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A clinical case of community-acquired pneumonia of mycoplasmic etiology
complicated by spontaneous mediastinal emphysema in a child with bron-
chial asthma
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Abstract

Introduction. In the period from October to December 2024, there was an increase in cases of community-acquired pneumonia in
children caused by Mycoplasma pneumoniae in the Republic of Bashkortostan, which has important epidemiological and clinical
consequences. Mycoplasma infections have a cyclical pattern of epidemics, frequent outbreaks in organized groups, and a significant
seasonal pattern, which makes children particularly vulnerable. In children with bronchial asthma, mycoplasma infection can worsen
the course of the disease, contributing to bronchial hyperreactivity and complications such as spontaneous mediastinal emphysema.
Objective. The aim is to perform a clinical and pathogenetic analysis of the course of community-acquired pneumonia caused by
Muycoplasma pneumoniae in a child with bronchial asthma complicated by spontaneous mediastinal emphysema.

Presentation of the clinical case. The case of a 15-year-old boy with bronchial asthma and polyvalent sensitization, who de-
veloped community-acquired pneumonia of mycoplasmic etiology with a complication in the form of spontaneous mediastinal
emphysema, is presented. The clinical picture of the disease included a dry cough, chest pain, difficulty breathing, and fever. The
laboratory confirmed the diagnosis of mycoplasma pneumonia with a positive PCR result for Mycoplasma pneumoniae. X-ray
examination revealed signs of inflammation and emphysema. Complex therapy included antibiotics, anti-inflammatory drugs and
inhalation therapy, which contributed to the positive dynamics and improvement of the patient’s condition.

Conclusion. The presented clinical case illustrates the specific course of community-acquired pneumonia of Mycoplasma etiology
in a child with bronchial asthma complicated by spontaneous mediastinal emphysema. The combination of chronic airway in-
flammation and atypical bacterial infection contributed to the development of a severe complication. Timely diagnosis, including
pathogen identification, comprehensive antibacterial and anti-inflammatory therapy, as well as maintenance of baseline asthma
treatment, ensured a favorable clinical outcome and prevented adverse events.
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AnHOTanusa

Beenenue. B nepuon ¢ oktsabps no aekaGpb 2024 roga B PecniyGimke Bamkoprocran HabIo4aioch yBeJInYeHHe Caydaes
BHEOOJIBHUYHOI TTHEBMOHMK Y jieTeil, BbI3BaHHOU Mycoplasma pneumoniae, 9T0 WMeeT BaXKHBIE HIHIEMHOJOTNYECKUE
7 KIMHAYECKIE TIOCAEICTBISA. MUKOTIa3MeHHbIe UH(MEKITNT 001a1aI0T ITHKIMIHOCTBIO ATTHICMUH, 9aCTBIMHU BCIIBITIIKAMHU B OpPTa#H
HU30BaHHbBIX KOJJIEKTUBAX U 3HAUMTEJIbHBIM CE30HHBIM XapaKTePOM, UTO JIEJIaeT AeTeli 0COGEHHO ysA3BUMbBIMU. Y jieTeii ¢ GPOHXUH
aJIbHOIT aCTMON MUKOIIa3MeHHast MH(EKIIUST MOKET yCyryOuTh Tederne 3a60J1eBaHus, CriocoOCTBYS OPOHXUAIBHON IuIieppeaxt
TUBHOCTH U OCJIO’KHEHUSIM, TAKMM KaK CIIOHTaHHAas aM(pu3eMa CpeioCTeHUSI.

Ilenb. KianHMKO-TIaTOTEHETUUYECKUIT aHAMM3 TeuyeHus] BHEOOJbHUYHON ITHEBMOHWM, BbI3BAaHHOW Mycoplasma pneumoniae,
y pebeHka ¢ OPOHXHMAIbHOI ACTMO, OCIOKHEHHOIN CIIOHTaHHON HM(DU3EMOIi CpelOCTeHUs.

H3105KeH1e KIMHAYECKOro ciyyvast. [Ipeacrasien ciydail 15-j1eTHero Majibunka ¢ OpOHXHMAIbHOI aCTMOM, OJIMBAJIEHTHON CEeHA|
cubumsalei, y KOToporo pasBujiach BHeOOJbHUUHAST THEBMOHUS MUKOILIA3MEHHON 9THOJIOIUH € OCJIOKHEHUEM B BUJIE CIIOHA
TaHHOiT aMpuseMbl cpepocterns. KinHuueckas kapTuHa 3a00seBaHis BKIIOUaIa CyXoi Kalesb, 60Jb B TPY/IM, 3aTPyAHEHHOE
JIbIXaHue ¥ TIOBBIINIEHHYIO TemIieparypy Tea. JIabopaTopHO MOATBEPAMIICS AUATHO3 MUKOIIA3MEHHON THEBMOHUU C HOJIOKUE
TesbHbIM pesysbratom TP wa Mycoplasma pneumoniae. Tlpy peHTTEHONOIMYECKOM UCC/AE0BAaHIMKM OOHAPYKEHbBI MPUSHAKK
BocraieHus u sMmpusembl. KoMiuiekcHas Tepanus BKIoYana aHTHOMOTUKY, TIPOTHBOBOCIIAIUTEbHBIE IIPENapaThl U WHIAJISIIUE
OHHYIO TEPAIHIO, UTO CIIOCOOCTBOBAJIO MOJMOKUTENBHON ANHAMUKE U YITYUIICHUIO COCTOSTHUS TIAI[EHTA.

3axmouenue. [IpejcraBieHHbIA KIMHUYECKHIT CIydall MITIOCTPUPYET 0COOEHHOCTH TeUeHUs] BHEOOJbHUUHOI THEBMOHUY M€
KOIIJIa3MEHHO#1 9THoJI0THH y peGeHKa ¢ GPOHXUANBHON aCTMOM, OCJIOKHEHHOIT CIIOHTaHHOI aMbusemoit cpenocterus. Couetanue
XPOHMUYECKOTO BOCIANUTENLHOTO 3a00I€BAHUS JbIXaTeIbHBIX IyTeil 1 aTUNINYHOM GakTepraibHON WHMEKIN CrIoco6CTBOBATIO
hopMHpOBaHHUIO TsKETOr0 ocokHeHus. CBOEBPEMEHHAs IMArHOCTHKA, BKIIOYas BepUDHUKAIMIO BO3OYANTEs, KOMILIEKCHAS
aHTHbOaKTepUaIbHAs U IPOTUBOBOCIIA/IMTE/IbHAS TEPATINs, a TAKKe TI0//IepsKaHie 6aziCHOTO JIiedeH st aCTMbI 00ecieunIn 110106
JKUTETLHYIO KIMHUIECKYIO ANHAMUKY U TTPEOTBPAIeHIe HeOIarompusiTHBIX HCXO/I0B.

Kimouessie coBa: Oponxuaibias actMa, Mycoplasma pneumoniae, ciontannasi sMpu3eMa CpeloCTeH s, IeTH

Koundmkr unrepecos:
ABTOPBI IEKJIAPUPYIOT OTCYTCTBHE SIBHBIX U OTEHIIMAIBHBIX KOHMIMKTOB HHTEPECOB, CBS3AHHBIX ¢ MyOINKAIel HACTOAIIEH CTAThH.

s wuruposanus: Daiizynmna P. M., Yepnbimosa A. E., Tadyposa P. P, Tony6sraukos B. B. Knuanueckuii crydail BHeGOIbHUYHON
[THEBMOHUY MUKOILJIA3MEHHOI1 9THOJIOTU Y, OCJIOKHEHHOI CIIOHTAaHHOU aM(pU3eMOil cpeocTeHus y pedeHKa ¢ OPOHXMATbHON aCTMOI.
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INTRODUCTION

Between October and December 2024, the Repub-
lic of Bashkortostan saw an increase in the incidence
of community-acquired pneumonia among children
and adolescents caused by the atypical pathogen My-
coplasma pneumoniae. Mycoplasma infections are
characterized by epidemic outbreaks with a cycle of
3-7 years, spreading across large regions and individ-
ual countries [1].

Mycoplasma pneumoniae is transmitted by air-
borne droplets, but due to its low survival rate in
the external environment, infection is only possible
through close contact with patients who have clini-
cally pronounced or subclinical forms of the disease.
This determines one of the key epidemiological fea-
tures of respiratory mycoplasmosis — the spread of
infection in organized groups, especially in closed
institutions (boarding schools, orphanages) [2]. The
incidence of the disease is highly seasonal, peaking in
the fall and winter, which contributes to the active
spread of infection among children attending educa-
tional institutions. During this period, Mycoplasma
pneumoniae becomes the leading etiological agent of
community-acquired pneumonia in schoolchildren,
being detected in 40—-60% of cases, and in closed
communities this figure can reach 70% [3, 4]. The
transmission of Mycoplasma pneumoniae is slow —
the incubation period is 1-3 weeks, and in some cas-
es reaches 4 weeks. In addition to organized groups,
there are also cases of infection within families, which
is due to close domestic contact. However, unlike oth-
er respiratory infections, the spread of Mycoplasma
pneumoniae within families is slow. [5].

The clinical manifestations of mycoplasma in-
fection vary from asymptomatic to severe forms.
Mycoplasma pneumoniae often causes atypical com-
munity-acquired pneumonia, which can be severe in
children. The infection also plays a significant role in
the pathogenesis of bronchial asthma, provoking its
exacerbations and increasing the risk of complica-
tions. [6, 7].

In bronchial asthma, mycoplasma infection exac-
erbates chronic inflammation of the respiratory tract,
induces bronchial hyperreactivity, suppresses y-inter-
feron production, and disrupts mucociliary clearance.
This creates favorable conditions for the persistence of
the pathogen and the progression of the disease. [8, 9].

In addition to damaging the bronchial tree, My-
coplasma pneumoniae has a pronounced effect on the
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interstitial tissue of the lungs. Activation of innate
and adaptive immunity is accompanied by the release
of pro-inflammatory cytokines (IL-1, IL-6, TNF-«)
and chemokines, which contributes to the intensifica-
tion of the inflammatory process, increased vascular
permeability, the development of edema, and cellular
infiltration. Prolonged inflammation can stimulate
fibroblast activity, increasing the risk of pulmonary
fibrosis [10].

In patients with bronchial asthma, mycoplasma
infection can lead to the development of subcutane-
ous emphysema, which is associated with structural
changes in lung tissue. Rupture of the alveoli with
subsequent migration of air into the interstitial space
may be caused by inflammatory damage to the alveo-
lar walls, barotrauma due to intense coughing, or de-
struction of the bronchial epithelium by an infectious
agent. The combination of these factors exacerbates
respiratory failure and reduces the effectiveness of
supportive therapy. [11].

Thus, Mycoplasma pneumoniae in children with
bronchial asthma contributes to the intensification
of inflammatory processes in the lungs, disruption of
the integrity of the alveolar-capillary membrane, and
an increased risk of subcutaneous emphysema. This
underscores the need for early diagnosis and a com-
prehensive approach to treatment.

OBJECTIVE: present a clinical case of communi-
ty-acquired pneumonia of mycoplasmal etiology in
a child with bronchial asthma complicated by spon-
taneous mediastinal emphysema, with an analysis of
pathogenetic aspects, the effect of Mycoplasma pneu-
moniae on the course of respiratory pathology, and
factors contributing to the development of compli-
cations.

CLINICAL CASE DESCRIPTION

The patient is a boy, born in 2010 (15 years old),
delivered by an ambulance team to the emergency
room of the city children's clinical hospital (CCCH,
hereinafter referred to as the Clinic) in Ufa with the
following referral diagnosis: "Community-acquired
right-sided pneumonia, acute course, mild, uncompli-
cated, RF I. Bronchial asthma, allergic form, moder-
ate severity, moderate exacerbation. Polyvalent sensi-
tization (pollen, household, fungal),” with complaints
of frequent, persistent, unproductive dry cough; sore
throat and hoarseness; pain in the neck and chest,
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worsening when breathing in and coughing; difficulty
breathing during physical exertion; increased fatigue
and body temperature up to 39 °C.

MEDICAL HISTORY. The child was born from the
second pregnancy, which proceeded against the back-
ground of a threat of termination in the first trimester.
The delivery was urgent, second, independent, with-
out complications. Birth weight was 3400 g, length
was 52 cm, Apgar score was 8/9 points. Breastfed
for the first 6 months, then gradually transitioned
to mixed feeding. Complementary foods were intro-
duced on time, and tolerance of foods was satisfactory.

In early childhood, episodes of atopic dermatitis
were noted. There is a family history of allergic dis-
eases: the mother has hay fever. Living conditions are
satisfactory: lives in a city apartment, no pets. Vacci-
nations were administered according to an individ-
ual schedule based on age and medical indications.
Influenza vaccination was not administered due to
parental refusal. Vaccination with Prevenar 13 was
not administered. Since the age of 13, the child has
been registered with a clinic with a diagnosis of bron-
chial asthma. At the time of admission to the hospital,
he received anti-inflammatory therapy with a combi-
nation drug containing inhaled glucocorticosteroids
and long-acting 2-agonists (IGCS/LABA) — flutica-
sone propionate/salmeterol at a dose of 125/25 mcg/
dose per inhalation in the form of a metered dose in-
haler as needed.

DISEASE HUSTORY. The child fell ill seven days
ago. The illness began with a rise in body tempera-
ture to 37.3—37.5°C, a runny nose, sore throat, and
headache. On the third day of the illness, a dry, per-
sistent cough, difficulty breathing, and slight hoarse-
ness appeared. Over the next two days, the condition
worsened: dull chest pains appeared, intensifying
with inhalation and coughing, radiating to the arm-
pit area, and breathing difficulties increased, which
led to a visit to a medical facility. On an outpatient
basis, without consulting a pediatrician, the mother
administered antiviral, inhalation, and symptomatic
therapy, but no positive dynamics were observed with
this treatment. On the seventh day after the onset of
the disease, the patient was examined by a pediatri-
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cian at his place of residence. Given the epidemiolog-
ical history and worsening symptoms, it was decided
to refer the patient for inpatient treatment for further
examination and to prescribe the necessary therapy.

The epidemiological history shows that the pa-
tient has a younger sister, aged 6, who attends kin-
dergarten. Three weeks ago, she had mycoplasma
pneumonia, which was confirmed by laboratory tests:
Mycoplasma pneumoniae was detected in a throat
swab using PCR. In addition, the sister underwent
serological testing (ELISA), the results of which con-
firmed the presence of specific antibodies to Myco-
plasma pneumoniae. Cases of infection among other
children have been reported at the childcare facility
she attends.

The child had no injuries or bruises.

CLINICAL DATA. On admission: height—168 cm,
body weight—51 kg (BMI 18.07). Body tempera-
ture—37.8 °C, respiratory rate—24 per minute, heart
rate—102 beats per minute, blood pressure — 106 /62
mm Hg, SpO2 — 95%. General condition upon ad-
mission — moderate severity. The child is active.
Skin is pale, warm, with slight periorbital and peri-
oral cyanosis, which intensifies with coughing and
physical exertion. Nasal breathing is difficult, with
mucous-serous discharge. The pharynx is moderately
hyperemic, tonsils are loose and clean. Nasal breath-
ing is free. The chest participates evenly in the act of
breathing. Shortness of breath is expiratory in nature.
Palpation above the jugular notch and in the subcla-
vian areas reveals an area of subcutaneous emphy-
sema (up to 60 cm?). Palpation of the chest reveals
slight tenderness and a slight feeling of tension in the
neck. Percussion over all lung fields reveals a boxy
percussion sound, with shortening noted on the right.
Breathing is stiff, with prolonged exhalation, dry rales
are heard, scattered throughout all lung fields, weak-
ened in the lower right sections, where small-bubble
wet rales and crepitus are also heard. Auscultation of
the patient reveals a positive Hammann's sign (crep-
itus in the precordial region, synchronous with heart
contractions, intensifying on inspiration in the supine
position). Heart sounds are rhythmic, slightly muf-
fled. The abdomen is soft and painless. Stool is formed
and regular.
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Laboratory test results: complete blood count at
the time of hospitalization: leukocytosis with a left
shift in the leukocyte formula (WBC 12.7 x 109/L,
NEUT 59% (eosinophils 52%, neutrophils 7%), in-
creased ESR (24 g/L). In the general urine analysis,
coprogram, biochemical blood analysis, and coagulo-
gram — no pathology.

Increase in CRP levels: 13 mg/1, PCT: 0,024 ng/ml.

Overview X-ray of the chest (frontal and lateral
projection): moderate reduction in lung field trans-
parency, small focal shadows in the lower right lung
field. Lung pattern is enhanced due to vascular-inter-
stitial component, enriched. Lung roots are densified.
The median shadow is not displaced, the contours are
clear and even. The heart is not enlarged in cross-sec-
tion. The domes of the diaphragm are clear and even.
The sinuses are free, with thickening of the transverse
interlobar fissure on the right.

Based on the complaints, medical history, and ob-
jective data, spontaneous mediastinal emphysema
was suspected. A CT scan of the chest was performed.
Conclusion: multiple areas of air were found in the
neck, subclavian regions, and mediastinum. The
lungs are airy, adjacent to the chest, and the density
of the pulmonary parenchyma is 1003 Hu. The pul-
monary pattern is enhanced, the roots of the lungs
are not enlarged, and the bronchi are traceable to
the subsegmental level. Linear accumulations of air
(McLean's effect) are detected in the perivascular
and peribronchial connective tissue, located mainly
in the root zone. The pleura is unchanged, there are
no signs of fluid accumulation in the pleural cavity.
The lung fields are symmetrical, with inflammatory
infiltration of the lung tissue measuring 27*17 mm in
S4 of the right lung.

When conducting an external respiration test
(FER) with a bronchodilation test (salbutamol 200
mg), the following results were obtained: initial
FEV,— 73%, FVC, — 84% of the expected values,
bronchodilation test positive (+18%) according to
FEV)).

Severe obstructive impairment of lung ventilation
capacity.

Electrocardiography (ECG): rhythm with a heart
rate of 122—130 beats per minute, vertical position
of the electrical axis of the heart. To clarify the possi-
ble etiological nature of community-acquired pneu-

monia, the patient underwent molecular diagnostics
using PCR of the nasopharyngeal and oropharyn-
geal mucosa: positive for Mycoplasma pneumoniae;
C. pneumoniae, RS virus, parainfluenza virus types
1—4, metapneumoviruses, coronavirus, adenoviruses,
bocavirus, rhinovirus — negative.

Bacteriological sputum culture for flora with de-
termination of sensitivity to major antibiotics: Strep-
tococcus pneumoniae growth obtained: 1*10° CFU/
ml. Sensitive to: amoxiclav (amoxicillin/clavulanic
acid), norfloxacin, imipenem, cefepime, cefoxitin,
ceftazidime, linezolid, erythromycin, clarithromycin.

ELISA blood test to detect antibodies to Myco-
plasma pneumoniae: IgM detected, IgG not detected.

Based on the combination of epidemiological his-
tory, clinical and laboratory-instrumental data, the
child was given a clinical diagnosis:

Primary: community-acquired segmental (S4)
right-sided pneumonia, acute course, mild, compli-
cated, RF I.

Concomitant: bronchial asthma, allergic form,
moderate severity, moderate exacerbation, partially
controlled course. Polyvalent sensitization (pollen,
household, fungal).

Complications: spontaneous mediastinal emphy-
sema (pneumomediastinum), subcutaneous emphyse-
ma. Based on the diagnosis and identified pathogens,
the child was prescribed comprehensive therapy, in-
cluding antibacterial, anti-inflammatory, bronchodi-
lator, and symptomatic treatment. A combination of
B-lactams and macrolides was used for antibacterial
therapy: amoxicillin/clavulanic acid at a dose of 50
mg/kg/day (1 g twice a day) orally, azithromycin 500
mg/day orally for 5 days. Ibuprofen 200 mg 3 times a
day was prescribed to relieve pain during coughing.
Inhalation therapy with a 3% hypertonic solution
twice a day was prescribed. Basic therapy was contin-
ued with the use of a combination drug — fluticasone
propionate/salmeterol at a dose of 125/25 mcg, one
dose twice a day, in the form of a metered dose inhaler.

Against the background of the treatment, positive
dynamics in the patient's condition are noted. The
patient has no complaints, and the clinical manifesta-
tions of intoxication and respiratory symptoms have
disappeared. Palpation of the neck and chest reveals
no subcutaneous emphysema. Body temperature is
36.8 °C, respiratory rate is 18 per minute, heart rate
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is 102 beats per minute, blood pressure is 96,/60 mm
Hg, SpO2 is 98%. Laboratory tests (clinical and bio-
chemical blood tests, urine tests) revealed no patho-
logical abnormalities. Follow-up CT scans of the
chest showed no signs of mediastinal, subcutaneous,
or intermuscular emphysema. The total length of stay
in the hospital was 12 days.

This clinical case illustrates the impact of Myco-
plasma pneumoniae infection on the course of bron-
chial asthma in a child. The atypical pathogen exac-
erbated bronchial hyperreactivity and reduced the
effectiveness of the immune response, leading to se-
vere bronchial obstruction and deterioration of the
patient's general condition. As a result of the com-
plex combination of asthma and mycoplasma infec-
tion, the child developed a complication—spontane-
ous mediastinal emphysema. This case highlights the
importance of timely diagnosis and a comprehensive
approach to the treatment of infections in children
with bronchial asthma in order to prevent the devel-
opment of such complications. It is noteworthy that
one of the most serious forms of respiratory myco-
plasmosis, community-acquired pneumonia, was di-
agnosed in this family.

This case demonstrates the typical epidemiological
characteristics of mycoplasma infection: seasonality
(autumn-winter increase in incidence), slow spread
and development of the disease with close family con-
tact (within three weeks), and the patients’ age.

DISCUSSION. This clinical case demonstrates the
impact of Mycoplasma pneumoniae on the course of
bronchial asthma in children and the development
of complications, including spontaneous mediasti-
nal emphysema. Mycoplasma pneumoniae is a com-
mon cause of atypical pneumonia in children and can
contribute to the exacerbation of chronic respiratory
diseases, including bronchial asthma. In this case, the
infection led to the development of segmental pneu-
monia and severe bronchial hyperreactivity, which
caused significant bronchial obstruction and deterio-
ration of the general condition [10]. It is known that
mycoplasma infection can induce hyperproduction
of proinflammatory cytokines (IL-6, IL-8, TNF-«),
which can exacerbate airway inflammation and re-
duce the effectiveness of basic asthma therapy [12].
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Spontaneous mediastinal emphysema (pneu-
momediastinum) is a rare complication that occurs
when intra-alveolar pressure increases, which can be
observed against the background of intense cough-
ing, severe bronchial obstruction, or enhanced lung
ventilation [13]. The pathogenesis of this condition is
explained by the Maclin effect: rupture of the alveoli
followed by the spread of air through the perivascu-
lar and peribronchial spaces into the mediastinum.
In this case, the development of emphysema was fa-
cilitated by severe bronchial obstruction against the
background of an asthmatic process and mycoplasma
pneumonia.

The diagnosis was based on a comprehensive ex-
amination, including molecular and serological meth-
ods for detecting Mycoplasma pneumoniae, as well as
imaging methods (X-ray, chest CT scan). Hammann's
sign, characteristic of spontaneous mediastinal em-
physema, was of particular diagnostic significance.
Computed tomography allowed for a detailed assess-
ment of the extent of emphysema and ruled out oth-
er potential causes of mediastinal pathology. Treat-
ment included antibiotic therapy with macrolides
in combination with 8-lactams, which ensured rapid
elimination of the pathogen. An important aspect of
treatment was the continuation of basic therapy for
bronchial asthma, including inhaled corticosteroids
and bronchodilators, which allowed for control of
bronchial obstruction and reduced the risk of recur-
rence.

CONCLUSION. This clinical case demonstrates a
complex combination of community-acquired myco-
plasma pneumonia and bronchial asthma, complicated
by the development of spontaneous mediastinal em-
physema. The effect of the infection on the pathogen-
esis of asthma manifested itself in increased bronchial
hyperreactivity, worsening disease control, and the de-
velopment of severe bronchial obstruction. This case
highlights the importance of timely detection of atyp-
ical respiratory infection pathogens in children with
bronchial asthma and the need for a comprehensive ap-
proach to therapy, including antibacterial, anti-inflam-
matory, and bronchodilator treatment. In addition,
the clinical case reflects the epidemiological features
of mycoplasma infection: family clusters, a long incu-




AJIIEPTONIOMNA N IMMYHOJIOT A B MEAVATPUM, N2 2, nioHb 2025 / ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 2, june 2025

KnuHuyeckue cnydyam / Medical cases

bation period, and gradual development of the clinical Further research into the impact of Mycoplasma
picture. This emphasizes the need for epidemiological ~ pneumoniae on the course of bronchial asthma may
surveillance, timely diagnosis, and adequate antibiot-  contribute to the development of more effective strat-
ic therapy to prevent complications, especially in pa-  egies for the treatment and prevention of exacerba-

tients with chronic respiratory diseases.. tions in this patient group.
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