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ABSTRACT. Diagnosis and treatment of tuberculosis in childhood are especially difficult. The deve-
lopment and course of the tuberculosis process is significantly influenced by preventive and other
available measures to prevent the disease. The most vulnerable are patients with severe comorbidities,
such as children with disabilities. We conducted a cohort retrospective-prospective study in primary
health care institutions and TB services in the city of St. Petersburg in 2019-2022. The assessment
included the incidence of tuberculosis in disabled children, their tolerance to treatment, the frequency
and effectiveness of preventive and preventive special anti-tuberculosis measures. It has been noted
that among children with disabilities there is a high incidence of adverse events during treatment,
parental refusal of preventive therapy, and irregular screening for tuberculosis. The combination of
many risk factors for the development of the disease among children with disabilities determines the
separation of this group of patients into a separate category, which will help optimize anti-tuberculosis
measures in this group of patients.
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OPUTHHANBHBIE CTAThU hli

PE3IOME. /lnarsoctuka u jJedeHne TyOepKyJie3a B IETCKOM BO3pacTe 0COOCHHO CIOXHEI. Ha pa3-
BUTHE M TEYCHHE TYOEpKYJIE3HOro MpOoLEecca CyLIECTBEHHO BIUSIOT NMPO(UIAKTHYECKHE U HHBIC
MEpONPUATHS 10 MpeaynpexacHuio 3aboneBanus. Hanbomnee ys3BHMBI MAllMEHTHI C BBIPAXEHHON
COIyTCTBYIOILEH NATOJIOTHEN, TAKUE KaK J€TU ¢ MHBAIMAHOCTBHIO. HaMu MpoOBEJEHO KOrOPTHOE pe-
TPOCTIEKTHBHO-ITPOCIIEKTUBHOE MCCIIEOBAHNE B YUPEKACHUSIX TIEPBUYHON MEIUKO-CAaHUTAPHON TI0-
Mot U pru3uarpudeckon ciryk0sl ropona Cankt-IlerepOypra B 2019-2022 rr. Onienke mosiexa-
71 3200JIEBaEMOCTh JICTEH-MHBAIUAOB TYOEPKYIE€30M, IEPEHOCUMOCTh UMU JICUEHHUs, KPATHOCTD H
3¢ PEeKTUBHOCTH MPO(YUIAKTUIESCKUX U IPEBEHTUBHBIX MPOTHBOTYOEPKYIE3HBIX MeponpusiTuii. OT-
MEYEHO, YTO CpPEeIH JIeTel C MWHBAJIHMIHOCTBHIO BBICOKA YACTOTA Pa3BUTHS HEXKEIATCIbHBIX SBICHUN
Ha (poHe JIeueHUs, OTKA30B POAUTEIICH OT MPEBEHTUBHON Tepanuy, HEPEryIsIPHOCTh CKPUHHMHTA Ha
TyOepkyne3. CouetaHne MHOXeCTBa ()aKTOPOB PHUCKA Pa3BUTHs 3a00JeBaHMsI CPEIU JIETEH ¢ MHBa-
JUIHOCTBIO 00YCIIOBIMBACT BBIJICIICHUE JAHHOW T'PYNIbl TAIIMEHTOB B OTACIBHYIO KaTEropuio, 4To
OyzaeT crmocoOCTBOBATh ONITHMHU3ALINH TPOTHBOTYOEPKYIE3HBIX MEPONIPUATHI CPEIN TAKUX OOJTBHBIX.

KJIFOUEBBIE CJIOBA: netu,
npoduIakTUKa

TybepKyes,

WHBAJIUJHOCTD, q)aKTOpI)I puCKa, BaKIUHO-

INTRODUCTION

Currently, the problem of tuberculosis (TB)
continues to be a pressing issue worldwide. Ac-
cording to the World Health Organisation (WHO),
by 2021 tuberculosis remains in the list of the 10
most common causes of death from infectious
diseases worldwide. For 2021, about 10.6 million
people worldwide became ill, among them 1.2 mil-
lion children, and 1.6 million patients died from
tuberculosis [15, 16]. Diagnosing and treating TB
in children is particularly difficult, and the disease
at this age often goes unrecognised by health care
workers [6, 7, 16]. In 2021, Russia was removed
from the list of countries with a high burden of
tuberculosis, but remains on the list of countries
with a significant prevalence of drug-resistant and
HIV-associated tuberculosis [15]. According to of-
ficial data, in 2022, the incidence of tuberculosis
among children and adolescents in St. Petersburg
was 4.3 and 3.3 per 100,000 population, respec-
tively [10]. The percentage of children among all
TB cases in St. Petersburg in 2022 was 3.5%.

The most susceptible to tuberculosis are per-
sons from groups of medical, biological, social,
and epidemiological risk [6, 9, 11]. Children with
disabilities, as a rule, have a combination of ag-
gravating factors, including lack of vaccination,
severe congenital and acquired pathology, social
risks (staying in closed institutions, social and
economic disadvantage of the family, etc.) [5].
However, special approaches to preventing and
detecting TB in children with disabilities have not
been developed; official recommendations do not
designate this group as a target group for preven-
tive TB interventions; therefore, late diagnosis of

the disease and its severe course can be expected
[11, 14].

In the Russian Federation, the primary child-
hood disability rate in 2021 was 24.3 per 10,000
of the population of the corresponding age [4].
This indicator reflects the most important social
aspects: accessibility of medical care, quality
of its provision, effectiveness of chronic disease
prevention, etc. [3, 12]. According to the Federal
Register of Disabled People, by January 2023, the
number of children with disabilities in St. Peters-
burg was 23,256 people, of whom 9,026 (39%)
were girls and 14,230 (61%) were boys. Children
with disabilities account for 4.4% of the total num-
ber of disabled children, with a large proportion
of children with disabilities aged 814 years —
11,588 people [13].

According to the structure of primary and re-
current childhood disability by main classes of di-
seases, three leading groups are distinguished [4]:

» mental disorders and behavioural disorders;

* diseases of the nervous system;

* congenital anomalies (malformations), de-

formations and chromosomal disorders.

AIM

To develop a set of measures to optimise TB
care for children with disabilities at the level of
primary health care and specialised TB services.

MATERIALS AND METHODS

A cohort (2019-2022), retrospective prospec-
tive study was conducted and included 619 chil-
dren with disabilities (Fig. 1), of which: Group 1
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[leTu ¢ MHBaNMOHOCTbLIO,

OcHoBHas rpynna
OEeTU C MHBanNUAHOCTbLIO
n=619 /

The main group of children
with disabilities n=619

[leTn ¢ HBaNMZHOCTbIO
(koHTMHreHTbI MTO) =43 (26 rp.) /
Children with disabilities
(contingents of PTD) n=43 (2B gr.)

— Habnopaemble B NMMCI n=541 (1 rp. )/
Children with disabilities observed in
PMSP n=541 (1 gr.)

[eTn ¢ MHBanMAHOCTbIO (MauMUeHTbI
TybepKynesHoro ctaluoHapa)
n=25 (2A rp.)/

Children with disabilities
(tuberculosis hospital patients)
n=25 (2A gr.)

]

KoHTponbHas rpynna
[etn 6e3 MHBanMaHoOCTK
n=100 (3 rp.) /
Control group of children
without
disabilities n=100 (3 gr.)

[eTn ¢ MHBaNMAHOCTLIO (MaLMEeHTbI
NPOTUBOTYGEPKYNE3HBLIX
caHatopueB) n=10 (2B rp.) /

Children with disabilities (patients of
tuberculosis sanatoriums)
n=10 (2V gr.)

Fig. 1. Structure of the examined children by groups

Puc. 1. CoctaB 00cne10BaHHBIX JISTEH 10 IpyIaM

(541) were children with disabilities observed
in primary health care (PHC) facilities; Group 2
(78) were children with disabilities observed in
specialised phthisiatric care facilities. Among
the children of the 2nd group are distinguished:
2A subgroup — 25 children, patients of a tuber-
culosis hospital, including 10 patients with active
forms of tuberculosis, 2B subgroup — 43 chil-
dren, patients of an anti-tuberculosis dispensary
(ATD), 2B subgroup — patients of tuberculosis
sanatoria — 10 people. Inclusion criteria: age
from 0 to 17 years; presence of established disa-
bility on any nosology; exclusion criteria: no dis-
ability; children with disabilities among those re-
ceiving palliative care. As a control group, group
3 was created by the case-control method — 100
children without disability, with tuberculosis
and infected with Mycobacterium tuberculo-
sis (MBT), corresponding in age, sex, nature of
tuberculosis infection and treatment to children
from group 2.

The research methods in the group of chil-
dren with disabilities observed in PHC institu-
tions (children’s polyclinics) consisted of analy-
sing medical records: child development histories
(form No. 112/u), preventive vaccination cards
(form No. 63/u), and vaccination certificates.

Research methods in groups of disabled
and non-disabled children observed in TB dis-

pensaries, inpatient clinics and sanatoria inclu-
ded analyses of children’s case histories (Form
No. 003/u), TB dispensary observation cards
(Form No. 025/u).

Children with disabilities have been additio-
nally studied:

* Causes of disability (including psychoneu-
rological, somatic, infectious diseases),
structure of pathology, ranking by frequ-
ency.

* Availability and timing of BCG vaccina-
tion, nature of contraindications.

* Availability, regularity, informativeness of
mass immunodiagnostic tests (Mantoux
test, test with recombinant tuberculosis al-
lergen). Rationale for the use of in vitro
tests.

* The frequency of latent tuberculosis infec-
tion (LTI) and tuberculosis has been deter-
mined among children with disabilities.

* Risk factors for tuberculosis in children
with disabilities were assessed: social,
medical and epidemiological.

The significance of differences between groups
was assessed using Student’s t-test. Differences
between relative values were determined using the
Pearson y? criterion in the STATISTICA 6.1 pro-
gramme. The 95% confidence level (p <0.05) was
considered to be generally accepted.
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KoHTtuHrenTb! NMMCIT (1-9 rpynna) / PMSP contingents (group 1)

n=541 (%)

30 274

2 235

20 176

15

10 78 ”

5 -
0 -
BonesHu HepBHON BonesHu BpoxaeHHble Mcuxmnyeckme Mpoune

cuctemsl / Diseases SHAOKPUHHOM aHoManum (Mopoku paccTpoiicTea 3abonesaHus /
of the nervous cuctembl / Diseases pa3suTus) / 1 paccTpomncTaa Other diseases

system of the endocrine Congenital noeegenus / Mental
system anomalies disorders and
(malfonnations) behavioral disorders
KOHTWHreHTbI hTnanaTpryeckoii cryxobl (2-9 rpynna) /
Contingents of the phthisiological seivice (group 2)
n=78 (%)
25
20,2
20
15
10 73 6.1 72
; .
0
bonesHn HepBHON [Nenxudeckue BpoxaeHHble Mpoune 3abonesaHus /
cuctembl / Diseases of paccTpoucTea aHoMarnum (Mopokw Other diseases

the nervous system 1 paccTpoincTea
nosegeHus / Mental
disorders and

behavioral disorders

pa3suTusi) / Congenital
anomalies
(malfornnations)

Fig. 2. Causes of disability among children, TB services and primary health care populations

Puc. 2. [Ipu4nHBI MHBAIUAHOCTH CPEIH ACTeH, KOHTHHICHTOB (TH3HATpHUecKoii ciyxObl 1 [IMCII

RESULTS

In the structure of disability by main classes
of diseases among children who were patients
of the phthisiatric service (group 2), the first
place was occupied by diseases of the nervous
system — 20.2%, which is consistent with the
structure of disability among contingents of only
children’s polyclinics (group 1) — 27.4%. Men-
tal disorders and behavioural disorders (7.3%),
congenital anomalies and malformations (6.1%
vs 17.6% in group 1 (p <0.05), and other dis-
eases (diseases of the circulatory system, diges-
tive organs, genitourinary system, etc.) (7.2%)
were less common among group 2 children. It

should be noted that among those observed in
PHC facilities (group 1), the proportion of chil-
dren with endocrine system diseases accounted
for 23.5% of all disabled children and ranked
second among the main causes of disability,
whereas such children were virtually absent
among group 2 patients (p <0.05) (Fig. 2).

The following clinical forms of tuberculo-
sis disease (10 patients) were observed among
disabled children from the 2A subgroup of pa-
tients: intrathoracic lymph node tuberculosis
(ITNT) — 5, primary tuberculosis complex
(PTC) — 4, infiltrative pulmonary tuberculosis
(IPT) — 1. Bacterial excretion was absent in
all children. The following causes of disability
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were noted in this group of TB patients: Noonan
syndrome — 1; cerebral palsy — 2; congenital
malformations — 2; autism — 1; mental retar-
dation with speech disorders — 1; III degree
sensorineural hearing loss — 1; organic lesions
of the central nervous system (CNS) — 2.

Six children out of 10 had established house-
hold tuberculosis contact (kin, family): 3 had
contact with a patient with multidrug-resistant
tuberculosis (MDR-TB), and 3 had tuberculo-
sis contact with patients with preserved drug
susceptibility of Mycobacterium tuberculosis
(MBT).

It was found that among children who re-
ceived basic treatment for tuberculosis (10 pa-
tients), 3 children were treated with IV che-
motherapy regimen (IV CTR — chemotherapy
regimen for treatment of multidrug-resistant tu-
berculosis) and 7 with III CTR (drug-sensitive
tuberculosis). It was observed that good treat-
ment tolerability among patients with disability
(2A subgroup) was in 30% of cases and among
patients without disability (group 3) in 80%
(p <0.05). Adverse events (AEs) on the back-
ground of treatment were noted in patients of 2A
subgroup in 70%, and in children without disa-
bility (group 3) — in 20% (p <0.05). Adverse
reactions to antituberculosis drugs (ATDs) from
the gastrointestinal tract (GIT) prevailed among
AEs in both groups (groups 2A, 3): 47.1% of
cases in children of subgroup 2A and 52.4%
in children of group 3. Allergic reactions were
almost equally reported (10.8% vs 13.4%, re-
spectively); however, subgroup 2A children had
worse tolerance to ATDs, including the develop-
ment of central nervous system (CNS) (26.5%)
and hyperuricaemia (37.5%), which was not ob-
served in the control group (p <0.05).

Also among group 2 patients, 22 patients
had latent tuberculosis infection (LTT), 36 were
infected with allergen negative tuberculosis re-
combinant (ATR) MBT, among which 6 patients
were from established tuberculosis contact (5 —
tuberculosis contact with patients with drug sen-
sitive TB), 1 — tuberculosis contact with drug
resistant TB. Among children of both groups
(group 2, 3), 27 patients required preventive
treatment, among whom 18 with disability (2A,
2B subgroups) (66.7%) and 6 from control group
(22.2%) refused treatment (p <0.05) (p <0.05).
Among group 2 patients (2A, 2B subgroups),
9 (33.3%) received preventive therapy and
21 (77.8%) in the control group. Gastrointestinal

AEs prevailed in group 2 patients — 70.9% vs.
14.3% in the control group (p <0.05). Allergic
reactions to ATDs were observed in both groups
in almost equal proportion; CNS AEs were also
observed in Group 2 patients — 3.6%, which
was not observed in the control group.

The risk factors for tuberculosis develop-
ment were analysed in the 1st group of patients
(541 children with disabilities who were ob-
served only by the polyclinic). It was noted that
39.7% of children had medical and biological
risk factors (such as prematurity, home birth,
immunosuppressive therapy, concomitant pa-
thology in parents and child, etc.), 19.3% had
unfavourable social factors (single-parent fami-
lies, home births, immunosuppressive therapy,
concomitant pathology in parents and child,
etc.), 14.1% had epidemiological factors (tu-
berculosis contact), and 12.4% of patients with
disabilities were migrants.

Specific vaccine prophylaxis plays an im-
portant role in the prevention of tuberculosis
in children. However, not all newborns can be
vaccinated in a timely manner due to medical
disqualifications, such as intrauterine infec-
tion, severe lesions of the nervous system with
pronounced neurological symptoms, genera-
lised skin lesions, primary immunodeficiency
states, HIV infection, etc. [1, 8]. In this regard,
the combination of severe pathology, which in
some cases leads to disability of the child [2],
and lack of vaccination increases the risk of tu-
berculosis development in children from these
categories. Among children with disabilities (in
children’s polyclinic), 328 (60.6%) were vacci-
nated with BCG-M before the 7th day of life,
159 (29.4%) were vaccinated before 1 year of
age, and 54 children (9.1%) remained unvacci-
nated.

When assessing the regularity of screening
for tuberculosis infection by means of Mantoux
skin tests with 2 TU and with recombinant tu-
berculosis allergen (ATR, Dia-Skintest) among
children with disabilities from polyclinic contin-
gents, it was noted that in 59.5% of cases immu-
nodiagnosis was performed irregularly, in 1.4%
it was not performed, and in 38.1% of patients
the regularity of screening was observed. The
main reasons for irregular immunodiagnostics
were refusals — 32.8%, medical cancellations
accounted for 22.3%, and difficulties in attrac-
ting patients to screening (such as low mobility
and lack of necessary means for transporting pa-
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tients) were the reasons for omitting immunodi-
agnostics in 5.8% of children.

Children’s tuberculosis sanatoria play an im-
portant role in the treatment and rehabilitation
of patients with tuberculosis infection [9]. In
the period 20202021, 10 children from 3 to 17
years of age with disabilities due to comorbidi-
ties were treated in tuberculosis sanatoria in St.
Petersburg (2B subgroup). The causes of disa-
bility were as follows: infantile cerebral palsy,
diplegia — 3; hearing loss III st. — 2; conse-
quences of burns, contractures — 2; congenital
synostosis — 1; cognitive disorders, mental re-
tardation — 2.

In all cases the treatment was successful:
it promoted socialisation, adaptation, and im-
proved the quality of life of the patients.

CONCLUSION

Children with disabilities represent a risk
group for TB due to a combination of risk fac-
tors, including lack of vaccination (9.1%), ir-
regular immunodiagnosis (38.1%), and refusal
of preventive treatment (66.7%). Treatment of
disabled children with TB is difficult due to
poor tolerance of TB drugs. Children with dis-
abilities should have access to prevention and
early detection of tuberculosis infection in chil-
dren’s polyclinics and dispensaries, including:
transport, assistance in travelling around the
institution, home care (examination by a spe-
cialist, taking tests), inpatient care at home, and
supervised therapy using telemedicine. Hospi-
talisation of a child in an inpatient facility must
include the possibility of a relative staying with
him or her or additional care staff. Rehabilita-
tion of children with disabilities in the presence
of tuberculosis contact, tuberculosis infection,
active tuberculosis in the phase of continuing
chemotherapy is advisable to be carried out in
children’s tuberculosis sanatoria. TB dispensa-
ries should have medical and social assistance
rooms: children with disabilities and their par-
ents need individual health education and psy-
chological support.
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JOINOJIHUTEJIBHAA UHOPOPMALUSA

Bkaan aBropoB. Bce aBrophl BHecnu cy-
IIIECTBEHHBIN BKJIAJ B pa3pabOTKy KOHLEIIHH,
MPOBEACHUE MCCIEIOBAHNS U MOArOTOBKY CTa-
ThU, TIPOWIA U 0A00pWIN (UHAIBHYIO BEPCHUIO
nepen myOnuKanuei.

KoH(aukT naTepecoB. ABTOPHI JEKIapupy-
IOT OTCYTCTBUE SBHBIX U MOTEHLHAJIbHBIX KOH-
(GJIMKTOB MHTEPECOB, CBSI3aHHBIX C MyOIMKaIH-
€l HaCTOSIIIEN CTaThy.

HUcTounuk puHaHCHpOBaHHMsA. ABTOpHI 3a-
ABIISAIOT 00 OTCYTCTBMM BHELIHEro (PMHAHCHPO-
BaHMS IPU IPOBEIECHUH HCCIIEIOBAHNUA.

HNudopmupoBanHoe coriacue Ha myO0Ju-
KAaIHI0. ABTOPBI [TOJIy4YHJIM TUCbMEHHOE COIvIa-
CHE TAIMEHTOB Ha MyOJIIMKAINI0O MEIUIIMHCKHUX
JTaHHBIX.
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