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Abstract This study presents a comparative analysis of clinical and laboratory characteristics in 182 children and
adolescents diagnosed with either drug-sensitive or drug-resistant forms of tuberculosis (TB). Drug-resistant tuberculosis
(DR-TB) was more frequently observed in pulmonary forms and was associated with more severe clinical courses, higher
levels of bacterial excretion, and increased rates of complications (including pleurisy and cardiopulmonary failure).
Hyperergic reactions to Diaskintest and low rates of positive Mantoux test reactions in DR-TB patients indicate distinct
immune responses. Among resistant forms, multidrug-resistant TB (MDR-TB) and extensively drug-resistant TB (XDR-TB)
predominated, especially among adolescents. Children with DR-TB more frequently exhibited symptoms of intoxication,
anemia, and delays in physical and mental development. The findings emphasize the need for early detection and
individualized diagnostic and therapeutic approaches, particularly in high-risk groups.
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1. Introduction

Tuberculosis (TB) remains a significant health threat,
especially among children. In 2023, 10.8 million TB cases
were registered worldwide, with 12% occurring in children
(WHO, 2024). Pediatric TB diagnosis remains challenging,
with only 55% of cases being detected. In Russia, child
health is protected at the state level, and mass BCG
vaccination has been in place since 1949. Advances in
molecular biology have improved diagnostic capabilities;
however, prevention remains a key focus. Enhancing early
detection and treatment methods continues to be a top
priority in both medical practice and public health policy.

According to Aksenova V.A. (2019), clinical characteristics
of children and adolescents with drug-sensitive and
drug-resistant TB show that TB remains a serious concern
for the pediatric and adolescent population. In 2023, 10.8
million cases were registered globally, of which 12% were
in children. TB symptoms in children are often nonspecific,
which complicates diagnosis. Drug-resistant forms require
more complex treatment regimens. Modern diagnostic methods,
including PCR and interferon-based tests, facilitate early
disease detection. Active case finding helps reduce severe
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TB forms, bacterial excretion, and destructive lung changes.
Early diagnosis and effective treatment are key to reducing
TB incidence and preventing complications [1].

Drug-resistant TB in children is a serious issue linked to
improper treatment and social factors. Symptoms are often
nonspecific, which makes timely diagnosis difficult. In Saratov
Oblast and Kazakhstan, TB incidence has declined due to
early detection and preventive measures, but latent TB
infection (LTBI) remains a reservoir for future disease.
Modern diagnostic tools, including molecular-genetic tests
and CT scans, enable timely detection. In Kazakhstan,
adolescents are considered a high-risk group and undergo
annual fluorography. Studies confirm the importance of skin
tests for identifying LTBI and optimizing prevention strategies,
which calls for updates to existing regulations [4,7].

In Saint Petersburg (2015-2017), among children who
developed TB in infectious foci, the majority had contact
with patients with drug-sensitive (41.2%) and drug-resistant
(13.7%) TB. Children with multidrug-resistant tuberculosis
(MDR-TB) more often experienced severe disease, lacked
BCG vaccination, and had identifiable social risk factors.
Drug-resistant cases required individualized therapy that
considered Mycobacterium tuberculosis (MBT) resistance.
Laboratory studies showed high bacterial load and altered
immune status in patients with MDR-TB, emphasizing the
importance of early diagnosis and timely treatment adjustments
[10].
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2. Materials and Methods

The aim of this study was to examine the clinical and
laboratory characteristics of children and adolescents with
different forms of tuberculosis, including both drug-sensitive
and drug-resistant types. A retrospective analysis of 182
confirmed TB cases was conducted in patients aged from
1 month to 18 years undergoing inpatient treatment in a
specialized TB hospital.

Patients were categorized into four age groups:

Infants (under 3 years),

Preschool-aged (3-6 years),

School-aged (7-14 years),

Adolescents (15-18 years).

Both drug-sensitive and drug-resistant TB cases were
included. Drug resistance included mono-, poly-, multidrug
(MDR), and extensively drug-resistant (XDR) types.

Diagnosis was based on a combination of clinical, radiological,
laboratory, and microbiological criteria, including:

Tuberculin skin testing (Mantoux, Diaskintest),

Imaging (chest X-ray, CT),

Sputum and bronchial lavage smear and culture,

Molecular genetic methods (PCR, GeneXpert, HAIN tests)
for detection of Mycobacterium tuberculosis (MTB) and
drug resistance.

Clinical and laboratory data were analyzed with
consideration of TB form and resistance pattern. Statistical
analysis involved calculation of absolute and relative
frequencies (%), means, and standard errors. Differences
between groups were evaluated using Student’s t-test, with
significance set at p<0.05.

3. Results

A comparative analysis of 182 patients revealed significant

differences between drug-sensitive and drug-resistant TB
forms.

Among contacts with TB patients, drug-resistant forms
were 1.7 times less frequent (37.6x4.4%) than sensitive ones
(62.4£4.4%, p<0.05).

Hyperergic Diaskintest reactions were observed 2.6 times
less often in drug-resistant TB (28.1+4.5%) compared to
severe drug-sensitive TB (71.9+4.5%, p<0.05).

Positive Mantoux reactions were 4.7 times less frequent
in drug-resistant TB (17.5£4.7%) than in sensitive TB (82.5x
4.7%, p<0.05).

According to bacteriological studies, TB was diagnosed
twice as often in patients with resistant forms (66.7+13.6%)
than with sensitive forms (33.3£13.6%, p<0.05).

TB Forms

Pulmonary drug-resistant TB was twice as common
(38.8+£6.9%) as pulmonary drug-sensitive TB (19.5+3.4%,
p<0.05).

Conversely, intrathoracic lymph node TB was more
frequent in drug-sensitive forms (80.5+3.4%) than resistant
ones (61.2+6.9%, p<0.05).

Infiltrative TB was more prevalent in resistant cases
(31.5£10.6%) than sensitive ones (3.8+3.7%, p<0.05).
Generalized, disseminated, and focal forms were only
observed in drug-sensitive TB.

Disease Course and Complications

The phases of dissemination and detection were significantly
more frequent in drug-resistant forms (12.2+4.6%) compared
to drug-sensitive forms (3.7£1.6%, p<0.05).

As shown in Diagram 1, among the 182 patients studied,
complications were recorded in 9 individuals (4.9%).

Among them, 3 patients (33.3%) were diagnosed with
cardiopulmonary insufficiency, 4 patients (44.4%) had pleuritis,
and 2 patients (22.2%) presented with ocular pathology.
Amyloidosis and ascites were observed less frequently (11.1%).

Frequency of tuberculosis complications in children and
adolescents,
n=182

4.9%

BTB without complications

95.1%

OTB with complications

Diagram 1
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Comparative frequency of complications in children and
adolescents with drug-sensitive and drug-resistant forms of
tuberculosis,

DS-TB (n = 133), DR-TB (n = 49)

6.1%

ODS-TB BDR-TB

Diagram 2

Frequency of concomitant diseases in children and adolescents
with tuberculosis, n=78

3.8%

21.8%

74.4%

BOne comorbidity @Two concomitant diseases D Three comorbidities

Diagram 3

Table 1. Identified Drug-Resistant Forms of Tuberculosis in Children and Adolescents During the Study of Contact with Tuberculosis Patients, n (%)

. . Total Children Adolescents
Drug-Resistant Forms of Tuberculosis n = 182 =124 n=58
No tuberculosis contact 65 (35,7£3,5) 41 (33,1+4,2) 24 (41,446,4)
Tuberculosis contact present, including: 117 (64,3+3,5) 83 (66,9+4,2) 34 (58,616,4)
Drug-sensitive forms 73 (62,4%4,4) 53 (63,915,2) 20 (58,818,4)
Drug-resistant forms: 44 (37,614,4) 30 (36,145,2) 14 (41,248,4)
Polyresistant TB 3(6,8+3,7) 1(3,3+3,2)* 2 (14,349,3)
MDR-TB 30 (68,2+7,0) 22 (73,3+8,0)* 8(57,1£13,2)
pre-XDR-TB 3(6,8+3,7) 2 (6,7+4,5) 1(7,1+6,8)
XDR-TB 8 (18,2+5,8) 5 (16,7+6,8)* 3(21,5+10,9)

Note:* — the differences among tuberculosis contacts are statistically significant between children and adolescents with
different forms of tuberculosis (P < 0.05).

Upon analyzing tuberculosis complications (Diagram 2), patients with drug-sensitive tuberculosis (6.1+3.4% vs. 4.5+
we found that complications occurred 1.4 times more often  1.7%, respectively, p<0.05). However, all three patients with
in 3 patients with drug-resistant tuberculosis compared to 6  cardiopulmonary insufficiency had drug-resistant tuberculosis.
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Comorbidities

One concomitant disease was detected in 74.4% of
patients, two in 21.8%, and three in 3.8% (Diagram 3).

The most common diseases were respiratory diseases
(48.2£3.4%) and anemia (35.7+£3.0%). Physical and mental
retardation in children with resistant forms was observed 1.6
times more often (13.6£3.4%) than in children with sensitive
forms (3.6+2.4%, p<0.05).

Contact with TB Source

Among 117 contacts, resistant TB was found in 37.6%,
higher in adolescents (41.2%) than in children (36.1%)
(table 1).

Our analysis revealed that among drug-resistant forms of
tuberculosis in children and adolescents, MDR-TB (68.2+
7.0%) and XDR-TB (18.2£5.8%) were most frequently
observed. Polyresistant TB (PDR-TB) and pre-XDR-TB
were detected less commonly, both accounting for 6.8+3.7%.
The differences in the frequency of drug-resistant TB forms
between children and adolescents were statistically significant.
MDR-TB was 1.3 times more common in children than
in adolescents (73.3x8.0% vs. 57.1£13.2%, respectively;
P<0.05). Conversely, XDR-TB was detected 1.3 times more
frequently in adolescents compared to children (21.5+10.9%
vs. 16.7+6.8%, respectively; P<0.05).

Intoxication Symptoms

Among patients with drug-resistant forms of tuberculosis,
the most common clinical manifestations were lymphadenopathy,
observed in 62.1% of cases, decreased appetite in 58.8%,
night sweats in 45.1%, elevated erythrocyte sedimentation
rate (ESR) and cough in 41.2%, weight loss in 30.2%, and
general weakness in 24.7% of patients. It is noteworthy
that fever and pronounced weakness were more typical for
drug-resistant TB forms, whereas cough and lymphadenopathy
were more frequently recorded in patients with drug-
sensitive forms of the disease.

Skin Test Results

A positive reaction to the Mantoux test with 2 TU was
more frequently observed in drug-sensitive TB cases
(94.2+£3.25%) compared to the Diaskintest (65.3+5.6%). At
the same time, a hyperergic reaction to the Diaskintest in
drug-resistant TB cases was observed 5.3 times more often
(30.5£5.4%) than to the Mantoux test (5.8+£3.2%, p<0.05).

Thus, hyperergic reactions to skin tests were significantly
more common in patients with drug-resistant forms of
tuberculosis than in those with drug-sensitive forms.

4. Discussion

The results show that DR-TB in children and adolescents
has a more severe course, fewer pronounced skin reactions,
and more frequent complications and comorbidities. The higher
frequency of drug-sensitive TB among contacts (62.4%
vs. 37.6%) supports earlier findings [13] emphasizing early
chemoprophylaxis to prevent resistance.

The higher rate of hyperergic Diaskintest reactions in
sensitive TB corresponds with observations by Khomenko
(2019), who noted stronger tuberculin responses in active,
drug-sensitive TB. Reduced Mantoux positivity in DR-TB
may indicate immune hypo-responsiveness, consistent with
Chesnov et al. (2020), who described immunological tolerance
in MDR-TB. Infiltrative TB predominated in DR-TB,
supporting Mirzaeva’s findings (2022) that link this form
with high bacterial excretion.

Dissemination phases were more common in resistant
forms, aligning with Vasilieva et al. (2018), who reported
delayed medical consultation and high bacillary load in
DR-TB. Cardiopulmonary failure occurred only in DR-TB,
confirming Egorova and Saveleva’s (2021) conclusions
about the severity of resistant TB complications.

MDR-TB (68.2%) and XDR-TB (18.2%) were most
prevalent. WHO (2022) notes MDR-TB is more frequent in
primary infection among children, while XDR-TB is typical
in adolescents with prior treatment history.

Developmental delays in DR-TB were more frequent,
consistent with Kolesnikova et al. (2020), who highlighted
metabolic disruption in pediatric drug-resistant TB.

Intoxication symptoms were predominant in DR-TB, as
also observed by Polyakova et al. (2020), who noted a
polymorphic intoxication syndrome in MDR-TB.

The findings indicate that drug-resistant tuberculosis in
children and adolescents is marked by a more severe clinical
course, higher rates of complications, immune dysregulation,
and developmental impairments, emphasizing the need for
early detection, differential diagnosis, and tailored treatment
strategies.

5. Conclusions

1. TB was more commonly detected among schoolchildren
and adolescents. Among preschoolers, girls were 2.2
times more likely to be affected; among schoolchildren,
boys predominated.

2. DR-TB more frequently presented in pulmonary
forms, while sensitive TB was more often localized to
intrathoracic lymph nodes.

3. DR-TB was associated with more severe disease,
more complications (e.g., cardiopulmonary failure),
and more pronounced intoxication symptoms.

4. Hyperergic Diaskintest reactions were significantly
more frequent in DR-TB, underscoring its value in
early diagnosis of drug-resistant TB in children.
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