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Abstract

The diagnosis of intrathoracic non-tuberculous mycobacteriosis (NTM) is challenging. We report a case of a pediatric pulmonary
NTM with endobronchial lesion and lymphadenitis in a child with HIV infection diagnosed by bronchoscopic biopsy, EBUS-TBNA
and probe-based confocal laser endomicroscopy (pCLE). The pCLE showed a large number of highly fluorescent cells and zones of
density and disorganized elastin fibers at alveolar areas. A combination of diagnostic endoscopic procedures is required to establish the
diagnosis of NTM.
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INTRODUCTION

Non-tuberculous mycobacteria (NTM) are ubiquitous in
the environment, both in soil, fresh and salt-water sourc-
es.lll. Pulmonary NTM infection is probably caused by
inhalation of aerosol from municipal or private water sys-
tems.!?! Furthermore, there is the Mycobacterium avium
complex (MAC) detected in the shower biofilms that is also
known to cause NTM infection."!

NTM infections in children usually present with cervi-
cal lymphadenitis. The annual incidence of NTM has been

estimated to be 0.84 NTM infections per 100 000 children.?!
Pediatric pulmonary NTM infection is a rare condition
which is usually seen in immunocompromised patients,
such as those with cystic fibrosis, hematologic malignancy,
congenital immunodeficiency, or acquired immunodefi-
ciency syndrome caused by HIV infection.[** The diag-
nosis of intrathoracic NTM is challenging and often needs
a variety of bronchoscopic methods to obtain respiratory
samples for microbiological analysis.>*! We report here a
case of pediatric thoracic non-tuberculous mycobacteriosis
with endobronchial lesion and lymphadenitis diagnosed
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by bronchoscopic biopsy, EBUS-TBNA and confocal laser
endomicroscopy.

CASE REPORT

An 11-year-old girl was admitted to our clinic with a histo-
ry of dry cough, fever (up to 38.9°C), weakness, loss of ap-
petite, and night sweats. A diagnosis of HIV infection with
severe immunosuppression (CD4 count of 6 cells, viral load
2,700,000 copies/ml) was established in June 2022, when the
child was hospitalized due to severe bronchitis and started on
antiretroviral therapy. A year ago, when HIV infection was
detected in the mother, the child was not examined then.
From July 2022 to October 2022, she was treated in several
hospitals with a diagnosis of an approved new coronavirus in-
fection (COVID-19). The MSCT scans made in October 2022
revealed a small infiltrate with a cavity in six segments of the
right lung and severe intrathoracic lymphadenopathy. Tuber-
culosis was suspected, but the T-SPOT and multiple sputum
tests for mycobacteria were negative. After negative nasopha-
ryngeal swabs in November 2022, the child was transferred to
the differential diagnosis department in our clinic. The con-
trol MSCT scans showed increase of lymphadenopathy and
infiltrates in both lungs, predominantly in the right upper lobe
(Fig. 1).

We decided to do a bronchoscopy with transbronchial lung
biopsy and endobronchial ultrasound transbronchial needle
aspiration of the lymph nodes. We used also the bronchoscop-
ic probe-based confocal laser endomicroscopy (pCLE) meth-
od to examine in vivo the airways and alveoli at microscopic
level.l5] The bronchoscopy was performed under general an-
esthesia using a laryngeal mask. It showed many grey contact
bleeding granulations in the area of the intermediate bron-
chus and the carina of the upper lobe bronchus, which nar-
rowed the lumen by half to two thirds of its diameter (Fig. 2).
The mucosa of the upper lobe and the 1, 2, and 3 segmental
bronchi was edematous and thickened, and the lumen of the
bronchi was narrowed by three-fourth of the diameter with
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Figure 1. Infiltrative lesion of the upper lobe of the right lung and
increase of paratracheal (2R up to 18x20 mm), and bifurcation (7
to 13x12 mm) lymph nodes.
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the flow of viscous secret from the lumen. The probe-based
confocal laser endomicroscopy was performed using the Cell-
vizio system and 1.4-mm Alveoflex probe (Mauna Kea Tech-
nologies). The probe was inserted through the instrumental
channel of the bronchoscope to 7, 4, 5, 1, 2, and 3 segmental
bronchi. At all alveolar areas, a large number of highly flu-
orescent cells 20-30 um in diameter were noted, and in the
upper segments, zones of density and disorganized elastin fi-
bers were revealed (Figs 3A, 3B, 3C).

We performed an endobronchial biopsy of the granula-
tions in the upper lobe bronchus and a transbronchial biopsy
of segments 1, 2, and 3. We also obtained bronchial washings.
Then EBUS-TBNA of the lymph nodes in the region of inter-
lobar carina was performed. Large lymphatic nodules with
signs of necrosis were found in an ultrasound study. Samples
for histological, PCR examination and culture were taken.

The bronchial washings yielded no useful results. Histolog-
ical examination of endobronchial biopsy samples revealed
fragments of the bronchial wall with granulation tissue and
areas of necrosis, mild lymphoid infiltration, and two epi-
thelioid-cell granulomas with giant Langhans cells and one
acid-fast bacillus (Fig. 4A). Pathomorphological examina-
tion of the transbronchial biopsy samples showed fragments
of lung tissue with focal mild fibrosis, granulation tissue,
hemorrhage, the presence of fibrin, and areas of necrosis
in a part of the alveoli, and no acid-fast bacilli (Fig. 4B).
A histological examination of the TBNA samples of lymphat-
ic nodules revealed fragments of lymph node tissue and co-
agulation necrosis with focal leukocyte infiltration with no
acid-fast bacilli (Fig. 4C).

But the PCR examination and culture (BACTEC) from
lymph node samples detected NTM of Mycobacterium avium
complex. The patient was started on a treatment for the MAC
infection.

DISCUSSION

Thoracic non-tuberculous mycobacteriosis is a rare dis-
ease in children, usually seen in immunodeficient pa-

Figure 2. A large number of actively bleeding granulations in the
region of interlobar carina at bronchoscopy.
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Figure 3. pCLE images in the alveolar areas of right upper lobe segments. A. A large number of highly fluorescent cells; B. A zone of
disorganized alveolar fibers and fluorescent cells; C. A zone of density of alveolar elastin fibers.

Figure 4. Histological examination of biopsy samples. A. Granulation tissue, epithelioid cell granuloma with Langhans cells on the
bronchial wall (hematoxylin and eosin, x100); B. Epithelioid cell granulomas in the area of granulation tissue in the lung (hematoxylin
and eosin, x100); C. Fragments of coagulative necrosis with focal leukocyte infiltration, nuclear detritus in lymphoid tissue (hematoxy-
lin and eosin, x40).
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tients with HIV infection but could occur in healthy sub-
jects as well.[245]

An endobronchial lesion of NTM infection is even rar-
er, requiring a differential diagnosis with tuberculosis and
malignancy.!3# It is believed that the endobronchial gran-
uloma is the result of the reaction to the penetration of the
bronchial wall by material from adjacent lymphadenitis.!!!
The key to the diagnosis of intrathoracic non-tuberculous
mycobacteriosis is identification of NTM. Positive cultures
of sputum are difficult to obtain in the pediatric patient.
Therefore, endoscopic techniques for obtaining material for
culture are important. We found no data on the sensitivity
and specificity of the bronchoscopic techniques in NTM as
non-tuberculous mycobacteriosis of the lungs in children
is a rather rare pathology. EBUS-TBNA is considered a safe
and highly effective (diagnostic yield is about 98%) tool for
diagnosing lymphadenopathy in children.”) Since NTM in
culture grows for a long time, the PCR analysis is also im-
portant for faster identification of the infection.?

In this case, we used three types of sampling - endobron-
chial, transbronchial lung, and transbronchial needle biop-
sy of lymph nodes. And only the EBUS-TBNA allowed us
to identify the NTM by PCR and culture examination. This
demonstrates that we should use all available tools to diag-
nose such a complex disease as intrathoracic NTM infection.

We also used in this case the so-called ‘optical biopsy’
- the probe-based confocal laser endomicroscopy. Using
pCLE to diagnose lung diseases in children is reported only
in a few publications./®* To the best of our knowledge, we
present here the first pCLE pictures of a child with pulmo-
nary NTM infection in the scientific literature. Earlier, our
group published an article about the comparison of pCLE
pictures between adult patients with tuberculosis and NTM
infection. The key differences were the existence of fluores-
cent alveolar cells in tuberculosis patients and their absence
in NTM.!'! But in the present case, we can see in a child
with NTM a large number of fluorescent cells in all investi-
gated segments. This feature requires additional investiga-
tion; however, we believe that the presence of fluorescent
cells in alveoli may be connected with severe cellular and
necrotic inflammation in lung tissue or/and the patient’s
positive HIV status.

CONCLUSIONS

Children’s intrathoracic non-tuberculous mycobacteriosis
is a challenging condition to diagnose, necessitating the use
of a range of tools such as endobronchial, transbronchial,
and EBUS-TBNA biopsies. Confocal laser endomicroscopy
is a promising diagnostic tool that needs more research in
children with varied clinical disorders.
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Pe3rome

JlvarHoCTHKa BHYTPUIPYAHOTO HeTyOepKynésHoro Mukobakrepnosa (HTMB) sBisteTcs coxHolt 3aadeit. Mbl coobliaeM o crydae
metckoro érounoro HTMB ¢ 9HE06poHXIMaIbHEIM IOpakeHneM 1 muMdageHnToM y pebénka ¢ BUYU-unbekimeit, f1arHocTupo-
BaHHOII ¢ HOMOIIbI0 6poHx0cKonmyeckort 6uoncun, EBUS-TBNA u 30H10B0#T KoH(OKanbHOIT 1asepHoit aHgomukpockomnu (pCLE).
pCLE nokasas 60/bli10e KOITNYeCTBO BBICOKO (IYOPECLieHTHBIX K/IETOK 1 30HBI IVIOTHOCTI J1 Ie30PraHM30BaHHbIX BOJIOKOH 3/1aCTH-
Ha B a/IbBEOJIAPHBIX 067macTaAX. s ycranosnenns auarnoda HTMB Heo6xopyMa KOMOMHALNS ANATHOCTUYIECKIX SHEOCKOMNYECKIX
HpoLEenyp.

KnwoueBble cnoBa

Ouorcust, 6poHxXOCKONIs, pe6EHOK, KOH(pOKanbHas asepHas sHgoMukpockomusi, EBUS-TBNA, supno6ponxuansHast, BUY-nHdex-
s, HeTy6epKy/IésHblil MUKOOAKTepnos, OITIIecKas O1omCs
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