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Aim: to present a clinical case of post-COVID bronchiolitis in an adult.

Key points. A 54-year-old female patient with a long history of smoking was hospitalized in the pulmonology depart-
ment of the Clinic with a leading complaint of progressive shortness of breath after a COVID-19 infection. The diag-
nosis was established: bilateral bronchiolitis associated with a new coronavirus infection (SARS-CoV-2 polymerase

chain reaction — positive); chronic obstructive pulmonary disease stage Il according to GOLD (Global Initiative for
Chronic Obstructive Lung Disease), exacerbation. Against the background of the therapy, there was a significant

positive dynamics in well-being and in CT-picture of bronchiolitis. The patient was discharged for outpatient fol-
low-up treatment.

One of the most common symptoms of post-COVID syndrome is shortness of breath. Diagnosis of bronchiolitis,
in which this symptom may be the only one, is difficult, especially in patients with a long history of smoking and the

presence of comorbid pulmonary pathology.

Conclusion. A clinical case of bilateral bronchiolitis in the framework of the post-COVID syndrome is presented. The

key to successful diagnosis of bronchiolitis is a thorough differential analysis of the totality of anamnestic and clinical

laboratory data, as well as a characteristic CT pattern.
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Llenb: NnpeacTaBuTb KIIMHNYECKOE HabNoAeHE NOCTKOBUAHOIO OPOHXMONIMTa Y B3POCIIOro.

OcHoOBHbIe noJsioXxeHus. lNauyeHTka B Bo3pacTte 54 net ¢ A IMTENbHbIM aHaMHE30M TabakoKypeHUS roCnUTann3u-
poBaHa B MyJIbMOHOJIOrMYeckoe oTaeneHne KnnHnkn ¢ BeayLlen xanobo Ha NMporpeccrpyoLLyto OAbILLKY Noce
nepeHeceHHon nHdekumm COVID-19. YcTaHOBNEH AMarHo3: ABYCTOPOHHUI BPOHXMONNT, aCCOLMMPOBAHHBIN C ne-
pEHEeCEHHOW HOBOW KopoHaBupycHon nHdekumen (MUP SARS-CoV-2 — nonoxutenbHas); XpoHn4eckas o6CcTpyK-
TnBHasa 6onesHb nerkux Il ctagun no GOLD (Global Initiative for Chronic Obstructive Lung Disease), o6ocTpeHue.
Ha ¢poHe npoBOAMMOl TEpanmm OTMEYeHa 3Ha4YMTENbHAs NONOXUTENbHASA ANHAMMKA B CAMOYYBCTBUM 1 HA CHUMKAX
KOMMbIOTEPHOW TomMorpaduun. MNaupeHTka BbinMcaHa Ha amOynaTopHOe AoNevYnBaHue.

OfHMM 13 caMblX PacnpoOCTPaAHEHHbIX CUMNTOMOB NMOCTKOBUAHOIMO CUHAPOMA CIYXWUT ofpblLllka. JlnarHocTrka 6poH-
XNONNTA, NPU KOTOPOM [AaHHbI CUMNTOM MOXET OblTb €AMHCTBEHHbBIM, 3aTPYAHEHA, OCOOEHHO Y NALMEHTOB C ANN-
TENbHbIM @aHAMHE30M KYPEHUS 1 HANTMYMEM KOMOPOWAHOM IEFOYHOW NaToNornun.

3akntoueHue. peacraBneH KIMHUYECKNIA CRyYail ABYCTOPOHHErO BPOHXMONNTA B paMKax MOCTKOBUAHOIMO CUH-
ApomMa. 3anorom ycnewHonm AnarHocTukM GPOHXMONNTA CNYXXUT TLATeNbHbI anddepeHumnanbHbIi aHann3 coBo-
KYMHOCTM @HAMHECTUYECKMX U KITMHNKO-N1ab0opaTOPHbIX AaHHbIX, @ TAKXKE XapakTepHbIn KT-naTTepH.

KnioueBbie cnoBa: NoCTKOBUAHBIM CUHAPOM, OPOHXMONUT, KOMMbIOTEPHAsA TOMOrpadus, CTeponaHas Tepanns
KoHdnukT HTEepecoB: aBTopbl 3as8BNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.
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On March 11, 2020, the World Health
Organization (WHO) announced the beginning of a
pandemic of a new coronavirus infection COVID-19
[1]. Despite the fact that on May 5, 2023, the
completion of its emergency phase was reported,
the fight against the causative agent SARS-CoV-2
continues [2, 3]. According to official WHO
statistics, 2,3061,960 confirmed cases of COVID-19
with 400,102 deaths were registered in the Russian
Federation from January 3, 2020 to October 18,
2023 [4].

During the pandemic, the Clinic became one of
the first university structures repurposed for the
treatment of a new coronavirus infection. Under
the leadership of Academician V.T. Ivashkin, key
features of COVID-19-associated pneumonia were
identified, a combination of steroid therapy with
anticoagulants was used for the first time, which
made it possible to achieve positive dynamics of CT
on days 8—10 and a tendency to decrease hospital
mortality [5]. The staff of the Clinic and the
department continue to analyze the accumulated
experience of managing such patients with a variety
of organ and system lesions. Currently, special
attention is paid to the understanding of clinical
cases with multifaceted manifestations of post-
COVID syndrome, one of which, in our opinion, is
bronchiolitis. We are presenting a clinical case.

Patient B., female, 54 years old, was admitted to
the Clinic with complaints of progressive shortness
of breath during exercise, paroxysmal unproductive
cough and pronounced general weakness. The
severity of the leading complaint — dyspnea —
according to the mMRC scale (Modified Medical
Research Council Dyspnea Scale) corresponded to
grade II [6]. The patient had had a long history of
tobacco smoking (38 years of 20 cigarettes a day):
the index of a smoking person — 240, the index of
a pack — 38 years, which corresponds to a high risk
of chronic obstructive pulmonary disease (COPD).

In 2017, the patient first sought medical help
at her place of residence with a complaint of an
unproductive cough and was diagnosed with chronic
bronchitis. Treatment with protected ampicillin and
mucolytics with a positive effect was carried out. In
June 2020, she noted the appearance of shortness of
breath and an unproductive cough. According to
computed tomography of the chest organs, bullous
emphysema was detected on an outpatient basis.
Deterioration occurred in June 2021 in the form
of an increase in previous symptoms. According to
spirometry, bronchial obstruction was detected:
forced vital capacity of the lungs (FVC) — 90 %,
volume of forced exhalation per 1 second (FEV1) —
65 %, FEV1/VC (Tiffno index) — 69 %. Taking

into account a long history of smoking, a clinical
diagnosis was made: COPD, stage II according to
GOLD (moderate course: Tiffno index <70 %, FEV1
from the proper 50 % < FEV1 < 80 %), emphysema.
Against the background of the prescribed basic
therapy (M-holinoblocker, beta2-agonist, topical
glucocorticosteroid (GCS), as well as nebulizer —
combined bronchodilator, mucolytic), well-being
improved, shortness of breath decreased.

In October 2021, the patient noted an increase
in body temperature to 38 °C, loss of sense
of smell, increased shortness of breath, cough,
pronounced general weakness. The RNA of the
SARS-CoV-2 virus was isolated by PCR, and a
new coronavirus infection was diagnosed. She
was receiving antibiotics (macrolide + respiratory
fluoroquinolone) on an outpatient basis for 7 days,
symptomatic therapy, against which the body
temperature returned to normal, shortness of breath,
cough and general weakness decreased.

Deterioration of health occurred in November
2021, when she noted an increase in shortness of
breath, cough, and general weakness. According
to CT scans of the chest organs, areas of mosaic
density of the pulmonary parenchyma were noted.
A diagnosis was made: COPD, emphysematous
variant, bronchiolitis, and steroid therapy was
recommended, which the patient did not take. Due
to the persistence of the above complaints, she
applied for a consultation at the Clinic in January
2022 and was hospitalized in the Pulmonology
Department.

On objective examination: general condition
of moderate severity, clear consciousness, body
temperature 36.8 °C, body mass index (BMI) —
27.7 kg/m?. The skin and visible mucous
membranes were pale pink, moderately moist, clean.
The cervical veins were not swollen. There was no
peripheral edema. Lymph nodes were not palpated.
The frequency of respiratory movements — 22 per
minute, saturation when breathing atmospheric
air — 96 %. The thorax was conical in shape. With
percussion, the lungs emitted a box sound. With
auscultation of the lungs, breathing was hard,
scattered dry wheezing. The boundaries of relative
cardiac dullness: right — at the right edge of the
sternum, left — in the V intercostal space along the
mid-clavicular line, upper — at the level of third
rib. The heart tones were rhythmic. Heart rate (HR)
and pulse — 90 beats per minute. Blood pressure
— 14090 mmHg. The abdomen was soft, painless
in all departments. The liver did not protrude from
under the edge of the costal arch. The spleen was
not enlarged. There were no symptoms of irritation
of the peritoneum. The symptom of pounding

Poc xypu ractposurepoJ rematon koaonpokros 2023; 33(5) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(5)



www.gastro-j.ru

Clinical cases / Knunanueckne HaOIIOACHAS

was negative on both sides. Urination was free,
painless. The stool was regular, decorated. Based on
complaints, anamnesis data, objective examination, a
preliminary diagnosis was formulated: post-COVID
syndrome: bilateral bronchiolitis associated with
a new coronavirus infection (October 2021, PCR
SARS-CoV-2 positive), COPD of stage IT by GOLD,
moderate severity, exacerbation, respiratory failure
of T degree, emphysema of the lungs. Taking into
account the patient’s main complaint of shortness
of breath during exercise, the circle of differential
diagnosis included congestive chronic heart failure,
COPD, bronchial asthma, interstitial lung diseases,
bronchiolitis, pneumonia, thromboembolism of the
branches of the pulmonary artery.

In the general blood test, an increase in ESR to
24 mm/hour was noted, eosinophils were within
the normal range; in the biochemical blood test,
moderate cytolysis (the patient has a history of
chronic hepatitis B), dyslipidemia, the level of

C-reactive protein — at the upper limit of the
norm; coagulogram (including D-dimer), the level
of immunoglobulin E — within normal values. In

the clinical analysis of sputum, leukocytes were
10—25 in the visual field, there were many alveolar
macrophages, Kurshman spirals — 1—2 in the
visual field. Electrocardiography recorded sinus
tachycardia with a heart rate of 100 beats per minute.
According to the study of the function of external
respiration (FER), a disorder of an obstructive
type was detected (FVC — 82 %, FEV1 — 62 %,

Tiffno index — 67 %), the bronchodilation test was
negative. Echocardiography revealed a compaction
of the walls of the aorta, the chambers of the heart
were not dilated, the ejection fraction was 64 %,
the systolic pressure in the pulmonary artery —
20 mmHg. Thus, congestive chronic heart failure,
pulmonary embolism, bronchial asthma were
excluded from the circle of differential diagnosis.

According to CT scans of the chest organs, a
pattern was determined that testified in favor of
bronchiolitis (Fig. 1).

Taking into account the clinical picture, the
results of laboratory and instrumental studies, the
patient was diagnosed with: Combined diseases:
1. Post-COVID syndrome: bilateral bronchiolitis
associated with a new coronavirus infection.
Background disease: New coronavirus infection
in October 2021 (positive SARS-CoV-2 PCR).
2. COPD, stage II by GOLD, moderate severity,
exacerbation. Complication: Respiratory failure
of stage 1. Pulmonary emphysema. Concomitant
diseases: Chronic hepatitis B. Hypertension, degree
1. The patient was prescribed: intravenous drip of
the GCS (dexamethasone); bronchodilator eufillin;
nebulizer  therapy  (combined  bronchodilator
berodual, mucolytic ambroxol and topical GCS
budesonide); oxygen, as well as proton pump
inhibitor omeprazole, taking into account the steroid
therapy. Against the background of the therapy, the
state improved significantly, the degree of shortness
of breath corresponded to grade 0—I on the mMRC

~
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Figure 1. CT scan of the chest organs of Patient B., 54 years old. Multiple centrilobular foci of the “ground glass”
type are identified (a slight increase in the density of lung tissue as a result of interstitial inflammation while
maintaining the visibility of the walls of blood vessels and bronchi in the area of changes) with unclear contours
(1), Y-structures with small nodules at the ends (2), uneven “mosaic” pneumatization of the lungs (a combination
of areas of increased and decreased density of lung tissue with obstruction of the small airways) (3)

Pucynox 1. KT opranos rpyanoii kiaerku nauuentku B., 54 ser. OnpeaessioTcss MHOXKECTBEHHbIE IEHTPHIOOY-
JITPHBIE OYArW 110 THITy «MaTOBOTO CTeKJIa» (He3HaunTeNbHOE MOBBIMIEHNE TJIOTHOCTH JIETOYHON TKaHW B pe3yJibTare
MHTEPCTUIIHATBHOTO BOCIAJEHHsI ¢ COXPAHEHMEM BUIMMOCTH CTEHOK COCY/J0B M GPOHXOB B 30HE M3MEHEHHII) ¢ He-
yeTkuMu KoHTypamu (1), Y-CTpYKTypbl ¢ MENTKHMHU y3eJqKaMu Ha KoHIax (2), HepaBHOMEpHasl «MO3aWdyHasT» IHEB-
MaTu3anus Jerknx (couetaHne yqacTKOB IOBBINIEHHON M MOHMKEHHON IJIOTHOCTH JIETOYHOM TKaHU MpU 06CTPYKIMH
MaJIbIX JbIXaTeabHbIX myTeit) (3)
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Figure 2. CT image of the chest organs of Patient B.,
54 years old, in dynamics. There is a disappearance
of “ground glass” areas and an almost complete
disappearance of the CT pattern of bronchiolitis. Green
arrows indicate thickened bronchial walls

Pucynox 2. KT-xaptnHa OpTraHOB I'DYJHON KJETKU Ta-
ureHTkun bB., 54 nmer, B gunamuke. OTMeuaercss ucyes-
HOBEHHE YYaCTKOB <«MAaTOBOTO CTEKJay, TPAKTHUECKH
nosHoe ucuesnoBenne KT-marrepra Oponxmosmra. 3e-

scale. A month later, positive dynamics was noted
in the CT picture (Fig. 2). The patient was given
recommendations (to give up smoking, take basic
therapy with a combination of olodaterol and
tiotropium bromide; continue dynamic monitoring).

Discussion of the features
of clinical case

The pathological effects of the SARS-CoV-2
virus on the human body continue even after acute
infection, regardless of its severity, affecting the
ability to work and quality of life. According to the
WHO proposal, post-COVID syndrome (PCS) is a
condition that occurs in individuals after infection
with SARS-CoV-2, usually three months after the
onset of COVID-19, or in individuals with suspected
new coronavirus infection, with symptoms that last
at least two months and cannot be explained by
an alternative diagnosis [7]. Currently, there are
few large clinical studies that help determine the
diagnostic criteria and management strategy for
patients with PCS [8].

In most cases, shortness of breath is considered
within the framework of the PCS as a symptom
of a decrease in FER against the background of
residual phenomena of organizing pneumonia or the
development of fibrosis [9, 10]. However, as the
experience of clinicians shows, the respiratory target
for SARS-CoV-2 is not only the alveolus, but also the
bronchiole [11]. Interestingly, the first description

of bronchiolitis associated with coronavirus dates
back to 2004, when Dutch researchers isolated a new
HCoV-NL63 coronavirus (Human coronavirus NL63)
from a seven-month-old child with bronchiolitis [12].
In 2005, scientists at the University of Hong Kong
isolated a new human coronavirus HCoV-HKU1
(Human coronavirus HKU1) from a 71-year-old
patient with acute respiratory disease. The majority
of patients with HCoV-NL63 and HCoV-HKU1
viruses had symptoms of bronchiolitis and pneumonia
[13—15].

F. Bianchi et al. described a case of bronchiolitis
was described in a 61-year-old obese Italian woman
(BMI — 41.66 kg/m?) hospitalized with acute
respiratory failure in the emergency department of
the University Hospital of Siena in January 2020
with a 3-week history of shortness of breath and
dry cough. The clinical picture of bronchiolitis was
confirmed by CT of the chest organs, a coronavirus
was detected by PCR, and the HKU1 genotype
(HCoV-HKU1) was identified during subsequent
typing [16].

In October 2022, the results of the analysis of 54
studies and two databases of medical records were
published (n = 1.2 million people from 22 countries,
including Russia, who had symptoms of SARS-CoV-2
infection). Three months after the illness, the main
three groups of post-COVID complaints continued
to be registered: respiratory (shortness of breath,
cough, etc.) — 3.7 %, constant fatigue with bodily
pain or mood swings — 3.2 %, cognitive problems —
2.2 % [17].

The prevalence of bronchiolitis within the
framework of PCS is unknown. The long-established
fact of the tropicity of respiratory viruses to ciliated
cells and Clara cells suggests the involvement of
bronchioles in the multicomponent pathogenesis
of respiratory manifestations of a new coronavirus
infection [18]. The share of small airways (terminal
and respiratory bronchioles), as is known, accounts
for only 20 % of the total resistance of airways
[19], which may explain the asymptomatic course
of bronchiolitis in the early stages and the duration
of clinical manifestations within the framework of
PCS. The suspected pathogenesis of bronchiolitis
associated with COVID-19 infection is shown in
Figure 3.

The structural features of bronchioles (small
airways with a diameter of less than 2 mm) consist
in the absence of cartilaginous rings and mucous
glands. The epithelial lining has a smaller thickness
than in cartilaginous bronchi, consists of cylindrical
ciliated cells and secretory Clara cells, characterized
by high metabolic activity. Under the epithelium
lies a thin layer of its own plate of the mucous
membrane, muscle and connective tissue membrane,
performing a supporting function. There are a
large number of thin-walled vessels in the walls of
bronchioles, forming a capillary network at the
level of respiratory bronchioles. The entrance gate
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Figure 3. Scheme of the structure of bronchioles and

the expected pathogenesis of bronchiolitis during a new

coronavirus infection (according to [20, 21] with modifications). SARS-CoV-2 — severe acute respiratory syndrome
coronavirus-2; TLR — Toll-like receptors; NF-kB — nuclear factor kappa bi; ROS — reactive oxygen species;
ACE2 receptor — angiotensin-converting enzyme 2 receptor; TMPRSS2 — transmembrane serine protease 2;

S-protein — spike protein

Pucynox 3. Cxema crpoenust GPOHXHOJ U IIPE/II0IaraeMblii matoreHes 6POHXMUOJUTA NPH HOBOW KOPOHABUPYCHOI

undekimn (o [20, 21] ¢ usmenenusmu). SARS-CoV-2 (

severe acute respiratory syndrome-related coronavirus 2) —

KOPOHABUPYC TSKEIOro ocTporo pecnpatoproro cungpoma-2; TLR (Toll-like receptor) — Tomi-1ogo6Hbie penentopbr;
NF-«B (nuclear factor kappa B) — suepubiii ¢pakrop karmma 6u; ROS (reactive oxigen species) — akTuBHbIe (POPMBI
kucnopona; ACE2 receptor (angiotensin-converting enzyme 2) — peuentop aHrHOTeH3UHIIPEBpaIaiomero gepmMenta 2;
TMPRSS2 (transmembrane serine protease 2) — TpaHcMeMOpaHHas cepMHOBasi IpoTeaza 2; S-protein — crailKoBbIit

6eJI0K

for SARS-CoV-2 is, first of all, the epithelium of
airways. On the one hand, the virus interacts with
specialized TLR that recognize SARS-CoV-2 and
trigger the mechanism of nonspecific protection of
the body through the activation of transcription NF-
kB. Activated epithelial cells begin to synthesize
cytokines, including chemokines, which have a
chemoattracting effect. As a result, macrophages and
polymorphonuclear leukocytes (neutrophils, etc.)
are attracted to the site of virus introduction, which
activate, phagocytize, secrete pro-inflammatory
mediators, lead to an increase in the formation of
ROS, thus triggering the mechanism of damage to
epithelial cells. On the other hand, the coronavirus
spike protein binds to the ACE2 receptor, which is
highly expressed on epithelial cells of airways. This
complex undergoes the proteolysis of TMPRSS2,
which leads to the cleavage of ACE2 and activation
of the spike protein, contributing to the penetration
of the virus into the target cell, damaging it.

Interferon stimulates the ACE2 gene, thereby
opening up opportunities for additional damaging
effects of the virus [20]. The complement system
is also assumed to be involved in the pathogenesis
of the inflammatory response in a new coronavirus
infection: the epithelium and smooth muscle cells of
airways contain receptors for anaphylotoxins C3a
and C5a, which have a pro-inflammatory effect,
activating neutrophils, monocytes, macrophages
and eosinophils [22]. Thus, hyperproduction of
cytokines leads to the development of a cytokine
storm, taking into account damage to the alveoli
and the development of endothelial dysfunction,
causing the severity of the course of the disease.
Bronchiolitis is characterized by inflammation and
edema of small airways, hyperproduction of mucus
and necrosis of the epithelium. As a result, there is
a thickening of the walls of the bronchioles and a
narrowing of the lumen, which leads to bronchiolar
obstruction.
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Figure 4. Scheme of the “tree-in-buds” CT pattern
(according to [23], with modifications). The name of
BRONCHIOLES the symptom is associated with the external similarity
. g TULMONARY ARTERIES of the CT image to a branch of a flowering tree.
Centrilobular branching Y-structures with small
nodules at the ends reflect the filling of intralobular
bronchioles with inflammatory secretions, dilatation of
bronchioles and thickening of their walls [24]

INTERLOBULAR
SEPTA

Pucynox 4. Cxema KT-narrepHa «/iepeBo B IOYKaX»
(o [23], ¢ usmenenusimu). HasBaHue cuUMITOMAa CBS-
3aHO ¢ BHenmHell cxoxkectbio KT-kapTuHbl ¢ BETOUYKOI
Beryiero jepesa. lleHTpuio6y/sipHble BETBSIINECS
Y-CTpYKTYpPbl ¢ MEJIKUMH y3eJKaMHU Ha KOHI[AX OTpaKa-
10T HAIOJHEHUE BHYTPUIOJIBKOBBIX OPOHXMOJ BOCIIAJH-
“TREE INBUDS» TEJIbHBIM CEKPETOM, ANJIATAINI0 GPOHXUOJ U YTOJIIIEHIE

X CTEHOK [24]

Table. Differential diagnosis of bronchiolitis with the “tree-in-bud” CT pattern
Tabauua. [luddepenimanppiii quarnos 6ponxuonnra ¢ KT-narrepHoM «/epeBo B MOYKax»

Type of CT features Clinical features

bronchiolitis
KT-oco6ennocmu Kaunuuecxkue ocobenmnocmu
Tun 6ponxuoauma

Risk groups for aspiration:

- neurological diseases (stroke, traumatic brain
injury, multiple sclerosis);

- laryngeal cancer

- diseases of the esophagus (esophagitis
with the formation of strictures, diverticulum,
tracheoesophageal fistula, tumors, achalasia, large
diaphragmatic hernia)

Clinically — long-lasting cough with clear sputum,

bronchospasm. Often, these symptoms are regarded

as asthma or COPD that is refractory to therapy

with steroids and bronchodilators, resulting in late

Often local or multifocal process.
Broncho- and bronchiolectasis,
fibrosis (indicate chronic
aspiration)

Aspiration diagnosis.
= Yacmo nokaronolil Uiy Myavmu-
Acnupayuonmulii poxanhoii npoyecc. Bp oyH vo-u | [PynnoL pucka passumus acnupayu:
Upaioaaonats udpos (o | Iespoeuecte uborconin (i wper
Jdemenvcmeyiom 0 XPOHUUECKoU - pax 2opm QHZ . P poss
acnupavuu ’
pau - 3abonesanus nuwesoda (33ophazum ¢ popmuposa-
HUeM cmpuxmyp, ousepmuxy.i, mpaxeonuueeo0Hvlil
ceuw, ONYXoauU, AxXdId3us, OoIvLWAs Judppazmary-
Has zpviKa).
Kaunuuecku — 0aumenvro npooosxarouutics kauwey
€ NPO3PAUHOL MOKPOMOTU, OPOHXOCNAZM. 3AUACNYIO
OanHble CUMNIMOMbL PACUECHUBAIOMCS. KAK MeUeHUe
6ponxuanvrou acmmol uiu XOBJI, pedppaxkmeproix
K mepanuu cmepoudamu u OpoHXO0UIAMAMOPAMU,
6caedcmeue uez0 xapakxmepra no30Hss OUazHoCMuKa
Asymmetric focal or multifocal
process. Inflammation of small
airways — filling of bronchioles . ] S ]

: ] ; Nonspecific signs of a respiratory viral infection
with pathological secretions — (including recent ones) + progressive shortness
centrilobular nodules of varying 8 prog

g : ” of breath + dry cough.
density, “tree-in-buds” pattern, In th ¢ Lot db hiectasi
. o) o el el In the presence of cavitation and bronchiectasis,
Infectious it is necessary to exclude mycobacteriosis
= Acummempuunvlii hoxarvrvlil uiu .
Hupexyuonnoiii P /4 Hecneyuguueckue npusnaxu pecnupamopHot supyc-

MyavmughoxarvHulil npouecc. Boc-
nanrenue marvix /Il — 3anoame-
HUe NAMOJ0ZUECKUM CeKPEmOM
OpOHXUONL — UeHMPULOOYASIDHBLE
Y3eAKU PA3AUYHOU NAOMHOCMU,
nammeph «0epeso 8 NoUKaxs,
ymonwenue cmenox 6poHx06

nou ungexyuu (6 mom wucie HedagHo nepenecenol)
+ npoepeccupyiouas 00vluKa + cyxol Kauerb.

IIpu nanuuuu Kagumayuti u 6POHX0IKMAZ08 HEOOXO0-
OUMO UCKIIOUUND MUKOOAKMEPUO3
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Table continued. Differential diagnosis of bronchiolitis with the “tree-in-bud” CT pattern

IIpodonxkenue mabauupt. [luddepennmanbubiii quarno3 6ponxuosurta ¢ KT-narrepHom «jepeBo

B TIOUKAX»
It occurs much less frequently than other forms
of cellular bronchiolitis.
A steadily progressing pathological process
in the upper and lower respiratory tract of unknown
Centrilobular nodules, thickening etiology. e e § Bl
of the bronchiole wall Symptoms of chronic sinusitis in combination
] : ; 3 with cough and gradual increase in shortness of
Progression with the formation breath
Diffuse of bronchiectasis, cysts, bullae 2 3 3 3 2 2
b Il “2ir traps” » CYSLS, ’ Infection with P. aeruginosa is typical with a CT

Panbronciiolits air traps picture of organizing pneumonia

Hughpysnviii Ienmpunobyasproe 6y3e/mu,

NAHOPOHXUOAUMN Yymoawenue cmeHKy OPOHXUOL. f ,fe"ﬁ,f(fg,fgﬁcgpf,;%ﬁ,%ﬁfo pexe ocmanshvix hopm
IIpoepeccuposanue ¢ hopmupo- - .
eaeme 6}95—136037(772623?; prcucpm Heyxaonno npozpeccupyiouwuti namoiozuteckuil

’ ’ nPOUECC 6 EPXHUX U HUKHUX ObLXAMETLHLIY NYMSAX
Oy, «BO30YUHBLY JIOBYULEK> Hg u?eecmﬂodp S Y
CumnmomoL XPOHUUECKO020 CUHYCUMNA 6 COYeMAaAHUU
C KauieM u NOCMeneHHbIM HaAPACAaHueM 00bluKiL.
Cesoticmeenno unguyuposanue P. aeruginosa
¢ KT-kapmunot opzanu3yowetics nHeeMOHUU

The lesion of small airways makes a significant
contribution to the severity of the course of the
combined pulmonary disease, while not being
clinically manifested for a long time due to the
anatomical and physiological features of the structure
of the bronchiole [19]. CT serves as a method of
choice for confirming the diagnosis, allowing to
assess the state of the structures of the secondary
lobule involved in the pathological process. For
postinfectious bronchiolitis, the characteristic CT
pattern is a “tree in buds” (Fig. 4).

Taking into account the clinical manifestations
(progressive dyspnea, tachypnea, tachycardia, dry
wheezing) and the “tree-in-buds” CT pattern, we
performed a differential diagnosis of bronchiolitis. As
can be seen from Table 1, this CT imaging combines
three types of cellular bronchiolitis: aspiration,
infectious and diffuse panbronchiolitis [24, 25].

Given the new coronavirus infection, our patient is
most likely to have an infectious nature of bronchiolitis.
The peculiarity of this clinical case is the development
of infectious bronchiolitis within the framework of
PCS on an initially unfavorable background (the
presence of chronic respiratory failure due to a long
history of smoking and the development of COPD). Tt
is noteworthy that the degree of respiratory failure is
minimal, clinical manifestations and response to oxygen
therapy indicate, on the one hand, in favor of the
centralization of blood circulation, the predominance of
violations of the ventilation-perfusion balance, on the
other hand, a patient with an obstructive type of FER
has no obvious signs of hypoxemia and hypercapnia.

The isolation of bronchiolitis in PCS is of
particular importance in patients with a burdened
bronchopulmonary history and determines the need
for timely diagnosis and treatment, quality of life
and prognosis. The appointment of steroid therapy
allows you to stop the main symptom — shortness of
breath — and achieve positive radiological dynamics.
The main effect of GCS is a decrease in the level of
circulation of proinflammatory cytokines, a decrease
in immune-mediated damage to organs and systems
in a new coronavirus infection [5]. However, there
is currently no evidence base for the use of GCS in
patients with bronchiolitis within the framework of
PCS.

Conclusion

Thus, post-COVID syndrome is an urgent
problem of the present time, the scale of which
cannot be estimated yet. In real clinical practice, it
is very difficult to suspect bronchiolitis in patients
with a nonspecific complaint of progressive shortness
of breath, the absence of hypoxemia with prolonged
smoking, and the development of COPD. The
persistence and increase of shortness of breath after a
COVID-19 infection requires a thorough differential
diagnosis. In the diagnosis of bronchiolitis, the
identification of a characteristic CT pattern helps.
It is necessary to further study the pathogenesis of
COVID-19 infection and post-COVID syndrome
to improve treatment and develop comprehensive
rehabilitation programs.
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