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A CASE OF THE COMPLICATED COURSE
OF DRUG-RESISTANT TUBERCULOSIS
IN A 14-YEAR-OLD ADOLESCENT

The article presents a clinical case of the development of drug-resistant tuberculosis in a teenager. The peculiarity of the clinical case is due
to the fact that the adolescent was observed for local tuberculosis, was removed from the register for cure, but a year later he entered the anti-tu-
berculosis hospital with widespread tuberculosis with extensive drug resistance of mycobacterium tuberculosis (MBT) to 8 anti-tuberculosis drugs,
with poor tolerance to chemotherapy . All these factors led to a complicated course of tuberculosis and was an indication for surgical treatment, for
superior lobectomy with atypical resection of C6 of the left lung with decortication. In this regard, it is important to further improve the work of the
general medical network among patients who have undergone tuberculosis, as well as the alertness of pediatricians on this pathology.

After the child was removed from dispensary observation, tuberculosis developed with a complicated course and extensive drug resistance of
MBT to 8 anti-tuberculosis drugs, which led to upper lobectomy with atypical C6 resection of the left lung with decortication. Further improvement
of the organization of anti-tuberculosis measures among patients with drug-resistant forms of tuberculosis is urgent. Pediatricians are advised to
be wary of children who come into contact with people with drug-resistant TB.
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Introduction. One of the serious
problems of modern phthisiology is the
increase in the incidence of tuberculo-
sis caused by a drug-resistant pathogen
- Mycobacterium tuberculosis (MBT). In
2010-2011. a multicenter study in 23 cen-
ters in 16 European countries found pri-
mary MDR MBT in 52.4% of cases. At the
beginning of treatment, the tested MBT
strains had resistance to pyrazinamide in
59.7%, to injectable drugs - in 26.6%, to
fluoroquinolones - in 17.6%, to other an-
ti-TB drugs - in 6.8% of cases.

In 2012-2014 in Saudi Arabia, MBT
is mono-resistant to isoniazid in 1.8% of
cases, to rifampicin - in 1.4%, to strepto-
mycin - in 1.9%, to ethambutol - in 1.1%
and to pyrazinamide - in 2.1% , primary
MDR MBT was detected in 4% of cases.

The incidence rate of tuberculosis
among children in the Russian Federa-
tion at the age of 0-14 years was 9.6 in
2017; 2018 - 8.3, per 100,000 children.
Total in Russia in 2018 got sick for the
first time - 65234 children (2017-70861
(-5627 cases) (2016 - 78121) (- 7261);
including: 0-14 years old 2153 (2017-
2475) (-322); (in 2016 -2865) (- 390), 15-
17 years old: 765 (2017-868) (-103); (in
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2016 - 964) (-96).

In the Republic of Sakha (Yakutia), ac-
cording to the State Budgetary Institution
of the Republic of Sakha (Yakutia) SPC
"Phthisiology", the proportion of patients
with multidrug resistance (MDR-MDR)
among newly diagnosed patients with
bacillary forms of TOD (respiratory tuber-
culosis) was 28.1% in 2019 (79 people),
in 2018 - 29.8% (86 people), in 2017 -
32.8% (96 patients). In the Republic of
Sakha (Yakutia), the incidence rates of
tuberculosis in children aged 0-14 years
remain higher than in the Russian Feder-
ation. In 2017. amounted to 17.3 per 100
thousand population. In 2018. amount-
ed to 15.0 per 100 thousand population,
which is also higher than in the Russian
Federation. In 2019, the incidence in chil-
dren was 14.1, which is 2 times higher
than in the Russian Federation (14.1 per
100 thousand population)

The morbidity rate of the adolescent
population during the study period de-
creased by 20.7% - from 51.1 to 40.5
per 100 thousand of the adolescent pop-
ulation, the average rate of decline was
-0.6%. This indicator is characterized by
the absence of a downward trend (R2 =
0.03), and the rate of its growth (decline)
fluctuated within significant limits - from
51.1% in 2017 t0 -29.1% in 2018 [6]

The most important indicator charac-
terizing the quality of the organization of
diagnosis and treatment of tuberculosis is
the frequency of primary multidrug resis-
tance (MDR) in newly diagnosed patients
[1]. In contrast to the two above-men-
tioned indicators, the incidence of tuber-
culosis with MDR of the pathogen in the
Republic of Sakha (Yakutia) over the past
5 years has not tended to decrease.

Tuberculosis of the intrathoracic

lymph nodes (IHLN) is the main clinical
form of primary tuberculosis in children,
adolescents and young people aged 18-
24 years (up to 80-90% of cases) [4,5].

Most complications (up to 70%) are
observed before the age of 3 years and
in adolescence, in connection with the
pubertal period, against the background
of hormonal changes in the body [3]. The
presence of close, long-term contact in
the family, with relatives, patients with
drug-resistant tuberculosis, in combina-
tion with unfavorable social factors, lead
to the development of complicated pro-
cesses in children and adolescents and
to a positive dynamics in treatment [2].

Clinical example. Patient A. born in
2001 (14 years old) applied in May 2015.
about the bend test Mantoux with 2 TE -9
mm. The Mantoux test was delivered at
the school. The child was sent for X-ray
examination. X-ray examination of the
chest organs revealed changes in the in-
trathoracic lymph nodes.

Epidemic history: Family contact - with
my mother in 1998. pulmonary tubercu-
losis was diagnosed, drug resistance of
mycobacterium tuberculosis (MBT) was
not revealed. Since 2000 to the present,
the child's mother is not registered with
the dispensary, on the chest X-ray from
May 2017: metatuberculosis changes.

Anamnesis of life: A child from the 4th
pregnancy, which lasted 1 half - toxicosis,
in 2 - the threat of termination of pregnan-
cy, Delivery on time, birth weight 42809,
height - 56 cm. Breastfeeding up to 1
year. Vaccinated at the maternity hospi-
tal, post-vaccination scar 5 mm.

Past diseases: chickenpox, acute re-
spiratory viral infections.

He lives in a complete family, in a
three-room comfortable apartment. Two
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Table 1

Material Jara By thig;ﬁ/([):iKUM By seeding method DNA research Drug sensitivity

sputum 26.06.17 Detected3+ 3+ - Stability H, R, Rb, S, E, Et, Am, Ofl

sputum 13.09.17 single units 1+ - -

sputum 10.10.17 negative - - -

flushing

from the 08.11.17 Not detected 1 Not detected Not identified -
nasopharynx

flushing

from the 09.11.17 Not detected Not detected Not identified -
nasopharynx

flushing

from the 10.11.17 Not detected Not detected Not identified -
nasopharynx

flushing

from the 13.12.17 Not detected Not detected Not identified -
nasopharynx

flushing

from the 18.01.18 Not detected Not detected Not identified -
nasopharynx

*LM- luminescent microscopy

adults and three children live with the girl.

After collecting the anamnesis and an-
alyzing the examination data, the girl was
taken for dispensary registration in group
Il A with a diagnosis of Tuberculosis of
the intrathoracic lymph nodes. Received
treatment: isoniazid-0.6 (600 mg), eth-
ambutol - 1.2 (1200 mg), pyrazinamide
- 1.5 (1500 mg / kg), a total of 136 doses
in the hospital of the department of pedi-
atric tuberculosis No. 2. Withdrawn from
dispensary registration in October 2016
with clinical cure.

06.03.17. there were complaints of
increased body temperature up to 38.6,
weakness, barking cough, | turned to a
pediatrician, treatment was prescribed.
| went to the doctor on 14.04.17 with
complaints of a wet cough, runny nose,
weakness, decreased appetite, was di-
agnosed with pharyngitis, treatment was
prescribed. 20.04.17. | went to the pe-
diatrician with complaints of pain in the
chest, the girl's mother noticed a defor-
mity in the sternum, turned to the trau-
matologist and pediatrician. The pediatri-
cian has appointed a sputum test for ac-
id-resistant Mycobacterium tuberculosis
(KUM).

According to the radiograph from
28.06.17.: Deformity of the sternum at
the point of transition to the handle, with-
out signs of destruction. Infiltrative tuber-
culosis of the upper lobe and S-6 seg-
ment of the left lung in the phase of decay
and seeding (Figure 1). Treatment was
prescribed from 30.06.17. - 03.08.17.
according to the IV chemotherapy regi-

Fig. 1. Overview X-ray of the chest organs
from 28.06.17.

e wwa
Fig. 2. Plain X-ray of the chest organs from
05.09.17.

men-pyrazinamide (Z) (1500 mg), ami-
kacin (Am) (750 mg), levofloxacin (Lfl)
(450 mg), prothionamide (Pto) (500 mg),
cycloserine (Cs) (500 mg), PASC (9.0
g), received 35 doses. The condition
worsened on 02.08.17. There were com-

plaints of pain in the side, an increase in
body temperature to 38.0 - 38.5 C. On
the repeated review radiograph of the
chest organs from 02.08.17.: the upper
lobe of the left lung, which collapsed due
to the presence of air in the pleural cav-
ity up to 1.5 cm. The upper lobe and S6
of the left lung are inhomogeneous and
darkened with the presence of multiple
different-caliber cavity shadows.

The right lung is transparent. The right
root is structural, with the presence of
calcifications. This picture corresponded
to the picture of a partial pneumothorax
on the left.

On the plain chest x-ray from 09/05/17.
(Fig. 2): the upper lobe of the left lung is
reduced in volume, unevenly darkened,
with multiple dense shadows, in dynam-
ics there is a partial improvement in the
form of pathological changes. A small
amount of air is retained apically in the
pleural cavity. In S6 of the left lung, a de-
cay cavity with a diameter of 1.5-2.0 cm
with perifocal infiltration around is pre-
served. The lower lobe of the right lung
is compensatory emphysematous sub-in-

Table 2

Dynamic of the patient's MANTOUX test,

2013-2016
year Results
2013 Orp.
2014 10 MM
2015 9 MM
2016 14 mm
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Dynamics of the general blood test

Table 3

Date |gemoglobin|red blood cells| ESR whi‘t;llﬁood rod-shaped |segmentonuclear | lymphocytes | monocytes |eosinophils | platelets
23.06.17. 87 4.13 9 12.73 10 68 9 12 - 664
13.11.17. 120 4.56 37 8.7 8 55 22 536
08.02.19. 83 4.5 26 6.2 1 51 35 9 551

Table 4
Dynamics of biochemical blood analysis
Total Bilirubin . . . .
Date S . ALT AST creatinine urea glucose | calcium |potassium | chlorides
bilirubin direct
23.06.17. 7.1 3.72 17.5 2.16 - - - - - -
09.01.17. 8.0 - 94.3 164.1 - - 4.8 - - -
17.01.18. 7.0 - 125.6 176.1 51 23 - 2.73 108 44
18.02.19. 8.1 - 142.5 115.8 55 3.5 - 243 97 -

flated. Conclusion: Caseous pneumonia
of the upper lobe and S6 of the left lung.
Partial pneumothorax of the upper lobe of
the left lung (Fig. 2).

According to the results of the ATR
test in 2017, an increase in the size of
the papule from 17 mm to 30 mm with
necrosis was revealed, which is a sign of
high sensitization of the body.

In the biochemical analysis of blood,
the presented results show an increase
in ALT from 17.5 units from 23.06.17 to
142.5 from 18.02.19, which indicates a
hepatotoxic reaction to anti-tuberculosis
drugs. According to the results of clinical,
laboratory and X-ray examination (Tables
1-4 and Fig. 2), a consultation was held
on 05.09.17 and a clinical diagnosis was
made: Caseous pneumonia of the upper
lobe and S6 of the left lung. Mycobacte-
rium tuberculosis (+). Drug resistance to
isoniazid, rifampicin, rifobutin, streptomy-
cin, ethambutol, ethionamide, amikacin,
oflaxocin (H, R, Rb, S, E, Et, Am, Ofl).
Intoxication syndrome. Normochromic
anemia 1 art.

The treatment was corrected. The
condition has stabilized. In 22.09.17.
medical documents were sent for corre-
spondence consultation to the "Central
Research Institute of Tuberculosis" to
determine the further treatment tactics.
Hospitalization in the adolescent depart-
ment is recommended. Sputum analysis
for Mycobacterium tuberculosis is nega-
tive from 09.10.17.

In the adolescent department of the
Central Research Institute of Tubercu-
losis, taking into account the clinical,
laboratory and radiological data of the
examination, it was decided to conduct
surgical treatment.

Treatment before surgery: individual
chemotherapy regimen, taking into ac-
count XDR MBT (H, R, Rb, S, E, Et, Am,
Ofl) and drug tolerance. Due to the in-
crease in transaminases in the biochem-
ical blood test from 09.11.17 g, hepato-
protective therapy was prescribed for 1.5
months (phosphogliv, 5% glucose). From
05.12.17 g - 11.12.17 g (8 doses): cy-
closerine 0.5 (500 mg); capreomycin 0.8
(800 mg) (lymphotropic); pyrazinamide
1.5 (1500 mg); PASC -9.0 g; zenix 0.6.
From 22.12.17 —- 04.07.18. (195 doses):
cycloserine 0.5 (500 mg); pyrazinamide
1.5 (1500 mg); PASC 9.0; bedaquiline
(according to the scheme-is prescribed

Fig. 3. Chest KT scan from June 27, 2019.

at a dose of 400 mg once a day daily for
2 weeks, then 200 mg 3 times a week
for 22 weeks ). A total of 201 doses were
received before the operation. The toler-
ability of the drugs is unsatisfactory (hep-
atotoxic reaction to zenix; allergic reac-
tion to capreomycin - eosinophilia in the
hemogram of 18%).

05.07.18. the operation was per-

formed-upper lobectomy with atypical
resection of the C6 left lung with decor-
tication. Computed tomography of the
lungs from 06.07.18.: A picture of multiple
tuberculomas in the progressive phase
with moderate signs of tuberculosis in-
flammation activity. Bronchiectasis. Phe-
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nomena of exogenous alveolitis. Tuber-
culous lymphadenitis.

Treatment after surgery according
to an individual chemotherapy regimen:
from 05.07.18. - 23.10.18. (111 doses)
cycloserine 0.5 (500 mg); pyrazinamide
1.5(1500 mg); PASC 9.0; bedaquiline
(according to the scheme). The total
number of doses received in the ado-
lescent department is 314. Pathogenetic
therapy: prednisone —(7.5 mg per day);
essentiale, methionine, glycine, glutamic
acid; up to 30.07.18 g. - inhalation with
ambrobene 2 r/day; ferrum lek. From
06.07.18. - 06.08.18. air insufflation into
the abdominal cavity (800 ml) was per-
formed — 4 procedures.

Clinical diagnosis: Tuberculosis of the
intra-thoracic lymph nodes of the bron-
chopulmonary group on the right in the
calcination phase, MBT ( - ), XDR (broad
drug resistance) MBT (H, R, Rb, S, E, Et,
Am, Ofl). Condition after upper lobecto-
my with atypical resection of C6 of the
left lung with decortication from 05.07.18
for caseous pneumonia of the upper lobe
and C6 of the left lung.

Chest KT scan from June 27, 2019.
The state of the VATS resection of the
upper lobe of the left lung, in the basal
part, the chain of the tantalum suture is
determined. The lung is reduced in vol-
ume, the lower lobe is compensatorily
pulled up, with the presence of fibrous
strands. In the upper part of the upwardly
displaced lower lobe, pneumosclerosis,
small foci. The left root is deformed. The
mediastinum is shifted to the left.

The right lung is in full volume, without
focal and infiltrative changes. The bron-
chovascular pattern in the right lung is
not changed. The bronchi are traced to
the subsegmental level, their lumen is
not changed. The right root with calcinate
in the upper group of bronchopulmonary
nodes.

In the upper mediastinum, enlarged
lymph nodes are not detected. There is
no free fluid in the pleural cavity.

Conclusion. Condition after VATS re-
section of the upper lobe of the left lung
for caseous pneumonia. No recent tuber-
culosis changes were detected.

At this time, the patient is observed at
the place of residence. Since 2018, there
have been no relapses of the disease. He
is under the supervision of a phthisiolo-
gist in the Il group of dispensary registra-
tion, at the place of residence.

Conclusion. The problem of contact
of children with patients with drug-resis-
tant tuberculosis in the republic is quite
relevant. We present a clinical example
of the development of tuberculosis in a
teenager with broad drug resistance of
MBT to 8 anti-tuberculosis drugs (H, R,
Rb, S, E, Et, Am, Ofl), with unsatisfacto-
ry tolerability of anti-tuberculosis drugs
in the form of increased transaminases
in the biochemical blood test. All these
factors led to a complicated course of the
tuberculosis process and then to the sur-
gical method of treatment - upper lobec-
tomy with atypical C6 resection of the left
lung with decortication. In this regard, it
is important to further improve the work
of the general medical network among
patients who have suffered from tubercu-
losis, as well as the alertness of pediatri-
cians for this pathology.
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