная проба с АТР), от которой родители 34 детей отказались. Дети 
были разделены на три группы: I группа (55 человек): дети, не имеющие семейного контакта с больным ТБ; II 
группа (45 человек): дети из контакта с больным ТБ (дети I и II групп получили ПХТ) и III группа: 34 ребенка не 
получили ПХТ (отказ). В результате сопоставления трех групп получены достоверные данные об эффектив-
ности ПХТ по критериям предотвращения заболевания и снижения результатов пробы с АТР. Ни в одном 
случае не возникло нежелательных явлений, требовавших отмены препаратов, что позволило достигнуть 
высоких показателей завершенности курсов превентивной химиотерапии. Сделан вывод о необходимости 
профилактической работы с отказывающимися родителями для формирования их приверженности к про-
филактическому лечению.
Ключевые слова: латентная туберкулезная инфекция, дети, подростки, превентивное лечение
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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 I  — without established contact with a 
tuberculosis patient (n=55); group II included 
household contacts with a patient with active 
TB (n=45) and group III 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 II), family contacts predomina-
ted 34 (75,6%): including 24 (53,3%) with a person 
with bacterial excretion. Among the 14 children in 
group III (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, inclu ding 
an epidemiological anamnesis, results of im-

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 I and II 
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 eff ectiveness 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 diff erences, Student's 
t-test for absolute values and Pearson's χ2 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

Таблица 1. Возрастно-половой состав детей, инфицированных микобактериями туберкулеза, включенных 
в исследование

Разделение по половой 
принадлежности / 

Gender division

Возраст / Age

0–3 года /
0–3 years (n=12)

4–7 лет / 
4–7 years (n=38)

8–14 лет / 
8–14 years (n=59)

15–17 лет / 
15–17 years (n=41)

Дети (муж.) / Children (men) 7 (58,3%) 20 (52,6%) 42 (71,2%) 15 (36,6%)

Дети (жен.) / Children (women) 5 41,7%) 18 (47,4%) 17 (28,8%) 26 (63,4%)
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Thus, further analysis included 134 children 
with a TB positive ATR test when taken for me dical 
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 I, 3 (6,7%) children 
in group II, and significantly more frequently in 
7 (20,6%) children in group III. 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 I, TITLN was diagnosed in 
1 child, in group II — TITN in 1 child and PTC in 
2 children. In children of group III (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 I and II 
fi nished it entirely: 90,9 and 88,9%, respectively. 
The diff erences between groups are statistically 
insignifi cant (p >0,05).

The tolerability of PCT was signifi cantly 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 I, 
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 II, hyperenzymemia was ob-

Table 2. Comprehensive assessment of the eff ectiveness and safety of preventive chemotherapy for latent tuberculosis 
infection in children

Таблица 2. Комплексная оценка эффективности и безопасности превентивной химиотерапии при латентной 
туберкулезной инфекции у детей

Критерии оценки эффективности / 
Performance evaluation criteria

Проведение ПХТ / Carrying out PCT
III группа 

(отказ от ПХТ) / 
III group (refusal 
from PCT) (n=34)

I группа (без контакта 
с МБТ) / 

I group (without contact 
with MBT) (n=55)

II группа 
(с контактом с МБТ) / 
II group (with contact 

with MBT) (n=45)

Заболевание в течение 2 лет / 
Illness for 2 years

1 (1,8%)
РI-II= 0,32401; 

*χ2= 1,515

3 (6,7%)
*РII-III= 0,00932; 

*χ2= 3,395

7 (20,6%)
*РI-III= 0,00445; 

*χ2= 9,049

Нежелательные явления, связанные 
с приемом ПТП / Adverse events associated 
with taking PTPs

Гиперферментемия / Hyperenzymemia

Клинические симптомы со стороны ЦНС / 
Clinical symptoms from the central nervous 
system

10 (18,2%)
РI-II= 0,10539; 

*χ2= 3,030
15 (33,3%)

–

6 (10,9%)
РI-II=1,00000; 

χ2=0,001

5 (11,1%)

4
(7,3%)

*РI-II=0,04312; 
*χ2=4,594

10
(22,2%)

Завершенность / Completeness

Завершенность с перерывами / Complete-
ness with breaks

50 (90,9%)
РI-II=0,74143; 

χ2=0,230

40 (88,9%)

5 (9,1%)
*РI-II=0,02819; 

*χ2=5,802

12 (26,7%)

Уменьшение чувствительности к АТР / 
Decreased sensitivity to ATR

38 (69,1%)
РI-II=0,52782; 

χ2=0,520

28 (62,2%)
*РII-III=0,00283; 

*χ2=9,942

9 (26,5%)
*РI-III=0,00016; 

*χ2=15,315

* Различия достоверны. / Diff erences are signifi cant.
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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 signifi cantly 
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 effi  ciency 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 III (refusal of PCT). Satisfactory tolerability 
of PCT in children of groups I and II, 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 eff ectiveness of preventive treatment. A clear 
eff ect 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 III (refusal of PCT), where 
the number of sick people was higher, a decline 
in sensitivity to the test with ATR was signifi cant-
ly less common. Unmotivated refusals of parents 
from preventive treatment indicate insuffi  cient 
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 

Table 3. Dynamics of immunodiagnostic samples of patients

Таблица 3. Динамика иммунодиагностических проб пациентов

Показатель / Index I группа / 
Group I (n=55)

II группа / 
Group II (n=45)

III группа / 
Group III (n=34)

Увеличение папулы / Enlarged papule 10 (18,2%)
РI-II=1,00000; 

χ2=0,053

9 (20%)
*РII-III=0,00001; 

*χ2=20,377

24 (70,6%)
*РI-III=0,00001; 

*χ2=24,443

Уменьшение папулы / Papule reduction 38 (69,1%)
РI-II=0,52782; 

χ2=0,520

28 (62,2%)
*РII-III=0,00283; 

*χ2=9,942

9 (26,5%)
*РI-III=0,00016; 

*χ2=15,315

Без динамики / No dynamics 7 (12,7%)
РI-II=0,57747; 

χ2=0,495

8 (17,8%)
*РII-III=0,00283; 

*χ2=9,942

1 (2,9%)
*РI-III=0,07002; 

*χ2=4,223

Частота гиперергических реакций до лечения / 
на момент взятия на учет (III группа) / 
Frequency of hyperergic reactions before treatment / 
at the time of registration (III group)

25
(45,4%)

РI-II= 0,68558; 
χ2= 0,300

18
(40,0%)

*РII-III= 0,04108; 
*χ2= 4,729

22
(64,7%)

*РI-III= 0,08578; 
*χ2= 3,125

Частота гиперергических реакций после лечения / 
при контрольном обследовании (III группа) / 
Frequency of hyperergic reactions after treatment / 
during control examination (III group)

10 (5,4%)
РI-II=0.40481; 

χ2=0,970

5 (11,1%)
*РII-III= 0,00026; 

*χ2=14,577

17 (50,0%)
*РI-III=0,00211; 

*χ2=10,065

Конверсия в отрицательный результат / 
Conversion to negative result

10 (18,2%)
РI-II=0,40481; 

χ2=0,970

5 (11,1%)
*РII-III=0,00001; 

*χ2=70,536

0 (0%)
*РI-III=0,00001; 

*χ2=56,269

* Различия достоверны. / Diff erences are signifi cant.
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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 insuffi  cient. The main reason 
is parental refusal, which requires strengthening 
preventive work to improve adherence to treat-
ment.

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

3. It is necessary to evaluate the eff ectiveness 
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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